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Foreword

Communicating about Risks and Safe Use of Medicines: Real Life and Applied 
Research offers an encompassing vision for fulfilling the duty to inform that accom-
panies all use of medicines. It begins with case studies that demonstrate the com-
plexity of such communications and serve as an antidote to simplistic, box-checking 
approaches. By featuring cases from around the world, it shows the universality of 
these decisions and the value of the international community of collaborators that it 
seeks to empower. It also shows the richness of the social and cultural context that 
must be addressed when tailoring communications to any setting. These chapters 
are good reading on their own, even for spectators.

Having shown that responsible communication is complicated, the book then 
shows that it is not impossibly so. It offers chapters summarizing the research on 
essential ingredients for successful communication in accessible form. A theme 
common to these chapters is the need for evidence. Professionals who know the 
research will have better intuitions about identifying the information that people 
want and need, designing and delivering it, and creating trusted, respectful relations 
with those who depend on them. However, those are still but intuitions, which need 
to be evaluated empirically with people who depend on them.

These chapters on the science are bracketed by ones describing the ethical and 
legal constraints that circumscribe the place of communications about medicines in 
society. They lead to a concluding chapter on patients’ role in shaping communica-
tions to serve their interests. The ethical and legal chapters show the importance of 
such active participation. The scientific chapters show its feasibility. Together, they 
dispel any sense, or claim, that decisions about medicines should be left to profes-
sionals because laypeople cannot handle them. The science creates opportunities to 
understand and aid people in situations where their behavior may seem refractory 
without it.

This book also sets out a challenge: How to mobilize all the forms of expertise 
needed to fulfill the duty to inform. Even the best summary of a field cannot afford 
competence in it. However, it can provide the common language needed for col-
laboration among experts and practitioners. By facilitating an intellectually and 
culturally diverse community of individuals committed to this mission, 
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Communicating about Risks and Safe Use of Medicines may also facilitate con-
vincing governments, firms, and healthcare systems to provide the resources for 
that community to do its work.

Pittsburgh, PA, USA Baruch Fischhoff
May 2019

Foreword
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Preface: Guide to Readers

Dear Reader,
There are many ways to read and use this book. You may read it from the begin-

ning to the end to follow its logical built-up or start with any chapter that catches 
your interest. Each chapter is self-standing and understandable in its own right. The 
chapters are cross-referenced and held together not only by a common vision for 
patient-centred care, but the methods presented in Chaps. 6–15 of Part II on the vari-
ous scientific disciplines are all seen as belonging to a multidisciplinary approach to 
research.

A framework in which multiple disciplines can come together to collaborate and 
complement each other for getting a fuller understanding of medicinal product risk 
communication and the causality of communication and outcomes is set out in 
Chap. 1. A visualisation of this multilayered research framework for establishing 
humanities and epidemiology of medicinal product risk communication is provided 
in Fig.  1.1. Typologies of communication events and outcomes are added in 
Tables 1.1 and 1.2 to lay the groundwork for collaborative research across disci-
plines. Chap. 1 also explains the overall terminology used in the book and touches 
upon some terminological discrepancies, which exist between disciplines, research 
governance systems, and jurisdictions regarding the regulation of medicines.

The scientific disciplines included have been selected for being highly relevant at 
the present time to progress this research field. However, the contributions and 
potential of other disciplines of the medical humanities, social sciences, neurosci-
ences, and health services research need to be explored in the future. As the chapters 
have been written for researchers from different disciplines as well as for readers 
with a general interest in the topic, attention has been given to explaining terms and 
concepts in a way that is accessible without having prior knowledge in the given 
discipline. Please forgive the authors and me as editor that despite all efforts there 
may still be parts of the book where easy accessibility has not been achieved, 
although this is ironic for a book aiming at improving communication, I admit.

Part I contains Chaps. 2–5 on major real-life communication experiences with 
hormonal contraceptives, COX-2 inhibitors, isotretinoin, and pandemic influenza 
vaccines. These chapters reflect more deeply on some of the key experiences intro-
duced in Chap. 1. Anybody who wants to start reading the book with a taste of what 
the complexity and challenges feel like for those in charge of medicines safety and 
communication should pick one of these chapters first before reading about the 
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methods in Part II, where one can see how particular methods can generate the evi-
dence for overcoming the challenges and improving communication. Understanding 
the historical experiences is important for current and future communication practi-
tioners, policy-makers, and researchers, as these have influenced current communi-
cation practices and policies, and the lessons learnt should not be forgotten in the 
future.

While this book aims at being comprehensive, it is at the same time far from 
complete. I have collected many more examples, research articles, and evaluation 
frameworks that I could possibly review and incorporate, as communication, in 
simple words, is life, and the aspects to consider seem indefinite. In fact, all authors 
had to select a focus and could not address all aspects of their discipline. Any omis-
sion of aspects and existing work that could have been discussed and referenced 
should therefore not be understood as a deliberate exclusion from the book. Rather, 
we need to accept this as a human limitation to understanding or synthesising every-
thing at a given moment in time. In order to provide an overview of the current 
evidence as well as gaps in evidence and evidence-generating methods, Table 1.3 
has extracted the relevant review articles. Being more inclusive and at the same time 
filtering out less relevant items, to keep the reading of the content and its application 
in studies manageable, will be another task for developing medicinal product risk 
communication research in the future.

Please accept that this book will not answer all the questions you may have about 
medicinal product risk communication research as it is not a textbook or research 
guide on any of the methods presented. It rather intends to introduce you to methods 
you might not yet have heard about, or have only a vague awareness, or are familiar 
with in a different context. It will guide you to resources to consult, should a method 
appear useful for your research endeavour. Actually, the book might leave you with 
even more questions, and if so, I hope they will not be questions of confusion, but 
questions born of curiosity and motivation to understand more and develop your 
research interests.

If you are among those who deal with the communication challenges in your 
profession, please do not take any critique you may find in this book as blame. 
Instead, we are coming together as researchers to understand each other’s contribu-
tions and improve things together, as ultimately, we all remain learners.

If you are a patient, healthcare professional, communication practitioner, or jour-
nalist, I am most delighted that you want to read this book, which might seem to be 
addressed only to formal researchers. It is definitely not! This book is about patient- 
centred care, and those interacting with patients and those caring for them, or people 
in general—as we all can be patients tomorrow—have major knowledge about com-
munication and what works and feels good, and what does not, which should be 
collected and analysed. Of course, the patients themselves have information inter-
ests and needs as well as communication expectations, which they may consider be 
fulfilled or not. Chaps. 1 and 16 therefore close the research circuit by discussing 
how patients can involve themselves in research for planning and evaluating com-
munication events.

Preface: Guide to Readers
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As you will see, most examples come from high-income regions of the world, 
and even for those regions, countries with research published in languages other 
than English will be underrepresented. There is generally less medicinal product 
risk communication research available in middle- and low-income countries, but 
effort has been made for this book to find and reference examples from these coun-
tries too. It has also to be stressed that less published research does not mean that 
there are no good communication practices in these countries; the contrary may be 
the case. Public health campaigns, traditional communication channels embedded 
in contemporary culture, and local creative measures using modern technology can 
be highly effective, as has been learnt through conferences and personal encounters. 
It is my hope that this book will support collaborative research across regions and 
mutual learning on best communication practices.

Finally, the most exciting way to read this book might be to go to the index at the 
end, find a key word you do not know or are surprised about, and see to which chap-
ter and aspects it brings you. This is the way I often enjoyed reading books during 
most of my student years, and I still do so. In digital times where we use search 
functions for documents on our computers, an index might be forgotten as a useful 
tool. Considerable time has been invested in this index to allow you to quickly find 
concepts and methods that you are most familiar with as your entry point, or exam-
ples from your world region or class of medicines you are interested in. As the 
authors come from different disciplines and countries, they are used to different 
terms, and while some terms have been harmonised across the book, most had to 
stay with the term known in their disciplines. Therefore, the index refers readers 
between key words, which sometimes are synonyms, but more often are related 
concepts, and the degrees of their distinctiveness, overlap, or identical meaning 
remain open for the time being. Reading across chapters along related concepts is 
another way the book may support multidisciplinary research collaborations. 
Hopefully, in the future, we will come to consensus on terms for greater clarity.

Each chapter has been complemented with an abstract at the beginning, which 
summarises the scope of the chapter, and bullet-pointed conclusions at the end, 
which are supposed to serve quick repetition of the key contents after reading the 
chapter, and also as a reminder, should you want to refresh your memory of the 
chapter later on.

May you find your own way of reading this book as you enjoy it best and gain the 
most for your interests and for our joint progress in the field.

Amsterdam, Netherlands Priya Bahri 
December 2019

Preface: Guide to Readers
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This book has been a special journey of research and exchange between many col-
leagues and friends.

It began with Nitin Joshi, chief editor of the journal Drug Safety at Springer 
Nature, approaching me with the suggestion to edit a book on medicines risk com-
munication, and I convey my thanks to him, as well as to Bert Leufkens and Brian 
Taylor for their immediate encouragement and support throughout. Specifically, 
thanks go to Bert for his idea to name the research framework I have developed in 
my chapter “multilayered”, and to Alex Dodoo, University of Ghana, for stressing 
the need to establish with this book medicinal product risk communication practice 
and research as a self-standing discipline. I thank Patrick Waller, specialist in phar-
macovigilance and pharmacoepidemiology, Kornelia Grein, scientific- regulatory 
specialist, and Andrew Brown, specialist in health systems strengthening, for their 
most helpful advice; Marion Schaefer, Humboldt University of Berlin, and Jamie 
Wilkinson, at the time at the Pharmaceutical Group of the European Union (PGEU), 
for reflecting with me on the role of the pharmacist in communication research; 
Jeffrey Aronson, University of Oxford, for increasing my awareness of language 
aspects relevant to pharmacovigilance; and Lorna Woods, University of Essex, for 
enhancing my understanding on legal aspects of social media research. Thanks are 
also conveyed to the Springer Nature team, in particular to Palani Murugesan, 
Rajesh Gopalakrishnan, Jo Grant, and previously Cam Wright, as well as my graphic 
designer Angelika Keck for bringing the book out in its beautiful printed and online 
formats.

Looking back to the time long before this book was foreseeable, I want to express 
my thanks to Bruce Hugman, Uppsala Monitoring Centre, and Benjamin Lozare, 
Johns Hopkins University, and his colleagues for their teaching on health commu-
nication and firm belief and experience that communication can bring positive 
change; as well as to Ragnar Löfstedt, King’s College London, and Frédéric Bouder, 
now University of Stavanger, and their colleagues for the enriching conferences and 
discussions on risk communication—all that I learnt from them prepared me for 
undertaking this book. Thanks are also due to Mira Harrison-Woolrych, as we co- 
edited the Drug Safety special theme edition on risk communication in 2012, and to 
all its authors, who jointly provided a comprehensive picture of the still current 
challenges of medicinal product risk communication—this theme edition has been 
the starting point for the book. Thanks also go to my colleagues at the US Food and 

Editor’s Acknowledgements
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Drug Administration, who hosted me for a fellowship in 2012—they gave me valu-
able insights into risk communication from the perspectives of their multiple depart-
ments. And I do not want to forget late Giampaolo Velo, University of Verona, who 
as a pharmacologist was so visionary about communication that he convened regu-
lar international expert meetings at the Ettore Majorana Foundation and Centre for 
Scientific Culture in Erice, resulting in the fundamental Erice Declaration on 
Effective Communications in Pharmacovigilance of 1997 and further statements 
during the following 20 years—I am glad that he involved me in 2009 and let me 
find my special community.

Moreover, I feel amazed and grateful for having had the opportunity to work with 
and learn from so many colleagues at the European Medicines Agency (EMA) and 
the whole regulatory network of the European Union across its member states as 
well as all those I met through collaborations with the World Health Organization 
(WHO) and the Council for International Organizations of Medical Sciences 
(CIOMS)—it has always been our common goal to inform patients, healthcare pro-
fessionals, and the general public on the risks and safe use of medicines, including 
vaccines, as best as possible, and our shared work and discussions over many years 
on the challenges, solutions found in the different settings and open questions have 
been an immense experience.

I am, of course, most grateful to all authors who embraced the vision of this book 
without hesitation and had the enthusiasm to be part of it and work so diligently, 
applying their expertise to this still rather new field of medicinal product risk com-
munication research and sometimes even conducting original research for their 
chapters. I enjoyed very much working together and discovering something won-
derful in each of them—some I have known for a long time, and some I crossed 
ways with, as destiny had it, while I was developing the concept, structure, and 
contents of the book. It has been important to me that in the early days of conceptu-
alisation Baruch Fischhoff reassured me that a book that brings together methods 
across sciences is needed for progress, and his foreword is a special honour for the 
book, as is the afterword from Nilima Kshirsagar, endorsing its global relevance and 
applicability.

Last but not least I thank my parents, family, friends, fellow dancers, and also the 
people with whom I could only share a shortest moment in time, as life is the great-
est teacher on communicating and loving.

The journey of this book shall not end with its publication, but the book is meant 
to serve as a platform where anybody who is passionate about supporting and 
empowering people when using medicines and wants to do or contribute to research 
in this field can hopefully find know-how and inspiration to move on in collabora-
tion with scientists from other disciplines. I look forward to continuing the journey 
together and progressing medicinal product risk communication research.

Editor’s Acknowledgements
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Abstract

Modern medicines are among the most successful health interventions, and as 
such are part of our daily lives and conversations. However, they do not come 
without risks, and safe use advice from healthcare professionals, conversations 
between friends and debates in the media are some of the many forms communi-
cation about risks with medicines can take. With a view to improving communi-
cation for the benefit of patients and society as a whole, this chapter discusses 
how to approach communication about medicine risks with curiosity and com-
passion for communication as a vital human behaviour and with consideration 
for the social spheres where such communication actually happens. Reflecting 
on past and current safety challenges with medicines, the chapter proposes a 
multilayered research framework that combines different data types and methods 
from various scientific disciplines to gain a wider and deeper understanding of 
the complexity of communication as well as the causal relationships, risk and 
success factors and pathways towards outcomes. This research approach advo-
cates for the active participation of patients, healthcare professionals and jour-
nalists in research and mutual learning. It should generate evidence relevant for 
communicators in high- and low-income countries alike and prepare the ground 
for establishing a self-standing inclusive discipline of humanities and epidemiol-
ogy of medicinal product risk communication.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-15-3013-5_1&domain=pdf
https://doi.org/10.1007/978-981-15-3013-5_1#ESM
mailto:comm-research@priyabahri.de


2

1.1  The Triad of Medicines, Risks and Communication

Medicines, risks and communication—how to approach this triad as a researcher, or 
anybody interested in such research, is the question this chapter discusses with sug-
gestions for ways forward. It aims to do so by viewing communication as the vital 
behaviour of human beings and combining a range of data types and methods from 
different scientific disciplines to obtain a wider and deeper understanding. Without 
understanding what influences the use of medicines and which role risks and risk 
communication in the different medical and societal contexts play, one can do very 
little for improving communication outcomes—not for patients with their individual 
needs nor for societies as a whole. Communication means interacting with each other, 
exchanging information and creating relationships. New information enters and set-
tles in us through a process of perception. How we process new input and form knowl-
edge and beliefs as well as which emotions drive our motivations define how we 
shape mental models and attitudes and how we behave (Morgan et al. 2002; Slovic 
2010). As good health is among the basic human needs and desires, and as medicines 
are among the most successful health interventions that can prolong and improve life, 
but do not come without risks, communication about risks with medicines nowadays 
is manifold and omnipresent. Hence, medicinal product risk communication is a 
highly important and exciting research field of relevance for global health.

1.1.1  Developing a Humane Perspective

A full understanding of communication as human behaviour is a huge scientific 
undertaking as much as a personal life journey. In this section of the chapter, short 
reflections on selected aspects are offered for taking a humane perspective on 
medicinal product risk communication as a starting point.

Appreciating Complex Dialogues
In the past, information about medicines was mainly provided to patients by their 
healthcare professionals in an instructive or educational manner. Those providing 
the information also decided what, when and how to communicate. This corre-
sponded to what is called a one-way, or unidirectional, information flow 
(Rimon 2007).

Before a medicine can be used in healthcare, it requires a license or marketing 
authorisation. This is issued by authorities regulating medicines, which—important 
to note—do not oversee healthcare, public health polices, such as recommendations 
for immunisation, or pricing of medicines. For those in regulatory bodies, the para-
digm is to value medicines for their health benefits, try to prevent harm, and view 
information as an enabler for safe and effective use. This communication model has 
originally been, and largely still is, likewise unidirectional, with an information flow 
about risk assessments and advice on the appropriate use of medicines from regula-
tory bodies to patients, healthcare professionals and the wider public. Nowadays 
this happens not only via printed information but also via the regulatory bodies’ 
websites, which can in principle be accessed by everybody.

P. Bahri
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The package leaflet might be the first information patients see when they obtain 
a medicine new to them. Package leaflets are approved by the regulatory body as 
part of medicinal products. The pharmaceutical company that holds the marketing 
authorisation and is hence responsible for the product is also responsible for devel-
oping and disseminating this and other officially required information materials. In 
addition, companies are allowed to issue advertising materials, but inappropriate 
advertising should be prevented. Some countries have legal restrictions, mandatory 
compliance with the approved product information and regulatory oversight in 
place, or impose self-regulation. The approved product information is usually also 
reflected in official, healthcare setting-specific or academic reference materials, 
such as pharmacopoeias, medicine formularies and pharmacological textbooks.

While this unidirectional communication model still prevails, the aims and ideals 
of communication in healthcare have changed tremendously (Hugman 2009). 
Patients search more and more independently for information through their commu-
nities and the internet and expect a two-way flow of information. Through such a 
dialogue they wish not only to receive information in comprehensive and under-
standable manner and possibly ask their healthcare professionals for details, but to 
express their views and contribute information too. Thereby, they may want to 
explore and clarify their own therapeutic expectations, risk tolerance and prefer-
ences. This input from patients is essential for shared decision-making between the 
physician and the patient on which treatment is right for this patient as an individual. 
It is crucial that patients have access to information upon their own initiative as well 
as that they are actively informed, in particular by their healthcare professionals. 
Further, patients should have the opportunity to report, to their healthcare profession-
als and the authorities, their experiences of side effects, i.e. suspected adverse reac-
tions. The therefore relevant concept of health literacy describes people’s knowledge, 
skills and motivation to access and apply health information, to take health-beneficial 
decisions and to effectively use and participate in healthcare (Squiers et al. 2012).

The roles of the different healthcare professionals, e.g. physicians, nurses, com-
munity health workers and pharmacists, in communicating about medicines are 
multiple. As receivers of new information, they continuously update their profes-
sional knowledge, and as information senders, they discuss information with their 
patients. At the same time, they may also contribute data to the overall evidence 
through leading or participating in research or through reporting to the authorities 
adverse reactions they may suspect in a patient.

The two-way communication model manifests not only in the interpersonal dia-
logue in healthcare. Communities and societies expect a public dialogue too. Patient 
and healthcare professional groups can provide collated information about their 
experiences and preferences regarding the risks they are willing to take for possible 
treatment benefits to public bodies through citizen participation mechanisms. For 
example, regulatory bodies may welcome patients and healthcare professionals to 
public hearings, advisory meetings or written consultations, and take their input into 
account for decision-making on regulatory action for a medicine. Such participation 
should not only be an option for those in high-income countries with strong regula-
tory and health systems as well as infrastructure. The Ebola crisis of 2014 has most 
dramatically shown that the involvement of communities in West African countries 
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is equally demanded and feasible in low resource settings, in this case for prevent-
ing further virus spread and developing an effective vaccine (World Health 
Organization (WHO) 2016a, 2014–2017). A multi- stakeholder dialogue requires 
mechanisms for voicing information, mutual listening and reaching agreement on 
what needs to be done for achieving best outcomes.

However, communication about medicines happens not only between patients, 
communities, healthcare professionals, manufacturers and regulators. Many more par-
ties are involved, such as academic researchers, health policy makers and politicians, 
health insurance and technology assessment bodies, and of course journalists, bloggers 
and those active in the social media. All these stakeholders provide different types of 
communication and raise questions about medicines from different perspectives and 
for various purposes and objectives. In addition, each party may be heterogeneous, 
consisting of subgroups or individuals who express different, potentially opposing 
views, and a subgroup may even become a separate opinion leader. This makes com-
munication complex with many interactions between and within stakeholder groups.

In particular the impact of the change in communication stipulated by the digital 
revolution and its internet-based communication channels, 24-h news channels and 
social media with far and fast reach around the globe cannot be overestimated, and is 
challenging to predict and optimise. Respect should be paid to those who had foreseen 
issues, such as Marshall McLuhan had in the 1960s about the intertwined relationship of 
the media, the messages and mobile technology, and the influence of this intertwined 
relationship on the perception of messages, as we experience it today (McLuhan 1964).

On the whole this means that a massive change is happening with increasing 
complexity of constant, simultaneous and multi-stakeholder dialogues and growing 
importance of the patients’ voice.

Acknowledging Cognitive Processes of Perception and Trust-Building
It further contributes to the complexity that communication about medicines hap-
pens in a world of augmenting technicalisation, described by some social scientists 
since the 1980s as “risk society” and “post-trust society”. The concept of risk soci-
ety refers to societies viewing new technical choices primarily in terms of benefit- 
risk trade-offs and trying to deal with probabilities of harm and uncertainties (Beck 
1986; Giddens 1998). In parallel, societies may experience some erosion of their 
trust towards industry providing new technologies, like medicines, and the authori-
ties regulating them. This erosion of trust has been explained, partially at least, by 
developments in politics overall and the internet with its 24-h news channels and 
social media allowing everybody to disseminate news and opinions quickly, as well 
as by regulatory shortcomings in various domains causing public outrage (Löfstedt 
2005). The related phenomenon of public debates leading to heightened perceptions 
of risks in terms of their likelihood and severity has been named by Roger Kasperson 
and colleagues the “social amplification of risk” (Kasperson et al. 1988). Fast dis-
semination of misinformation like rumours and so-called fake news, nowadays also 
through mobile technology and internet-based media, may contribute to amplifica-
tion of risk perceptions (Vosoughi et al. 2018). Fake news has been defined as fab-
ricated messages that mimic news media content in form but not in organisational 
process or intent, in particular in terms of editorial norms and ensuring the accuracy 
and credibility of information (Lazer et al. 2018).
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Risk perceptions and information needs are interrelated, and they differ among 
and between patients and healthcare professionals (Bongard et al. 2002). The under-
lying beliefs and values of those bearing a risk are rational in their own right and 
often more complex than those of experts (Frewer 1999). Experts should also be 
aware that their own  perceptions depend on the current scientific paradigms. 
Prominent examples are the lack of awareness in the 1950/60s that medicines can 
pass the placenta and expose the foetus (see Sect. 1.2.1) and the news of 2008 that 
the genome of a person is not static but changes over lifetime due to ageing and 
environmental factors (Johns Hopkins Medical Institutions (JHMI) 2008). 
Researching risk perceptions of the various stakeholders and the psychology of risk 
is therefore crucial for understanding debates and interactions, in order to create 
constructive dialogues and improve risk communication outcomes.

Dialogues and mutual beneficial outcomes are however not possible if the com-
municating parties do not trust each other (Renn and Levine 1991). Generally, 
trust refers to the firm belief in the reliability, truth or ability of someone or some-
thing (Oxford Dictionary 2017). In relation to risk communication, trust has been 
defined as the generalised expectancy that a message received is true and reliable 
and that the communicator demonstrates competence and honesty by conveying 
accurate, objective and complete information (Renn and Levine 1991). Trust in the 
physician-patient relationship has been defined as the belief or confidence that the 
physician will provide reliable information and will act in the patient’s interests 
(Thom et al. 1999). With regard to medicines specifically, two components of trust 
have been identified: (1) the willingness to assume a position of vulnerability in 
relation to the provision of healthcare and medicines and (2) the reliance on the 
competence of companies, authorities and healthcare professionals to fulfil their 
responsibilities (Hernandez et al. 2014). From a human relationship perspective, 
trust is the willingness to open oneself to risk by engaging in relationships with 
others (Grunig, and National Academies of Sciences, Engineering, and 
Medicine 2015).

Lately, scientists have felt the need to engage in trust-building with the general 
public regarding the value of evidence (Rosenbaum 2017). On the other hand, if 
scientists themselves ignore factual data demonstrating trust from societies in sci-
ence and society’s wish for evidence-based decisions in politics, scientists may lose 
credibility and nourish a self-fulfilling prophecy (Spiewak 2017). Some sociologists 
have called science the last resort for good policy-making (Maasen and Weingart 
2006). Also, the majority of patients, e.g. in European countries and the United 
States (US), trust their healthcare professionals. Despite searching the internet, they 
expect and seek information from their physicians, in particular in the case of 
chronic or serious diseases (Ahlqvist-Radstad et  al. 2016; Blendon et  al. 2014; 
Higgins et al. 2011; Jacobs et al. 2017), and the majority prevent and treat diseases 
with medicinal products. These findings seem to contradict the description of post-
trust societies, but future research might find more details about parallel phenom-
ena, maybe depending on differences in the involved actors and their roles in given 
systems. Trust and more broadly political climate develop over time within given 
cultures, but can also change suddenly. Therefore, the monitoring and analysis of 
sentiments in different population segments and how they affect  behaviours is 
important for understanding risk communication.
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Fostering Compassion and Curiosity
Since good health is a basic human need and aspiration, and medicines are among 
the most successful health interventions, they have become part of daily life. As 
such, medicines are as essential as water, food, housing and education, and have 
been recognised at global level as a life-saving commodity everybody should have 
access to (United Nations (UN) Commission on Life-Saving Commodities 2012). 
Likewise, communication about medicines is omnipresent in daily life, whether in 
healthcare, among family and friends or in the news and social media.

Even fiction media allocate major roles to medicines. For example, the Australian 
novel “Addition” depicts a woman with an obsessive-compulsive disorder. As the 
medication causes her weight gain, perceived loss of self and decreased interest in 
her partner, she decides to stop the medicine and accept the disorder as part of her 
life (Jordan 2008). The US thriller movie “Side Effects” tells the story of a woman 
claiming not to be guilty of murdering her husband, as she was under the influence 
of an antidepressant making her sleep-walk (Soderbergh and Burns 2013). This big 
box office hit as well as “Addition” as a bestseller in many countries may well have 
raised general awareness about medicines used for mental disorders and impacted 
on patients’ attitudes and therapeutic choices. On the other hand, fiction may only 
mirror concerns about medicines already widely prevalent. Other famous movies 
take a more semi- documentary approach, incorporating details from actual events in 
a fictional story. The multiple award-winning movie “Wit”, for example, has its 
audience witnessing the severe adverse reactions of chemotherapy (Wikipedia 
2018a). “120 BPM” won likewise many awards in 2017/18 and touched people with 
its story about the French activists fighting for treatments against infection with the 
human immunodeficiency virus (HIV) (Wikipedia 2018b). Fiction media are an 
opportunity to disseminate important health information. As an example, the televi-
sion series “Tsha Tsha”, highly popular in South Africa, was an entertaining story 
around a dance community and successfully encouraged young people to test for 
HIV and obtain medication (Govender 2013).

Medicines have also been portrayed in the arts, such as in installations— 
very  famous is “Pharmacy” by Damien Hirst (Hirst 1992)—as well as in staged 
choreographies, all animating viewers to reflect about what role medicines play in 
their own lives. The piece “Side Effects” by the dance group Dante or Die with sup-
port from the Royal Pharmaceutical Society and the Wellcome Trust in the United 
Kingdom (UK) offered a performance of manifestations of adverse effects of medi-
cines in the body and mind. The dancers confronted the audience with the explicit 
question: “What is in your medicine cabinet?” (Dante or Die 2011). The arts col-
laboration Pharmacopoeia concludes an article about their installation “Cradle to 
Grave” in the British Museum with the following thoughts: “In the end we are asked 
to consider the deeply complex relationship we have with prescription drugs. They 
are both wonderful and dangerous. They allow us to live longer, they allow us to 
suffer less, but they may also offer false promises of happiness and health and 
immortality that they cannot possibly deliver. In this they are more like the spirits 
and gods of other cultures than we care to believe” (Freeman et al. 2010).

Given the health relevance of medicines, the omnipresence of communication 
about medicines as well the complexity of message flows, it seems timely to 
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conduct research in wider and deeper ways than has been done so far. As discussed 
later in this chapter with a range of examples, communicating about risks with med-
icines is difficult for many reasons, and it is not easy to achieve informed therapeu-
tic choices and safe use behaviours. When a behaviour change does occur, evidence 
is often limited with regard to what the main driver was and how to sustain positive 
changes. Medicines use and communication both depend on the given healthcare 
setting and overall environment, the medical culture and general views upon health 
and life of individuals and communities.

Communication about medicines also raises questions of ethics and tact, about 
what is appropriate to say and ask, and how. Communication with patients is con-
sidered ethical when it promotes patient autonomy and assures high quality and 
equitable healthcare (Jarosch and Allhoff 2006). Wrong words can discriminate, 
victimise or stigmatise patients; questions can be indiscreetly private and personal; 
and thoughtless public statements can be judgemental and disrespectful in relation 
to priorities and choices of individuals.

In order to gain a wider and deeper understanding, we therefore could, rather than 
looking at medicines, risks and communication only from the perspective of the medi-
cine as a product to regulate and use appropriately, approach this triad from the angle 
of communication as the fundamental process of life. It is one of the very human 
desires that we want to relate to others, understand them, trust them, express ourselves 
and engage in exchange. As individuals, we engage first of all with our close contacts, 
family and friends, join wider communities where we live and work, and through 
belonging to our village, city or country have further duties, rights and options to 
influence what affects us locally or goes beyond. All of these exchanges impact on our 
emotions, mental models, attitudes and behaviours. A framework for understanding 
the interactive effects of personal and social factors that determine our behaviour as 
individuals and communities can be found in the social-ecological model (SEM). 
This model distinguishes between the personal sphere of an individual and the social 
spheres surrounding any individual. It depicts that individuals together form private 
circles of family and friends, communities at the places where they live, work or meet 
for common interests, and all together form society (Storey and Figueroa 2012; 
United Nations Children’s Fund (UNICEF) 2017). A model of communication for 
studying a specific medicine and safety concern in a specific social-ecological envi-
ronment will describe actors, flows of communication content as well as structures of 
power and influence across the personal, private, community and society spheres.

Considering the above, we, as researchers or being interested in such research, 
can approach communication about risks of medicines with humanity, i.e. with 
compassion and curiosity: compassion for patients and everybody involved and 
challenged by having to deal with disease, medicines and risks; and curiosity for 
how we seek understanding of the world and interact with each other within social 
spheres, how this relates to our perceptions and choices in life as well as our long-
ings and goals, and how this impacts on our behaviours and health, and last but not 
least the use of medicines. It is the vision of this book that a research framework 
approaching the triad from this humane perspective could generate more complete 
evidence for improving medicinal product risk communication for the benefit of 
individual patients and societies as a whole.
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1.1.2  Fundamental Terms and a Typology of Medicinal Product 
Risk Communication

Differences in terminology of concepts and methods exist between scientific disci-
plines, in particular those of the natural, medical and social sciences, and even 
between domains of the medical-pharmaceutical field, such as clinical trials, phar-
macovigilance (see Sect. 1.2.1) and systems for patient safety in healthcare. Terms 
may be identical but have different meanings, or be similar but not refer to the same, 
or be different but describe common concepts. Also, the relationships between 
terms may differ between disciplines and domains, creating different distinctions, 
inclusions and overlaps. For a multidisciplinary research field such as medicinal 
product risk communication, researchers need to be aware of terminological dis-
crepancies and always clarify what is subject to their research and which terms they 
apply with which meanings.

While this chapter does not have the aim nor the authority to harmonise terminol-
ogy across disciplines, this section clarifies in which sense terms are used in this 
book, focussing on the fundamental terms relevant to its scope of medicinal product 
risk communication research. Meanings of terms from the communication sciences 
have been sourced from an authoritative textbook (Littlejohn et  al. 2016). Many 
clarifications for medicines- related terms are provided with a general pharmaceuti-
cal expertise. Specific terms for the regulation and surveillance of medicines have 
been incorporated too with their references. Those internationally agreed have been 
preferred, but when not available, those from the European Union (EU) have been 
applied, in particular from its guidelines on good pharmacovigilance practices 
(EU-GVP) (European Medicines Agency (EMA), Heads of Medicines Agencies 
2012–2019), given that the EU-GVP is a frequent reference in many jurisdictions 
outside the EU too. The chapters in part II of this book introduce further terminol-
ogy relevant to the respective disciplines they present.

In order to clarify which kind of communication may be subject to medicinal 
product risk communication research, a tabulated overview of major communica-
tion types is provided at the end of this section.

Researcher
Researchers, for the purpose of this book, are not only those conducting formal 
studies, reviews of the scientific literature and other research projects. The term is 
meant to include those who, in whatever setting, seek to collect or analyse informa-
tion for understanding, planning or evaluating communication. The term “research” 
itself is applied in this book accordingly.

Patients
Patients, for the purpose of this book, are not only those individuals with a medical 
condition against which a medicine is used or considered to be used, but the term 
includes healthy individuals, or consumers, who use or consider using a medicinal 
product for diagnostics, disease prevention or the modification of physiological 
functions or who may have a future need to use medicines, i.e. in practice any indi-
vidual. For the ease of reading, the term “patient” furthermore includes, unless 
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clearly distinguished, parents, family members, friends or others who care for a 
patient or speak and may take decisions on behalf of a patient in their personal, not 
professional capacity. It also includes, likewise for the ease of reading and unless 
clearly distinguished, patient advocates, who speak for patients and their interests.

Medicines
Medicines, or medicinal products, are defined by their properties for treating or 
preventing disease, restoring, correcting or modifying physiological functions or 
making a medical diagnosis (European Union 2004a; Uppsala Monitoring Centre 
(UMC) 2018). We value medicines most for curing disease or easing symptoms and 
improving quality of life when one falls sick. Vaccines are the major example for 
medicinal products successfully preventing diseases of infectious origin, and hor-
monal contraceptives for products modifying a physiological function not related to 
a disease. The active substance of a medicinal product can have different origins, i.e. 
chemical (naturally occurring or synthesised), biological (from a living human or 
animal organism, or its products) or vegetable (from a micro-organism or plant) 
(European Union 2004b).

A medicine becomes available through a product development process and a 
marketing authorisation, also called license. It is developed by a sponsor, usually 
a pharmaceutical company. The marketing authorisation is issued by the regula-
tory body based on their thorough assessment of data on quality, safety and effi-
cacy obtained from pharmaceutical tests and clinical trials during the development 
process. The authorisation is issued when the data assessment comes to the con-
clusion that the product is beneficial and its risks are acceptable in relation to the 
benefit (i.e. a positive risk-benefit balance). Once a product has been authorised, 
the company becomes marketing authorisation holder and is also the manufac-
turer, unless the marketing authorisation is sold to another company or the manu-
facturing is outsourced. For the ease of reading, the terms “manufacturer” and 
“pharmaceutical company” are used in this book as the more colloquial terms for 
marketing authorisation holder. Once a product has been authorised for use in 
healthcare, it is legally mandatory for the pharmaceutical company and the regu-
latory authority to conduct continued product-related safety surveillance and risk 
minimisation, i.e. pharmacovigilance (see Sect. 1.2.1). Medicines are available to 
patients upon medical prescription- only (POM) or without prescription (e.g. 
“over-the-counter” (OTC), “pharmacy-only”, general sale), depending on the 
legal status of the product. 

Part of the authorised medicinal product is the product information; that is the 
way the product is labelled on its outer packaging, the package leaflet for patients 
(also called patient information leaflet) and the summary of product characteristics 
for healthcare professionals (also called “the label”). Additional information materi-
als may be required as part of the authorisation to mitigate specific risks.

Depending on the jurisdiction, there may be products on the market with refer-
ence to their traditional use as a remedy and these may not undergo the same rigor-
ous regulatory procedures described above. As they may be referred to as medicines 
too, at least in common language, and may require advice for safe use on their own 
or in combination with (other) medicines, or impact on risk perception of (other) 
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medicines (e.g. “Traditional is safer and preferable”), it is appropriate to address 
them through medicinal product risk communication research too.

Medicines are also called pharmaceutical products or drugs, sometimes exclud-
ing vaccines. The term “drug” is sometimes used in the meaning of the active sub-
stance in a medicinal product, as opposed to the whole product. As the term “drug” 
is also used to describe illicit drugs of abuse, this book prefers the terms “medicine” 
and “medicinal product”, and applies these two interchangeably.

Risks
Risks with medicines can arise from the active substance they contain, as any sub-
stance will have multiple effects on the body—positive ones we expect to benefit 
from, and sometimes also negative ones we want to avoid. A substance can remedy 
one body function but may harm another, healthy body part of the patient. This is 
commonly called side effect. Harm can occasionally also be due to an excipient the 
medicine contains, i.e. an added substance that brings the active substance into a 
pharmaceutical form, like a tablet, liquid or patch, that can actually be administered 
by or to a patient or makes the active substance travel to the interior body part where 
it is needed. Residues from substances used in the manufacturing process may be 
present, after cleaning processes, only in very small trace amounts if at all, and usu-
ally do not constitute a risk, but effects on allergic patients may still be possible.

Individual patients have different susceptibilities to experience negative effects 
from the ingredients, e.g. due to genetic factors (which may be more prevalent in a 
specific ethnic group) or addtional diseases a patient may have, or due to physiolog-
ical conditions related to biological sex or age and development. However, risk 
factors are not always known or detectable, and hence, harm may be unpredictable 
or unpreventable.

Overall, serious risks caused by the ingredients of a medicine are rare, as only 
those medicinal products are allowed on the market by the regulatory authority for 
which the available data on quality and safety do not show the frequent occurrence 
of serious harm. Occasionally though a certain level of harm is accepted for medi-
cines used to save patients from serious diseases such as cancer.

Another, more frequent cause of harm is using a medicine knowingly, in error or 
with a lack of understanding in a way that is not appropriate in terms of the autho-
rised product information or standards of good medical care. This concerns, for 
example, use in a medical condition the medicine is not intended for or even offi-
cially contraindicated, i.e. “forbidden”, use of the wrong dose or route of intake, 
wrong use of an administration device or inappropriate use together with interacting 
other medicines, food or beverages. Also, there may be intentional misuse or abuse 
of a medicine, in particular where psychotropic effects are involved.

A further type of risk results from contamination. For example, valsartan- 
containing products that following a manufacturing change were contaminated with 
N-nitrosodimethylamine (NDMA), a substance classified as a probable human car-
cinogen (i.e. a substance that could cause cancer), have been a major communica-
tion challenge for regulators and healthcare professionals worldwide (European 
Medicines Agency (EMA) 2018a; United States Food and Drug Administration (US 
FDA) 2018a) (however, the cancer risk has been assessed as low) (European 
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Medicines Agency (EMA) 2018b). Furthermore, the potential of contamination 
with infectious agents, such as viruses and prions, is a risk to avoid through high-
quality manufacturing and surveillance for blood- and plasma-derived products, 
other biological products or so-called advanced therapy products based on genes, 
cells or tissues. In general terms, harm can be caused by products that have an acci-
dental quality defect, or are substandard, i.e. do not meet the legally demanded 
quality requirements, or are deliberately falsified. Substandard or falsified products 
can enter the market of any country in the world, and are sometimes sold through 
unlicensed internet sellers. Especially in countries with low resources for regulatory 
oversight, consumer protection and enforcement action, the sale of such products 
may be frequent. Falsified products, also known as “fakes”, may contain undeclared 
toxic ingredients or therapeutically ineffective ingredients. Such products, includ-
ing those sold as antimalarials, are a significant problem in Africa and Asia (Lancet 
Respiratory Medicine (eds) 2018).

Lack of efficacy of a medicinal product, whatever the cause, is part of the risk 
concept, because it may cause harm, in particular in the cases of treatment of a life- 
threatening condition, vaccination or contraception.

In some instances, inappropriate use may not only harm the patient, but can have 
severe negative impact on the entire potential patient population. For example, the 
inappropriate prescribing of antibiotics can make infectious agents resistant to the 
active substance and lead to lack of therapeutic efficacy of this medicinal product, a 
phenomenon called antimicrobial resistance (AMR).

Beyond patient harm, there may be specific risks for other individuals. Most 
importantly medicines taken during pregnancy can possibly damage the unborn 
child (i.e. teratogenicity) (however, there are medical conditions that require medi-
cation for treating or protecting the pregnant woman and/or the child). Furthermore, 
there can be harm due to accidental exposure, e.g. children mistaking medicines for 
sweets, or following diversion of prescribed medicines to others in good will to 
help or against money, or for healthcare professionals and carers when handling a 
medicine (i.e. occupational exposure to a medicinal product), or to those involved 
in its manufacturing. Contamination of the environment may result from negligent 
manufacturing processes, from elimination from the body when using the medi-
cine, or from disposal of unused highly potent medicines, such as medicines 
against cancer.

There is a conceptual difference between harm and risk, but the term “risk” is 
often used to cover both concepts, as the terms “risk-benefit balance” and “benefit- 
risk trade-offs” show. Based on the evidence of harm that has occurred, probabilities 
of future harm, i.e. risks, are established. Apart from probabilities in the statistical- 
mathematical sense or calculated frequencies, risk in colloquial language relates 
more generally to the possibility, or potential, or uncertainty that something nega-
tive, however small or big its extent and probability, may happen. In this book the 
two terms “risk” and “harm” are used interchangeably, as, for example, a discussion 
with a patient about harm experienced with a medicine and measures how to reduce 
the risk of future harm can overall be referred to as risk communication.

Two officially defined terms describe events related to harm or the potential for 
harm with medicines:
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• Adverse reaction: Concretely, harm with a medicine in an individual manifests 
as a so-called adverse reaction (also referred to as adverse effect and undesirable 
effect), which has been internationally defined as a response to a medicinal 
product that is noxious (i.e. harmful or unpleasant) and unintended (ICH 
Secretariat 2003). As the causal relationship of harm that has occurred in an 
individual and the medicine is often, at least initially, unknown, the term “sus-
pected adverse reaction” is used to describe this uncertainty. Depending on the 
context, the term “adverse reaction” is usually used as an umbrella term that 
includes suspected adverse reactions (ICH Secretariat 2003). Adverse reactions 
may arise from use of a product in accordance with the terms of the marketing 
authorisation (also termed “on-label”), or outside these terms, or from occupa-
tional exposure of healthcare professionals. Use outside the terms of marketing 
authorisation includes overdose, intentional abuse and misuse, unintended med-
ication errors and off-label use, i.e. situations where a product is intentionally 
used for a medical purpose not in accordance with the terms of the marketing 
authorisation. Notably, in the cases of abuse (i.e. persistent or sporadic, inten-
tional excessive use that is accompanied by harmful physical or psychological 
effects) and misuse (including in the case of misuse with a criminal intent) 
harmful effects can be intended by the user, but these effects still fall under 
adverse reactions (despite the definition characterising adverse reactions as 
unintended), because in principle it is against the intent of a medicinal product 
to cause such harm. Adverse reactions may also arise from a product having a 
quality defect, being substandard or falsified. Lack of efficacy of some medici-
nal products like those used in a life-threatening condition, vaccines or contra-
ceptives are considered adverse reactions too for the purpose of pharmacovigilance 
(European Medicines Agency (EMA), Heads of Medicines Agencies 
2012–2019; 2013).

The term “adverse reaction” is applied in two ways: first, it may describe the 
harm that has been experienced in a specific individual and been attributed to or 
be suspected to be causally associated with the medicine, i.e. a case of an adverse 
reaction; second, it may describe the potential for harm as a characteristic of a 
medicine with higher or lesser certainty based on the available evidence, includ-
ing that from reported cases. Adverse reactions have a number of aspects, such 
as what actually occurs in the body (i.e. mode of pharmacological-toxic action 
and severity), the proportion of individuals who are affected (i.e. frequency), 
how serious the outcomes can be (i.e. seriousness) and which factors might make 
the harm more severe or more likely to occur (i.e. risk factors).

In common language, the term “side effect” describes adverse reactions, 
although side effect in its strict sense refers to the additional, mostly undesirable, 
pharmacological effect of the active substance itself, and not to the broader con-
cept of adverse reaction. This book prefers the term “adverse reaction” but occa-
sionally uses the term “side effect” interchangeably.

• Medication error: A medication error has been defined by various organisations 
in different ways, but may generally be understood as an unintended failure in 
the treatment process with a medicine that leads to, or has the potential to lead to, 
harm in  the patient (European Medicines Agency (EMA) 2015). Medication 
errors relating to prescribing, dispensing, storing, preparation and administration 
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of a medicine are common preventable causes. Medication errors specifically in 
relation to vaccines have been termed immunisation errors. These comprise 
errors in the storage and handling of the vaccine product (which may impair its 
quality and hence efficacy or safety, e.g. if a cold chain is interrupted), in pre-
scribing/applying (i.e. not in accordance with the marketing authorisation or 
immunisation recommendations) or in the administration to the person to be vac-
cinated (Council for International Organizations of Medical Sciences (CIOMS), 
World Health Organization (WHO) 2012).

The term “medication error” is applied in two ways: first, it may relate to a 
situation where harm has occurred (this is classifiable as a case of adverse reac-
tion (European Medicines Agency (EMA) 2015)); second, it may relate to a situ-
ation with the potential for harm, i.e. where no harm has occurred, e.g. because 
the error was not so severe or managed before harm occurred, or because the error 
was discovered in the course of the process and corrected before its completion.

Before a risk is confirmed and then termed in the regulatory context “identified 
risk”, considerations take place whether a medicine may carry risks. These originate 
from theoretical reflections, such as on the molecular structure of the active sub-
stance, toxicological studies, experience with similar medicines or from inconclu-
sive data for the given medicine (due to, e.g. limitations, weakness or inconsistency 
of the data and study results). Where considerations provide some basis for a suspi-
cion, but without confirmation of a causal association, issues are termed “potential 
risks” (ICH Secretariat 2010). Often first reports of suspected adverse reactions 
from patients or healthcare professionals signal a potential risk. Another data source 
may be a pharmacoepidemiological study in relevant patient populations. During 
the course of data gathering and risk assessment, situations of variable strength of 
available evidence may be encountered, and while potential risk and identified risk 
are two distinct concepts (however on a continuum of increasing evidence), the term 
“risk” in this book covers, unless clearly distinguished, both concepts.

Dealing with both potential and identified risks entails scientific uncertainties on 
the evidence continuum. These uncertainties may concern the diagnosis whether a 
given medicinal product has actually caused the harm seen in a specific patient 
or the assessment of the data from all sources on whether a given medicinal product 
can cause a certain adverse reaction, the data on the frequency of the reaction and 
the factors increasing the likelihood of a reaction, and the data on the potential for 
medication errors in day-to-day healthcare. Further, every study has a degree of 
some uncertainty around its findings, arising from limited study power, the statisti-
cal assumptions or residual confounding. It may hence be recognised that more data 
need to be collected to check for safety, in particular in sub-populations (also termed 
“missing information” (ICH Secretariat 2013)). Unless clearly distinguished, the 
term “risk” in this book includes the various aspects of scientific uncertainty.

People might also have broader concerns with using medicines. Some religious 
or moral grounds or health beliefs are not compatible with using a certain medicine, 
such as “A natural infection leads to stronger immunity than vaccination” in some 
parents (McKee and Bohannon 2016), or “My body should be strong and not 
become dependent on medicines” in some young people (Atkins et al. 2010). Or 
there might be doubts over the integrity of an expert consensus or over financial and 
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political interests. For example, vaccination against human papillomavirus (HPV) 
had to be stopped in two Indian states, as initial high vaccine acceptance turned into 
mistrust over questions regarding appropriateness of funding, healthcare for women 
and health equity overall (Larson et al. 2010). Even rumours can be a risk. A school-
based deworming programme in Ghana, as one example, had to be stopped for 
public outrage about rumours of adverse reactions. These were possibly triggered 
by the fact that a child had been taken to hospital following an accident outside the 
school building. Rapid official investigations and public communication was suc-
cessful in restoring trust and order (Dodoo et  al. 2007). Concerns in the public 
domain may however persist even when risks have long been ruled out, as discussed 
later in this chapter with the example of the measles-mumps-rubella (MMR) vac-
cines (see Sect. 1.2.2). Likewise, healthcare professionals may have doubts and not 
follow official advice. For example, a number of countries around the world have 
reported that many healthcare professionals opt out of getting vaccinated against 
seasonal influenza, as they believe it is not effective, not safe or not needed 
(Abalkhail et al. 2017; Cheung et al. 2017; Elias et al. 2017; Fernández-Villa et al. 
2017; Habib et al. 2017; Hagemeister et al. 2018; Ko et al. 2017; Looijmans-van den 
Akker et al. 2009; Maridor et al. 2017; Marshall et al. 2017; Mustafa et al. 2017; 
Rabensteiner et al. 2018; Riedel 2017). Although there may not be any risk with a 
medicinal product involved, those voicing concerns see possible links. This can lead 
to not using a medicinal product when actually beneficial or may otherwise consti-
tute risks to health and require communication.

Therefore, this book takes the view that any concern that people may have about 
medicines falls under the scope of medicinal product risk communication. For the 
purpose of the book and the ease of reading, concerns, whether or not related to 
potential or identified risks or scientific uncertainties, are included, unless clearly 
distinguished, in the term “risk”. As no medicine, even under the most optimised 
circumstances, comes without risks or concerns, communication is necessary. 
However, insufficient or poor communication can have negative health outcomes 
and thus become in itself a risk to patient and public health, and can even lead to 
crisis situations (see Sect. 1.2).

Communication
Communication in the general language may refer to the content, the tools, the pro-
cess, the underlying structures or the achievement of communication, and as a start-
ing point for this book should be thought of in this wide meaning. Communication 
scientists themselves find the term “communication” not easy to define, but agree 
that it is a process and recommend developing a specific model which maps and best 
describes the involved parties, underlying systems and specific processes for any 
given communication situation. These models describe the senders and receivers of 
messages as well as the message flows between them. Modelling helps to gain clar-
ity about the communication processes and underpins the scope and focus of com-
munication research projects (Littlejohn et al. 2016).

The content of communication is often referred to as messages or information. 
The latter is an equally difficult term to define. In usual language, information 
describes facts provided or learned about something or someone (Oxford Dictionary 
2017) and is related to knowledge and data (Merriam-Webster Dictionary 2017). It 
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has also been defined as a collection of words, numbers, dates, images, sounds, etc. 
put into context to give them meaning (BBC 2017). In the communication sciences, 
information is a concept independent from meaning. There, it refers to the quantifi-
cation of signals, or sensory input, that are perceived as new for making an uncer-
tain situation more certain and hence providing an answer and guiding a choice 
(Littlejohn et al. 2016). However as discussed in this chapter, not all information 
about medicines will provide more or complete certainty. This is due to the nature 
of their risks and the evidence at hand. Further, the complexity of medicinal product 
risk communication and the variability of the quality of information content and 
presentation as well as the phenomena of rumours and fake news make the percep-
tion of information from multiple sources for knowledge formation challenging for 
individuals. This chapter intends to mainly use the term “information” in relation to 
evidence or experiences, and the term “messages” as an umbrella term for different 
kinds of communication content, whether true or not.

When developing a model for communication about medicines, different levels 
of communication need to be considered (Littlejohn et al. 2016):

• Interpersonal level: Most important from the perspective of patients is the per-
sonal communication with their physician, the pharmacist and other healthcare 
professionals. More generally other one-to-one exchanges with close contacts, 
such as family members and friends, is usually essential for every individual. 
Interpersonal communication also happens between individual healthcare pro-
fessionals or health policy makers as colleagues.

• Intra-group/organisation level: Patients and cares may engage in communication 
within groups, like self-help groups, patient organisations and social media 
groups, and healthcare professionals may communicate within their healthcare 
teams or professional organisations, such as self-regulatory bodies or learned 
societies. Exchanges among medicinal product assessors and regulators in scien-
tific committees for making decisions on medicines can be seen as happening at 
intra-group level too.

• Inter-group/organisation level: Furthermore, there is communication about med-
icines between groups or organisations, such as between pharmaceutical compa-
nies, regulatory bodies and/or other bodies, like between a public body and a 
patient organisation.

• Mass level: Messages that are disseminated in the public domain or are accessi-
ble by everybody constitute communication at mass level. Debates about medi-
cines happen in the news and social media, research is published in the scientific 
media, and many organisations publish information for patients or healthcare 
professionals.

These four levels are proposed as an initial structure to consider when develop-
ing a communication model to underpin research into medicinal product risk com-
munication. In real life, levels may overlap or not be clearly distinguishable. For 
example, groups may constitute a formal organisation, like a registered learned 
society or patient organisation, but could also be more personal in character. Social 
media exchanges may only be accessible to a closed community, or be publicly 
available and then be classified as mass level communication. While articles in 
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scientific journals target a specialist community, they can be accessed by everybody. 
On the other hand, information that may be available in the public domain might 
only be known about and accessed by a very limited number of people. Hence, a 
communication model for a specific research project will have to describe who is 
involved and what precisely is happening at the relevant levels in the real-world 
situation of the studied communication event.

As already mentioned with reference to the social-ecological model (SEM), 
communication also occurs in different social spheres, i.e. the

• Private sphere;
• Community sphere; and
• Society sphere (see Sect. 1.1);

and a communicative interaction may occur in more than one spheres at the same 
time. For example, the communication between a patient and a healthcare profes-
sional at interpersonal level happens in the private sphere, but some of the informa-
tion will be shared within the healthcare setting as a community sphere, and further 
the interpersonal communication contributes to (and is influenced by) the given 
medical and general culture as well as the healthcare system and overall infrastruc-
ture of society as the wider spheres. Also, an interpersonal exchange between two 
medical opinion leaders can happen in the private sphere or the community sphere 
at a conference. Inter-organisation exchange may also ultimately become available 
for everybody through transparency provisions. This illustrates that levels and 
spheres of communication describe different dimensions of communication events, 
albeit related, in particular for public communication events. News media stories 
and debates in parliaments, for example, happen in the society sphere and at mass 
communication level.

A Note on Communicating Risks in the Context of Benefits of Medicines
While this book is dedicated to risk communication, it should not be forgotten that 
patients and healthcare professionals expect from communication about medicines 
to also cover their benefits and the benefit-risk trade-offs. Indeed, risks are assessed 
and communicated in the light of the expected benefits and the context of the risk- 
benefit balance. Where heightened perceptions of risk lead to not using a medicine 
in a patient for whom the benefit-risk expectations are positive, the patient may get 
deprived from an actually needed benefit. Therefore, studying the relationship 
between benefits and risks with regard to communication is part of medicinal prod-
uct risk communication research. However, practice and research of benefit com-
munication as such requires a different expertise. Information about benefits refers 
to another kind of evidence base and different study designs for generating the evi-
dence. It is also subject to different perceptions, and its communication has specific 
objectives and faces its own challenges. These relate to efficacy endpoints, effec-
tiveness in real life, non-responders and the relevance of benefit to individual 
patients. In the case of infections and vaccines the dynamics of disease spread, herd 
immunity and health at population level are additional complex items of benefit 
information. Further challenges lie in presenting benefit information in a way that 
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does not result in unrealistic expectations in those using medicines, or inappropriate 
overuse, or in unhealthy behaviours as a consequence of feeling protected from 
disease by the medicine. Benefit communication can hence be seen as a separate 
research field, yielding findings that should be brought together with the findings 
from medicinal product risk communication research, in order to ultimately improve 
information about medicines comprehensively.

Medicinal Product Risk Communication
To date there is no worldwide agreed definition, but for this book, medicinal product 
risk communication comprises the structures, processes and outcomes of informa-
tion exchanges about risks and any concerns people may have with medicines, 
about the measures to support safe use and minimise risks and about risk gover-
nance overall in private, community and society spheres.

A Typology of Medicinal Product Risk Communication
In order to clarify the range of communication events which may be subject to 
research into medicinal product risk communication, an overview of major com-
munication types with examples has been compiled from experience in the area of 
medicines information and regulation in Table 1.1. The communication types have 
been linked to the major senders of messages who engage in speaking, listening and 
discussing about medicines. Some types are formal and planned, e.g. the product 
information and campaigns to encourage the safe use of medicines, and as such 
these may be referred to as communication interventions. Regional specifics or 
legal differences may apply to the examples given in the table and have to be 
checked for a given research project. The overview also covers documents that are 
not actively communicated, or “pushed”, to audiences but are available on the inter-
net and may serve as a public information source, e.g. risk assessment reports from 
regulatory bodies. Pharmaceutical companies may be legally obliged to regularly 
access and act upon these assessment reports. In addition, such official assessment 
reports fulfil transparency obligations and accountability of public bodies towards 
citizens. The different communication types can be oral, written or make use of 
other tools, such as audio or video clips and digital tools, as well as be disseminated 
through multiple channels, such as personal interactions, conferences and news, 
social or scientific media. They may present the information in words, numbers and/
or pictures. The different communication types could be further related to the differ-
ent social spheres and communication levels (see Sect. 1.1). Other communication 
types may exist, but the typology in Table 1.1 already shows how omnipresent infor-
mation about medicines risks is and to how many different senders, contents and 
objectives of communication patients and healthcare professionals are exposed to. 
What this means for their risk perceptions and therapeutic choices is only one of 
many important research questions. How to disseminate certain safe use advice 
widely and consistently is another challenging question, as the Table makes obvious 
too. The important work in information sharing of patient organisations is included 
in the last row, not because it is least important, but to close the Table—like this 
chapter (see Sect. 1.4.1) and the series of chapters (see Chap. 16)—with the increas-
ingly active role patients take in communication processes and research.
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Table 1.1 Types of medicinal product risk communication events

Senders Communication event type
Patients, parents, carers, 
physicians, nurses, 
pharmacists, other healthcare 
professionals, family planning 
advisors, teratogenicity 
counsellors

Interaction between patient or carer and healthcare 
professional: e.g. healthcare professional’s oral instructions 
and explanations; information and questions from patient/
parents/carer; discussion between patient/parents/carer and 
healthcare professional/family planning advisor/teratogenicity 
counsellor; medication monitoring; pharmaceutical care; 
patient-tailored written/printed information supporting the 
instructions or decision-making

Patients, parents, carers, 
traditional healers, alternative 
or complementary health 
practitioners

Interaction between patient and healer or practitioner: e.g. 
traditional healer/alternative/complementary health 
practitioner not prescribing the medicinal product but giving 
information or an opinion about it

Patients, parents, carers, 
family members, friends, 
neighbours, community 
members

Interaction between patient and close contact or community 
face-to-face: e.g. patient/parents/carer receiving information, 
news or advice from family member/friend/neighbour/
community member face-to-face; patient parents/carer 
engaging in personal or face-to-face group discussion with 
close contacts

Patients, parents, carers, 
family members, friends, 
social media community 
members

Interaction among patients in the internet: e.g. patient/parents/
carer receiving or sharing information, news, advice from/with 
family member/friend/social media community member; 
patient parents/carer engaging in discussion with close 
contacts personally/a defined social media group/the wider 
social media audience/chatrooms; posting messages in words 
or pictures; following messages from close contacts/
celebrities/opinion leaders; information seeking via social 
media

Religious leaders, members of 
a religious community, 
ethicists, philosophers, 
followers of a philosophy, 
world view or belief

Expression of health-related opinions or beliefs by community 
or world view leaders: e.g. expression of concerns about 
medicinal products or on their safety or other impact 
originating from religious, philosophical or moral world views 
and health beliefs orally or in writing in various media

Physicians, dentists, nurses, 
pharmacists, pharmacy 
technicians, medical 
assistants, other healthcare 
professionals

Interaction among healthcare professionals: e.g. general or 
patient-related exchanges among healthcare professionals in 
ambulatory, hospital or other healthcare settings, nursing 
homes or regional pharmacovigilance centres; informal 
discussions on a medicinal product at interpersonal level, 
within healthcare settings, professional organisations, social 
media communities or at conferences

Healthcare professional 
organisations

Information about a medicinal product from a healthcare 
professional organisation: e.g. safety information in 
newsletters for members; statements/advice to the public for 
the safe use of a medicinal product; comments on public 
debates or official decisions about safety concerns and risks 
with a medicinal product; materials for continuing 
professional education; risk information for patients

Patients, parents, carers, 
family members, friends, 
healthcare professionals, 
scientists

Information seeking on websites: e.g. searches using web 
browsers, scientific literature databases, specific websites of 
organisations, news media outlets, scientific journals
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Table 1.1 (continued)

Senders Communication event type
Physicians, dentists, nurses, 
pharmacists, coroners, 
patients parents, carers, family 
members, friends, lawyers

Submission of a case report by the original reporter: e.g. 
submission of a suspected adverse reaction in a patient to the 
regional/national pharmacovigilance reporting system/
pharmaceutical company; submission of a medication error or 
patient incident to the regional/national patient safety 
reporting system

Academia, pharmaceutical 
companies, contract research 
organisation

Material for the conduct of a study: e.g. investigator’s 
brochure for physicians conducting clinical trials; informed 
consent forms for patients participating in clinical trials; risk 
information in protocols of clinical trials or post- authorisation 
safety studies submitted to ethical committees for approval

Regulatory bodies, 
pharmaceutical companies

Interaction between regulatory body and pharmaceutical 
company: e.g. requests from a regulatory body for data 
submission in relation to a safety concern, risk or risk 
minimisation; exchange in writing or at oral explanations; 
announcements of and responses to public hearing; responses 
to public consultations on guidelines and policies

Pharmaceutical companies Submission of data by a pharmaceutical company to a 
regulatory body: e.g. submission of case reports of suspected 
adverse reactions to the national pharmacovigilance reporting 
system; legally required submission of clinical trial data, 
pre-clinical toxicology data, post-authorisation safety study 
findings, risk management plans (RMPs) (European Medicines 
Agency (EMA), Heads of Medicines Agencies 2012–2019)/
risk evaluation and mitigation strategies (REMS) (United 
States Food and Drug Administration (US FDA) 2018b), 
periodic safety update reports (PSURs) (ICH Secretariat 
2013), signals of a new potentially causal association or new 
aspects between a medicinal product and an adverse event 
(CIOMS) 2010), urgent new safety information/emerging 
safety issue (European Medicines Agency (EMA), Heads of 
Medicines Agencies 2012–2019), data in support of changing 
the terms of marketing authorisation and product information, 
other data concerning potential risks under investigation to the 
regulatory body; submission of data to a public body as legally 
required or as responses to consultations

Regulatory bodies, 
pharmaceutical companies

Statutory product information (PI) (authorised by the 
regulatory body): e.g. summary of product characteristics/
label; package/patient information leaflet; labelling of 
container, blister or other packaging (Council for International 
Organizations of Medical Sciences (CIOMS) 1999; 2014); 
boxed warnings as part of the PI; audio and video clips of PI 

Pharmaceutical companies, 
regulatory bodies

Direct healthcare professional communication (DHPC): e.g. 
communication intervention by which important information 
is delivered directly to individual healthcare professionals to 
inform them of the need to take certain actions or adapt their 
practices in relation to a medicinal product (Council for 
International Organizations of Medical Sciences (CIOMS) 
2014), often as a printed letter delivered by postal service

(continued)
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Table 1.1 (continued)

Senders Communication event type
Pharmaceutical companies Material for additional risk minimisation measures (aRMM) 

(required and approved by the regulatory body): e.g. 
educational and training materials for patients/healthcare 
professionals; medication guides; counselling tools (e.g. 
patient card); materials for patients/healthcare professionals 
supporting restricted access programmes, controlled 
distribution systems or pregnancy prevention programmes; 
certificates allowing a certain healthcare professional to 
prescribe or dispense the medicinal product; registry 
enrolment forms; patient-provider agreements, information 
acknowledgement forms, patient monitoring forms, informed 
consent forms (Council for International Organizations of 
Medical Sciences (CIOMS) 2014)

Pharmaceutical companies, 
healthcare professionals

Interaction between company representative and healthcare 
professional for early post-marketing phase vigilance (EPPV) or 
all-case surveillance (ACS) (required by the regulatory body at 
the Ministry of Health, Labour and Welfare in Japan): for EPPV: 
information on appropriate use of a medicinal product in given 
healthcare setting through visit of medical representative 2 weeks 
prior to first use and follow-up visits and correspondence during 
first 6 months after product delivery to ensure the information has 
been understood by healthcare professionals and requesting 
appropriate use and reporting of adverse reactions (Ministry of 
Health, Labour and Welfare (MHLW) 2006); for ACS: 
information on prescribing a new medicinal product and 
collecting information on its use and outcomes in those healthcare 
settings allowed to prescribe the new medicinal product until a 
certain exposure and safety reassurance or adjustment of risk 
minimisation measures has been reached (Ministry of Health, 
Labour and Welfare (MHLW) 2009)

Pharmaceutical companies, 
healthcare professionals

Interaction between company representative and healthcare 
professional: e.g. visits of company representatives to 
physicians/pharmacies/hospitals for presenting a new 
medicinal product; information from healthcare professional 
on experience with medicinal product and suspected adverse 
reaction in a patient

Regulatory bodies, national 
pharmacovigilance centres

Information on the website of the regulatory body or national 
pharmacovigilance centre about the assessment and the 
authorisation process of a medicinal product: e.g. public 
assessment reports; marketing authorisation/licensing 
information; information about risk management plans (RMPs)/
risk evaluation and mitigation strategies (REMS); statutory 
product information; information on additional risk minimisation 
materials; overviews on signals/potential risks under 
investigation; agenda and minutes of regulatory meetings for risk 
assessment; announcements about new risks, reassurance on 
safety or safe use advice, product or batch suspensions or 
withdrawals; publication on the website of the regulatory body of 
direct healthcare professional communications (DHPCs) that 
have been disseminated by a pharmaceutical company as 
required by the regulatory body or disseminated by the regulatory 
body itself; summaries of any such information in language 
generally understandable to the public
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Table 1.1 (continued)

Senders Communication event type
Regulatory bodies, national 
pharmacovigilance centres, 
patient organisations, 
healthcare professional 
organisations, citizens

Interaction between regulatory body or national 
pharmacovigilance centres and patients, healthcare 
professionals and citizens: e.g. information motivating and 
providing for reporting of adverse reaction cases; 
announcement of and responses to public consultations on 
product-, policy- or guideline-related matters; submission of 
data to a public body as responses to specific questions posed 
to the public; announcements of and responses to public 
hearings; meetings of the regulatory body with patients/
healthcare professionals/members of the general public; 
individual responses to patients/healthcare professionals/
academic researchers/members of the general public; news 
bulletins about medicinal products; educative materials using 
multiple media targeted at children and adolescents

Regulatory bodies, national 
pharmacovigilance centres

Interaction between regulatory body or national 
pharmacovigilance centres and the media: e.g. media releases 
about new risks, reassurance on safety or safe use advice 
disseminated to media outlets and published on the website of 
the regulatory body;
social media messages with short warnings and safety 
messages; media conferences; individual responses to 
journalists on the phone or via e-mail

Regulatory bodies Regulatory guideline or policy for risk management and 
governance: e.g. guidelines on pharmacovigilance conduct 
and processes for the regulatory body and pharmaceutical 
companies, including those applicable in public health 
emergencies; code of conduct for employees and experts of 
the regulatory body; policy for the management of conflict of 
interests of employees and experts of the regulatory body; 
written procedures or quality manual for pharmacovigilance, 
product quality or safety incidents, crisis management and 
communication; policies for interactions with other public 
bodies (of same or other jurisdiction)/patient organisations/
healthcare professional organisations/academia/international 
organisations/public-private consortia; summaries of any such 
information in language generally understandable to the 
public

Regional and national public 
health bodies, World Health 
Organization, other 
international organisations

Official health information or announcement: e.g. health 
protection campaigns using multiple media and tools; 
vaccination recommendations; information and advice on 
diseases, treatment options, medicinal products, vaccination, 
contraception, teratogenicity for the general public and 
healthcare professionals on website or in print; 
announcements and advice on medicinal product use and 
reporting of adverse events in public health emergencies; 
educative materials using multiple media targeted at children 
and adolescents

(continued)
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Table 1.1 (continued)

Senders Communication event type
Health technology assessment 
bodies

Health technology assessment (HTA) report: e.g. assessment 
reports of benefit, effectiveness, benefit-risk trade-offs and 
cost-effectiveness of a treatment with a medicinal product

Reimbursement committees, 
health insurance bodies

Information on reimbursement policies for medicinal 
products: e.g. reimbursement guidelines

Healthcare professional 
organisations

Information about a medicinal product from a healthcare 
professional organisation: e.g. safety information in 
newsletters for members; statements/advice to the public for 
the safe use of a medicinal product; comments on public 
debates or official decisions about safety concerns and risks 
with a medicinal product; materials for continuing 
professional education; risk information for patients 

World Health Organization, 
other international 
organisations, donors, 
non-governmental 
organisations

Recommendation for medicinal products used in a global 
development initiative: e.g. WHO Model List of Essential 
Medicines; manuals for healthcare workers on medicinal 
products used in low resource settings; information for 
medicinal product procurement and supply chain managers; 
information or protocols for safe use of medicinal products in 
public health programmes; information about reporting of 
adverse reactions occurring in public health programmes

Governments, ministries of 
health

Legislation and official policies: e.g. legislation; policies; 
announcements of public consultations on legislative 
initiatives

Politicians, parliaments, 
governments, political parties, 
patient organisations, 
healthcare professional 
organisations, associations of 
pharmaceutical companies, 
health insurance bodies, civil 
society associations, activist 
groups, citizens

Debate within and with political institutions: e.g. parliament 
enquiries and hearings; opinions, comments or proposals of 
individual politicians/political parties debated within political 
institutions or public forums; responses from stakeholders to 
public consultations on legislation or health or risk governance 
policies; petitions, enquiries and signature collections for 
initiatives in the political or public domain; citizen petitions to 
parliament

Regulatory bodies, national or 
regional pharmacovigilance 
centres, poison centres, public 
health bodies, health 
technology assessment bodies, 
monitoring sites and centres 
for illicit drug use, 
parliaments, governments, 
ministries of health, official 
auditors, ombudsman, World 
Health Organization, other 
international organisations

Interaction between public bodies: e.g. interaction between 
public bodies at inter-organisation level about a medicinal 
product risk, safe use advice or risk governance policies and 
procedures; interaction regarding official recommendations 
for immunisation or other public health measures

Pharmacopoeia commissions Pharmacopoeia: e.g. risk characterisation of active substances 
and warnings in monographs of pharmacopoeias

Healthcare settings Formulary: e.g. healthcare setting-specific list of medicinal 
products and agreed safe use advice, taking into account risks 
and need for risk management for selection of the medicinal 
products for the list
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Table 1.1 (continued)

Senders Communication event type
Healthcare professional 
organisations, health 
technology assessment bodies, 
World Health Organization

Treatment guidance: e.g. clinical/treatment guidelines; advice 
on prescribing medicinal products appropriately; advice on 
using medicinal products in at-risk populations; decision aids 
for selecting the appropriate medicinal product given certain 
patient characteristics; classification in first, second and last 
line medication; advice for monitoring signs of adverse 
reactions in patients or the implementation of other risk 
minimisation measures tailored for different healthcare settings

Healthcare professional 
organisations

Material for quality management of healthcare: e.g. training 
for continued accreditation/practice license; quality of care 
management groups among practicing healthcare 
professionals; academic detailing (Soumerai and Avron 1990)

Health information 
technology providers

Medicinal product compendium and prescribing or dispensing 
software: e.g. risk information for physicians/pharmacists 
supporting the safe prescribing/dispensing of medicinal 
products and implementing risk minimisation measures in 
printed, downloaded or online compendia; information and 
pop-up alerts in prescribing/dispensing software

School teachers, school book 
editors, public health bodies

Teaching in schools: e.g. information about medicinal products 
and their safe use in school books and other teaching materials; 
opinions of teachers about medicinal products and risks

University lecturers, teachers 
in vocational schools or 
technical colleges

Teaching of healthcare professional students or trainees: 
materials used at technical colleges, universities and 
vocational schools for students/trainees in healthcare 
professions; opinions of lecturers/teachers about medicinal 
products and risks

Pharmaceutical companies Advertisement: e.g. adverts in print news media, magazines, 
radio, television, posters, scientific journals, healthcare 
professional newsletters, websites or digital push media

Courts Publication of court case judgement: e.g. published 
judgements in relation to harm with a medicinal product; 
summaries thereof for the media

Journalists, health journalists, 
popular science writers, 
scientists, healthcare 
professionals, bloggers, 
readers

News in the general media or reader’s comment: e.g. articles 
about new information, current debates or interviews with 
affected persons/experts in print, online newspapers or 
magazines; news broadcasted by radio or television; articles in 
internet media outlets; news messages disseminated via social 
media; news feeds; printed or online comments on articles 
from readers; messages and debates in social media

Scientists, healthcare 
professionals, public health 
bodies, regulatory bodies, 
national pharmacovigilance 
centres, health technology 
assessment bodies

Scientific publication: e.g. articles in scientific journals, oral 
presentations, posters and panel discussions at scientific 
conferences; pharmacological textbooks

Scientists, healthcare 
professionals, popular science 
writers, health journalists, 
journalists

Popular health book or magazine article: e.g. popular science 
books; medical books for patients; articles in popular science/
health/ pharmacy magazines/internet media outlets written for 
the general public; infographics; booklets/articles/comics for 
children and adolescents

(continued)
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1.2  Challenges and Outcomes of Communicating About 
Risks with Medicines in Real Life

The relevance of a wider and deeper scope of communication research in relation to 
medicines and risks becomes obvious when reviewing cases of communication 
challenges and their outcomes with medicines in real life. A number of cases are 
described in this and other chapters for highlighting important aspects and deriving 
an overview of communication outcome types.

1.2.1  Considering Past Challenges and the Development 
of Medicinal Product Risk Communication 
as a Scientific Dedication

Three cases have been pivotal to the development of medicinal product risk com-
munication as a scientific dedication, namely the “VTE pill scare”, the “Vioxx 
story” and the thalidomide re-authorisation. An excursion further back in time 
reminds us of what is referred to as the thalidomide disaster and summarises the 
establishment of pharmacovigilance for preventing harm with medicines.

The “VTE Pill Scare” of 1995
The most remembered communication crisis with medicines was the “VTE pill 
scare” of 1995 in the United Kingdom (UK), which concerned combined hormonal 
contraceptives (CHCs) containing an oestrogen and a progestogen. This crisis began 
with a study from the World Health Organization (WHO) and two further studies, 

Table 1.1 (continued)

Senders Communication event type
Film makers, scientists, 
healthcare professionals, 
popular science writers, health 
journalists, journalists, 
patients

Non-fiction or semi-documentary movie or video: e.g. popular 
science or medical documentaries for television or internet 
about diseases, treatment options or patient experiences; 
educational video comics and games; real life based movies or 
documentaries of patients with certain diseases and their 
medication

Fiction writers Fiction: e.g. novels, youth novels, hospital romance stories, 
movies, television series featuring patients and their 
medicines, reflecting on the effects of medicinal products or 
involving misuse or criminal use of medicinal products; 
entertainment education making use of movies, videos, 
comics

Artists, patients Art work: e.g. paintings, installations, choreographies from or 
about patients and their medicines

Patient and consumer 
organisations, self-help 
groups, parent organisations, 
carer organisations, civil 
society associations, activist 
groups

Information from patient organisation: e.g. information on 
medicinal products for members and wider public or 
discussions of the organisation’s community on websites, in 
writing, in newsletters, at meetings, conferences or via social 
media; articles in news media or magazines; surveys and 
contributions to research projects relating to risks with 
medicinal products and communication about medicines
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all finding evidence of increased risks for blood clotting, or venous thromboembo-
lism (VTE), for CHCs with certain progestogen compounds compared to other 
CHCs. Although the risk in absolute numbers was very small, there were plenty of 
news media reports and the regulatory authority had difficulties in effectively con-
veying reassuring messages. While the authority provided estimates of absolute and 
relative risks, the risk expression in relative terms as “doubled” spread more widely 
in the news. It has become collective memory that in consequence women got con-
cerned and stopped their CHC, resulting in unwanted pregnancies and pregnancy 
terminations (Waller and Harrison-Woolrych 2017). Chapter   revisits the case in 
more detail and discusses the strength of evidence for considering this a public scare.

Realisation of the Importance of Risk Communication in the 1990s
The most important lesson learnt from these communication events was that poor 
communication of safety warnings can result in serious harm, and this may not only 
be physical, but also impact on the emotions and relationships of those affected.

It was also learnt that medicines risk communication needs to be fostered as a 
special skill, applying appropriate tools and best practices. It was recognised that 
the expression as relative risk can be misleading and that risk must be expressed 
carefully in a way that the actual risk and its perception match. It also became clear 
that whoever leads the public debate in the news media influences individual deci-
sions (Waller and Harrison-Woolrych 2017). Therefore, an international meeting in 
collaboration with the WHO was convened in 1997 and resulted in the Erice 
Declaration, agreed by participants from 34 countries as the first global statement of 
principles for information, communication and education in relation to medicines 
(Erice Declaration 1997). These are still fundamental today and were complemented 
with follow-up statements in 2009 (Velo 2010), 2017 (Erice 2017) and 2019.

Whilst those responsible for safety of medicines had become sensitive for the 
importance and challenges of communication, further communication crises with 
medicines were, unfortunately, not prevented, as the case presented next shows.

The “Vioxx Story” of 2004
In 2004, one of the biggest product withdrawals in pharmaceutical history hap-
pened. The then popular new painkiller and non-steroidal anti-inflammatory sub-
stance rofecoxib, marketed globally as Vioxx®, was withdrawn from the market 
because of cardiovascular risks, deadly in some patients. As the pharmaceutical 
company withdrew the product abruptly, regulators in many countries of the world 
were challenged to react quickly with public statements, while the withdrawal hit 
the news media headlines and left patients and healthcare professionals anxious. 
Chap. 3 on COX-2 inhibitors discusses the Vioxx withdrawal in more detail.

Realisation of the Need of Communication for Proactive Risk Management 
and Trust-Building in the 2000s
Evidence of an increased risk of myocardial infarction with rofecoxib had been 
available before for some time, but these data had not been properly interpreted and 
communicated until data accumulating over time provided more clarity. Regulators 
were criticised for not having acted earlier, and the reputation of the pharmaceutical 
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industry was damaged (Raine et al. 2011). Although international initiatives intro-
ducing risk management planning into safety regulation of medicines had already 
started (Tsintis and La Mache 2004), the “Vioxx story” pushed further into this 
direction of proactivity in data collection and risk minimisation as a new paradigm 
of pharmacovigilance (Raine et  al. 2011). Interventions intended to prevent or 
reduce the occurrence of adverse reactions associated with the exposure to a medi-
cine, or to reduce their severity or impact on the patient should adverse reactions 
occur were called, in the EU, risk minimisation measures (RMM) (European 
Medicines Agency (EMA), Heads of Medicines Agencies 2017), or, with a similar 
definition in the US, risk evaluation and mitigation strategies (REMS) (United 
States Food and Drug Administration (US FDA) 2018b). Activities may consist of 
routine risk minimisation measures (i.e. the summary of product characteristics, the 
package leaflet, the labelling of the packaging, the pack size, the legal status of the 
product and its formulation) or additional risk minimisation measures, such as edu-
cational materials and controlled access. Communication is always key to such 
measures and their implementation in healthcare.

The “Vioxx story” also caught the attention of social scientists and got them 
interested in medicinal product risk communication. Proposals arose for re-building 
public trust based on a continuous exchange and evaluation of accumulating data 
between manufactures, regulators, academic researches, patient groups, healthcare 
professionals and the general public (Löfstedt 2007).

The Thalidomide Re-Authorisation in the 2000s
In the EU, risk management planning found a first major application in the market-
ing authorisation for the active substance thalidomide in 2008. To understand the 
significance of this regulatory decision for risk communication, one needs to look 
further back in time:

• The thalidomide disaster of 1961:
Thalidomide was developed and first marketed in Germany in 1956 as 

Contergan®, then used as a sleeping pill and thought to also ease morning sick-
ness and vomiting in pregnant women. Unfortunately, thalidomide turned out to 
be a very potent teratogenic, i.e. a substance that harms the unborn child when a 
pregnant woman takes the medicine. By 1961, 10,000 babies were affected 
worldwide, tragically famous for born with deformed, incomplete or missing 
arms or legs. Only 5,000 children survived childhood. The product was with-
drawn from the market on 2 December 1961 (Brynner and Stephens 2001). With 
the medical knowledge we have today, one might wonder how this could happen. 
At the time however, the medical teaching was that the placenta protects the 
unborn baby from toxic substances, ignoring previous findings of teratogenicity 
of viruses and alcohol (Daly 1998).

• Establishment of pharmacovigilance and regulatory standards in 1968:
In response to what was called the thalidomide disaster, the WHO established 

in 1968 the Programme for International Drug Monitoring for the worldwide col-
lection of suspected adverse reaction cases from member countries and early 
detection of signals of potential new risks (Venulet and Helling-Borda 2010). 
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This marks the establishment of systematic safety surveillance of medicines, or 
pharmacovigilance. Furthermore, strong national regulation of medicines with 
clinical trials for testing efficacy and safety prior to marketing authorisation, con-
tinuous pharmacovigilance of authorised medicines used in healthcare and a pre-
cautionary approach to using medicines in pregnancy became the standard to 
strive for (Waller and Harrison-Woolrych 2017). The judgements of the thalido-
mide court cases formed the legal foundation for responsibilities and liability and 
clarified ethical aspects. These principles are still valid today for how to deal cor-
rectly with safety concerns, unfolding evidence and risk communication, as dis-
cussed in Chap. 15 on legal frameworks. Pharmacovigilance is now defined as the 
science and activities relating to the detection, assessment, understanding and 
prevention of adverse effects or any other medicine-related problems (World 
Health Organization (WHO) 2002). While pharmacovigilance is well established 
in high-income countries with strong regulatory systems, in many countries of the 
world regulation and pharmacovigilance are still absent, weak or developing. 
Global efforts are made to overcome these shortcomings in patient and public 
health protection (Olsson et al. 2015).

Forty years after the thalidomide disaster, this substance had an unexpected 
comeback, as research demonstrated beneficial properties for some serious medical 
conditions, including the treatment of multiple myeloma, a specific kind of cancer. 
In the 2000s new marketing authorisations for thalidomide were issued.

Emergence of Communication for Societal Deliberation
However, the trauma and taboo of the thalidomide disaster had to be overcome before 
the re-authorisation. Surviving thalidomide victims had become adults, managing 
severe challenges every day of their lives and confronted with new suffering due to 
joint inflammation from the overuse of arms, legs and spine to compensate for miss-
ing limbs. Their “Never again!” stood against the “Give us a chance!” of those with 
hopes to be cured from cancer. Communication efforts were therefore vital to install 
a dialogue between thalidomide victims and cancer patients, so that regulatory bod-
ies could act accountably based on the consensus of the affected populations.

From a risk governance perspective, such a situation is called ambiguity. 
Ambiguity arises when differences exist in the values of individuals or stakeholders 
in relation to a risk-related event. Resolving ambiguities requires a deliberation pro-
cess, i.e. participatory involvement of stakeholders. This aims at openly discussing 
competing values and arguments and resolving conflicts through finding overarch-
ing common values and solutions that do not compromise the different expectations 
of stakeholders (Renn 2015).

For the EU, the European Medicines Agency (EMA) convened, on 30 May 2007, 
a meeting of representatives of thalidomide victim organisations and multiple 
myeloma patient organisations to comment on the proposed risk management plan 
(RMP). The meeting was successful in achieving mutual understanding and accep-
tance of a strict pregnancy prevention programme (PPP) and enabled the re- 
authorisation of thalidomide throughout the EU in 2008. Although the EMA had 
worked before with patient organisations regarding other medicinal products, such 
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a multi-stakeholder meeting for deliberation was new for the EMA at the time. 
Nowadays the EMA solicits and considers input from patient and healthcare profes-
sional representatives more systematically.

The EU RMP for thalidomide is a legal requirement and includes a contraindica-
tion during pregnancy, effective contraception for female and male patients, distri-
bution control with pregnancy testing, advice against breast-feeding, return of 
unused capsules to the pharmacy, restrictions to blood donation as well as patient 
counselling and a confirmation by the patient of understanding the risk and condi-
tions of use. This is supported by educational materials for healthcare professionals 
(European Medicines Agency (EMA) 2008). A similar approach has been taken in 
the US with a risk evaluation and mitigation strategy (REMS), which likewise 
includes information materials and agreement forms for healthcare professionals 
and patients (United States Food and Drug Administration (US FDA) 2017a).

1.2.2  Current Challenges and a Typology of Medicinal Product 
Risk Communication Outcomes

The communication challenges discussed above (see Sect. 1.2.1) are not entirely 
historical:

• Thalidomide is now authorised in many countries, not only against multiple 
myeloma, but also against complications of leprosy, an infectious disease that is 
still highly endemic in some pockets of the world (World Health Organization 
(WHO) 2017a). However, complete pregnancy prevention during thalidomide 
exposure is difficult to achieve globally; e.g. in Brazil, millions of thalidomide 
tablets are distributed each year and birth defects have been reported. Poor health 
education and the common sharing of medicines in low resource settings lead to 
exposure of pregnant women. To prevent this, the WHO considers better medi-
cines regulation and continuous communication key factors (World Health 
Organization (WHO) 2014).

• Differential VTE risks between CHCs were subject to new assessments by the 
regulators in the EU in 2001 and 2013 (European Medicines Agency (EMA) 
2013). In 2018, the WHO and the US supported an updated systematic review 
and meta-analysis of the evidence (Dragoman et al. 2018). New research on 
drospirenone as a newer progestogen was published in 2017 (Larivée et  al. 
2017a, b). Other research from a couple of European countries and Japan in 
2017 focused on identifying women at risk for VTE and improving prescrib-
ing (Dulicek et al. 2018; Hugon-Rodin et al. 2017a, b; Kobayashi et al. 2017; 
McDaid et al. 2017). The American Society for Reproductive Medicines pub-
lished a new clinical guideline on CHCs and the risk of VTE, likewise in 2017 
(Practice Committee of the American Society for Reproductive Medicine 2017).

Overall, adverse reactions to medicines are a major cause of hospital admission 
and contribute to substantial morbidity in patients and pressure on healthcare sys-
tems. A number of studies quantify this, and for the global scope of this book the 
following study comparing high- and low-income countries is of particular interest: 

P. Bahri



29

The prevalence of adverse reaction-related hospitalisation and mortality was found 
similar in the developed (6.3%, of which fatal: 1.7% (median)) and developing 
(5.5%, of which fatal: 1.8% (median)) worlds. Also, the main medication classes 
implicated were largely the same, in particular antithrombotics, non-steroidal anti- 
inflammatory drugs (NSAIDs) in combination with cardiovascular medicines, anti-
diabetics, antineoplastics, immunosuppressants and anti-infectives. The latter were 
more commonly concerned in developing countries, given their higher rates for 
infections. Most adverse reaction-related hospitalisations were preventable (72% 
(median) in developed countries, 60% (median) in developing countries) (Angamo 
et al. 2016). This indicates the need and opportunity for communication and other 
measures to improve the use of medicines and reduce risks.

Hence, current challenges in medicinal product risk communication are plenti-
ful. Some medicines that have hit the news headlines or are of global relevance have 
been selected here with the aim to exemplify further aspects and types of immediate 
and far-reaching outcomes of communication on risks with medicines. The selected 
examples are isotretinoin, vaccines, anti-infectives, antidepressants and opioids. 
Although experiences in the EU have been the starting point, the global scope of the 
book has been taken into account. Some of the cases are studied in more detail in 
part II of the book, as indicated by cross-references.

Isotretinoin
Isotretinoin is another highly potent teratogenic substance requiring a pregnancy 
prevention programme (PPP). While the multiple myeloma patients using thalido-
mide are usually older, isotretinoin is used by a younger population of highly fertile 
age. It is effective against otherwise untreatable acne, a skin condition that may 
severely impact on appearance and self-esteem. There are ongoing concerns world-
wide that the PPPs for isotretinoin are not entirely successful, and this is an example 
for the need of audience analyses. An in-depth understanding of how to reach and 
motivate young women using their preferred new communication technologies is 
required. However, getting in contact with patients for exploring why communica-
tion has not worked and what needs to be improved can be difficult, in particular if 
a woman has experienced an unplanned pregnancy (Sundseth H, President of the 
European Institute of Women’s Health. Personal communication with the author. 5 
September 2017).

Teratogenicity is not the only issue to be communicated for isotretinoin. Sadly, 
cases of suicide have been reported in patients using this medicine. This is an exam-
ple for communication in situations of scientific uncertainty. While the evidence for 
a causal relationship between isotretinoin and suicidal behaviour to date is incon-
clusive, precautionary warnings are in place in the package leaflet. But these do not, 
and of course cannot, address the human dimension of the issue, which pose a chal-
lenge to those in personal contact with parents of a young person who has died by 
suicide. The suicide cases have become subject to debate in the media and some 
parliaments, a yet different type of communication in the public domain. This illus-
trates that in real life scientific, personal and political questions may not be sepa-
rate, and research on communication should illuminate interactions and their 
implications for communication strategies. Chap. 4 expands on the case of 
isotretinoin.
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Vaccines
Vaccines are an even more prominent example of the interface between the per-
sonal, the communal and the political. For the last 200 years vaccines have been, 
besides sanitation, the most successful health intervention—the worldwide eradica-
tion of the monstrous smallpox disease in 1979 is a special achievement to remem-
ber. Thanks to the high general acceptance of vaccines, immunisation has drastically 
reduced many serious, often fatal infectious diseases and saves millions of lives 
worldwide every year (Andre et  al. 2008). As with any new technology though, 
there has always been scepticism and refusal by some individuals or groups 
(Schwartz 2012). This phenomenon of refusing or delaying vaccination is nowadays 
referred to as vaccine hesitancy (MacDonald and SAGE Working Group of Vaccine 
Hesitancy 2015). The dynamics of vaccine hesitancy over the last 20 years have 
been allocated to a number of reasons, such as the success of vaccines that makes it 
difficult to recognise the severity of the prevented diseases and the benefit from vac-
cination, the accelerated introduction of additional vaccines into public health pro-
grammes, high-profile global immunisation initiatives, and—most relevant to note 
for this book—“tectonic shifts in the production and consumption of information” 
due to the worldwide use of the internet and social media (Hickler 2015). Among 
the many reasons people give for their vaccine hesitancy, concerns about vaccine 
safety are one of the drivers (Jarret et al. 2015).

Communicating about safety and risks of vaccines is therefore very important for 
supporting informed choices and safe use, and the range of themes to address 
through communication may be wide. For example, a global online news media 
monitoring study for human papillomavirus (HPV) vaccines revealed that themes of 
interest to the public range from safety and validity of data analysis to broader ques-
tions about the integrity of risk governance, e.g. where data originate from, how 
safety systems are organised and overseen, and how biased decision-making is pre-
vented (Bahri et al. 2017). Due to the importance of vaccines for health protection, 
considerable research into medicinal product risk communication concerns vac-
cines and underpins communication guidance (Council for International 
Organizations of Medical Sciences (CIOMS) 2018). Different vaccines are seen 
differently by the public and yield specific communication requirements (Karafillakis 
et al. 2017). Many examples could therefore be discussed in this book; the case of 
MMR vaccines has been selected for this chapter, while H1N1 pandemic influenza 
vaccines (European Medicines Agency (EMA) 2011) are discussed in Chap. 5.

Measles, Mumps and Rubella Vaccines
The “MMR story” illustrates prominently how untrue information can lead to neg-
ative health outcomes. While it goes back to past events, it is very much a current 
issue. In 1998, major news media reported about the then hypothesised causal link 
of autism with combination vaccines against measles, mumps and rubella (MMR). 
This had emerged from a UK study published in a scientific journal. The hypoth-
esis was accompanied in the news by inaccurate information on the target diseases 
and their prevention, while omitting other research findings not supporting the 
hypothesis (Goldacre 2009). It was difficult for public bodies to get balancing 
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messages through, and the public debate in the media became politically fuelled by 
the privacy of the UK prime minister over the vaccination status of his son. The 
consequence was rapid erosion of parents’ and healthcare professionals’ trust in 
the safety of MMR vaccines, and the vaccine coverage in the UK fell to a national 
average of <80% (Salisbury and Council for International Organizations of Medical 
Sciences (CIOMS) 2018). Vaccination rates decreased in a number of other coun-
tries around the globe too (Speers and Lewis 2004). In 2010, the research was 
retracted by the journal due to several elements being incorrect and some claims 
regarding the study conduct proven to be false (Lancet (eds) 2010), but the harmful 
impact has been irreversible. While the MMR vaccination rate in England has 
recovered to above 90% (National Health Service (NHS) 2016–2017) thanks to 
investigational journalism and communication combined with trust-building initia-
tives of the government (Salisbury and Council for International Organizations of 
Medical Sciences (CIOMS) 2018), the untrue information stays present in the 
internet and mind of many people until today (Venkatraman et al. 2015). Hence 
some parents do not bring their children for vaccination, and measles outbreaks 
with fatal cases in those not or incompletely vaccinated continue to emerge in vari-
ous countries (European Centre for Disease Prevention and Control (ECDC) 2017; 
United States Centers of Disease Control (US CDC) 2019). Among these victims 
are children who could have been vaccinated as well as those who cannot be vac-
cinated for medical reasons and need to rely on what is called “herd immunity”, i.e. 
on others being vaccinated and not infecting them. This is an example for how 
individual decisions may affect others. Several reviews have concluded against a 
causal association between the vaccine and autism (United States Centers of 
Disease Control (US CDC) 2019; Demicheli et al. 2012; World Health Organization 
(WHO) 2017b). Today, 15 deaths an hour due to measles still occur worldwide, but 
the good news is that vaccination resulted in a 79% global drop in measles deaths 
worldwide between 2000 and 2015 (World Health Organization (WHO) 2017c).

The “MMR story” has provoked a lot of considerations by those engaged in pub-
lic health and led journalists to self-critically reflect upon their responsibilities and 
the need to carefully check, judge and present the strength of all available evidence. 
It has also led to calls upon scientists to speak up more in the public domain (Speers 
and Lewis 2004; Illman 2013). A paediatrician and father of an autistic child has 
recently done so in his book “Vaccines Did Not Cause Rachel’s Autism” 
(Hotez 2018).

Anti-infectives
Given the high global burden of disease due to infections (GBD 2016 Disease and 
Injury Incidence and Prevalence Collaborators 2017), not only vaccines but also 
anti-infectives are an important class of medicines. Anti-infectives can cure or even 
prevent infections, and like vaccines save lives every day. Their inappropriate use 
though can make an anti-infective ineffective against the infectious agent. This so-
called antimicrobial resistance (AMR) has become a major global health threat. 
480,000  people are affected by multi-drug resistant tuberculosis each year, and 
AMR has also started to complicate the fights against HIV and malaria. AMR 
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concerns an ever-increasing range of infections and is present in every country 
(World Health Organization (WHO) 2016b). Regional and national plans have been 
developed to address AMR, as well as the WHO Global Action Plan, which includes 
communication, training and education as one of its five objectives (World Health 
Organization (WHO) 2015).

Medicinal product risk communication can support these plans through mes-
sages about AMR risks and correct indication, dosing and management of adverse 
reactions of anti-infectives. In particular, communication should prevent patients 
who suspect experiencing an adverse reaction or have another concern from stop-
ping anti-infectives prematurely without medical advice (as this may—not neces-
sarily though—promote AMR). Exploring, together with the patient, risk factors for 
adverse reactions prior to prescribing can help selecting the most appropriate anti-
infective and prevent stopping. Advice on preventing lack of efficacy can also be an 
anti-AMR measure, as illustrated by rilpivirine. This anti-HIV medicine must be 
taken with food for achieving plasma levels that are high enough for therapeutic 
effects and AMR prevention. The regulatory authorities in the EU monitored the 
implementation of this instruction in the product information through requiring a 
study to measure physicians’ awareness and adherence to informing the patients 
accordingly (Grainger D, Lead Investigator 2017).

Antidepressants
Next to infectious diseases, a considerable proportion of the global burden of dis-
ease falls to mental and substance abuse disorders. These are the largest contributors 
to disability in young people (GBD 2016 Disease and Injury Incidence and 
Prevalence Collaborators 2017). Promoting mental health and tackling substance 
abuse have therefore become integral to the United Nations Sustainable Development 
Agenda. With psychosocial care and medication most patients could be treated and 
lead normal lives again, even in resource-limited countries (World Health 
Organization (WHO) 2017d).

One mental disorder of major relevance is depression. More than 300 million 
people worldwide suffer from depression, making it a leading cause of disability in 
all age groups. Suicide is the second most common cause of death in 15- to 19-years 
old girls (World Health Organization (WHO) 2017e). Antidepressant medicines 
have been used in adolescents and young adults, either with a marketing authorisa-
tion specifically for this age group or as off-label use. In 2004, clinical trials showed 
however an increase of suicidal thoughts and behaviours in adolescents using anti-
depressants (4% versus 2% with placebo). As a consequence, the US Food Drug 
Administration (US FDA) required, and kept up-to-date since, a boxed warning in 
the labels of antidepressants (United States Food and Drug Administration (US 
FDA) 2018c). Similar warnings were introduced in the EU for specific types of 
antidepressants, i.e. selective serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors (SNRIs) (European Medicines Agency (EMA) 
2005), as well as in Australia, where they soon led to intended changes in use (Dean 
et al. 2007).

The warning was however immediately controversial among healthcare profes-
sionals, as they feared that young people with mental disorders would in future go 
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untreated. This exemplifies the challenging task of risk communication to advise on 
risks and at the same time not to discourage treatment in the case of medical need. 
Ten years later, in 2014, it was claimed in the US that the warning has done more 
harm than good, given downward trends in diagnosing depression and prescribing 
antidepressants for young people and upward trends in self-poisoning with psycho-
tropic substances (interpreted as a proxy for suicidal attempt). Even prescribing in 
adults had declined and been attributed to the warning as a so-called spill-over 
effect. It was suggested that the news media debate over the warning had provoked 
patients to not report signs of depression or to reject treatment (Friedman 2014). 
Similar unintended effects were seen in Canada (Katz et al. 2008). An opposing 
view claimed inaccuracies and illogical interpretation of the available US data and 
the possible influence of changes in advertising on prescribing trends, concluding 
that the warning did not have negative impacts (Stone 2014). A researcher of one of 
the studies finding reductions in antidepressant prescribing and simultaneous “small 
but meaningful” increases in suicide attempts (Lu et al. 2014) explained in the news 
media: “This is an extraordinarily difficult public health problem, and if we don’t 
get it right, it can backfire in serious ways…. These drugs can save lives. The media 
concentrated more on the relatively small risk than on the significant upside” 
(Soumerai 2014). In any case, the most important goal lies in detecting and treating 
emerging suicidal ideas and behaviours in any patient as early as possible 
(Friedman 2014).

Opioids
Substance abuse is a medical condition classified as a mental disorder too. Currently, 
opioid dependency with overdoses and deaths is seen in North America to an extent 
that it is now called the opioid epidemic. Opioids include illicit substances as well 
as prescription medicines, such as morphine, oxycodone, hydrocodone, fentanyl, 
tramadol, codeine and methadone. Originally most of these medicines were 
restricted, for use only against pain of advanced cancer or major surgery. For the last 
20 years however, they have increasingly been prescribed for chronic non-cancer 
pain, such as backache, headaches and fibromyalgia. Between 1999 and 2015, more 
than 183,000 persons died from overdoses in the US, and in Canada 2,000 persons 
died from opioids in 2015 alone. Some analyses suggest that a similar trend of pre-
scription overdoses is under way in Europe. There were 208 tramadol overdose 
deaths in the UK in 2015 (Anderson 2017). Latest data show problematic continu-
ing increase of opioid use in the US, Canada, UK, Sweden, Norway and Ireland 
(Organisation for Economic Co-operation and Development (OECD) 2019). For 
Europe overall, the use of prescribed opioids is increasing, but at a much slower rate 
than in the US, and fatal incidents have so far been rare. The risk of an opioid epi-
demic in Europe is considered low at present but vigilance and prevention are 
needed (van Amsterdam and van den Brink 2015). The US opioid epidemic is seen 
as a warning for Europe, and also for Australia (Douglas and Holpuch 2017).

In North America multiple measures have been taken that healthcare profession-
als reduce opioid use and discuss risks of addiction with patients prior to prescribing 
(Anderson 2017). Also, media coverage raises wide public awareness of this health 
issue that has evolved into a political issue in the US (Blendon and Benson 2018; 
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Lancet (eds) 2017; McGreal 2017; Mass 2017). Although communication is only 
one measure among others, over 80% of the US population believe that public edu-
cation programmes could be somewhat (40%) to very (44%) effective in remedying 
the problem (Blendon and Benson 2018). As part of the “Turn The Tide Rx” cam-
paign, the US government sent letters and a pocket card with treatment guidance to 
healthcare professionals and provided further educational resources and platforms 
for exchange of experience between healthcare professionals (Murthy 2016). 
Measuring the effectiveness of this risk communication will be an important area of 
research.

In contrast to the situation in North America and other high-income countries, 
around 80% of patients worldwide have no access to adequate pain management, 
mainly because of strict narcotic policies or high prices. Access to pain management 
is however a fundamental patient right, as inadequate management of pain has seri-
ous physical, mental and societal implications (Lancet (eds) 2017).

A Typology of Medicinal Product Risk Communication Outcomes
Communicating about risks with medicines may result in intended or unintended, 
positive or negative and predictable or unpredictable outcomes. Outcomes manifest 
in full or partial achievements, increases, decreases, or other changes as well as in 
unchanged or newly emerging phenomena.

An intended outcome usually relates to a pre-defined communication objective 
in terms of what to achieve or to prevent happening. Unintended outcomes can be 
negative, for example if patients inappropriately stop a treatment out of concern 
raised by new information without consulting their healthcare professional, or posi-
tive, when, for example, advice for patients to carefully check dosing for a particu-
lar medicine creates a general awareness to always check the package leaflet for any 
new medicine one may use (i.e. a positive spill-over effect). An outcome of incom-
plete, not-understandable or otherwise ineffective communication that leaves gaps 
in what people want or need to know may be a so-called information vacuum in the 
public domain. This can result in subsequent outcomes, like rumours, misinforma-
tion and mistrust (Pang 2013).

Currently, plenty of different categorisations for outcomes are used in research. 
This constitutes a major obstacle for evidence consolidation and systematic reviews 
(see Sect. 1.3.1). Therefore, a typology of outcomes is proposed here to support 
formulating research objectives (see Sect. 1.3.2) and systematising findings. This 
may serve as a starting point for the multidisciplinary research community to agree 
upon common outcome categories and measurements for comparisons of findings 
over time, or between places, medicinal products, safety concerns, communication 
types or audiences. The typology in Table 1.2 has been created by deriving possible 
outcomes of medicinal product risk communication from the above case examples 
of communication challenges and grouping them into ten categories. This has been 
complemented by adding further outcomes studied in the research presented in 
Table 1.3 (see Sect. 1.3.1).

The ten categories of communication outcome types are presented in an order 
aligned along an idealised pathway of information flow and impact; e.g. receipt of 
safe use advice—increase in knowledge—motivation and intent to change 
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behaviour—new safe use  behaviour—positive health outcome through avoiding 
harm from the medicine. In reality information flows and pathways of impact are 
more complex (see Sect. 1.1), and a communication event may not only have subse-
quent but also different simultaneous and interacting outcomes, and any may differ 
by sub-populations and change over time. The first outcome of a communication 
event however is always the receipt of information, in particular when targeting and 
reaching population groups with information have been planned as part of the objec-
tives. However, the reach of unplanned communication events or rumours can like-
wise be categorised under exposure to information. Then, new information may 
impact on one’s immediate emotions and sentiments (i.e. the more enduring emo-
tional state (Encyclopedia of Sociology 2001)) as well as one’s attitudes. In line 
with an initial broad definition by Gordon Allport in 1935, an attitude is the mental 
and neural state of readiness that influences an individual’s response to an object or 
situation (Allport 1935). Attitudes have later been described as determined by emo-
tional, motivational, cognitive and evaluative processes (Schwarz and Bohner 
2001). While trust is part of the attitude concept, it has been included in a separate 
category together with engagement and satisfaction. Another overlap between cat-
egories can be seen in the fact that, for example, engaging and researching are also 
behaviours; however, they have both been considered distinct enough to have their 
own categories. While ultimately the long-term health impact of using medicines is 
of central interest, the above case examples show that communication failures may 
lead to outcomes that may go far beyond the medicinal product risk to be addressed 
originally, such as loss of trust in science, public outrage against the government, or 
new legislation, policies, services and campaigns for solving problems. The typol-
ogy has been developed further to cover the outcomes of stakeholder engagement, 
two-way communication and the information flows from, for example, patients to 
healthcare professionals, or patients and healthcare professionals to governments. 
Understanding the connections between outcomes, whether immediate and/or far-
reaching, is what research with a wider and deeper scope is interested in. New 
research activities may also be an outcome of communication events where need for 
evidence-based improvements has been identified.

The outcome types in Table  1.2 are not examples of direct measurements or 
parameters for what cannot be directly measured. Rather, these are outcome types 
for which a range of measurements—quantitative ones and quality degrees—can be 
applied. Tools for measurement are necessary, and it requires careful consideration 
to define the right ways and units to characterise and measure outcomes, also with a 
view to evaluate underlying structural components and the  processes leading to 
these outcomes. Likewise, indicators of needs for improvement require to be defined 
carefully. Where communication events have been planned with an objective, the 
measurement has to correspond to the objective. If, for example, the communication 
objective has been defined as following advice for safe medicines use or informed 
therapeutic decision-making, these behaviours have to be studied as outcomes. The 
health impact is appropriate to study as a subsequent outcome. If in future research-
ers can standardise how to measure outcomes, findings will become truly compa-
rable. The research methods for studying communication outcomes are discussed in 
part II of the book (Table 1.2.)
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Table 1.2 Types of medicinal product risk communication outcomes

Category of outcome 
types Outcome types, e.g.
1 Exposure to 

messages
Receipt of/reading of/listening to messages by target population, 
addressee or interacting parties
Re-dissemination of messages, possibly with alteration (e.g. different 
emphasis or framing) through news, scientific, social or other media 
or interactions at various communication levels and social spheres

2 Debate Debate about safety concern, message content or integrity of risk 
governance in news, scientific or social media, parliaments, other 
political institutions or public forums or bodies or communities, 
including patient, parent and healthcare professional communities
Information vacuum/unaddressed questions/uncertainty/ambiguity/
misinformation in the public domain or communities, including 
patient, parents or healthcare professional communities and journalists
Public/media outrage
Activities of an individual, patient organisation, healthcare 
professional organisation, citizen group, other community, public 
body or political institution in news or social media or political 
forums, including petitions

3 Risk knowledge 
and risk 
minimisation 
skills

Knowledge of healthcare professionals, patients, parents, journalists, 
the public, public bodies, pharmaceutical companies and researchers 
on benefits, risks, safe and appropriate use and risk minimisation 
measures
Knowledge of public, public bodies, pharmaceutical companies, 
researchers and healthcare professionals on medicines use practices 
and risk minimisation measures implementation status and needs in 
healthcare
Communication skills of public bodies, healthcare professional 
organisations, healthcare professionals and others informing and 
counselling about risks, risk minimisation measures, safe use and 
available choices
Skills of healthcare professionals, patients or parents for safe use and 
for implementing and adhering to risk minimisation measures

4 Attitudes Risk awareness/risk aversion/risk acceptance/perceived risk magnitude 
and severity by experts in public bodies and pharmaceutical 
companies, healthcare professionals, patients, parents or the public 
with in/adequate matching to evidence and uncertainties
Fear/negative feelings/confidence/self-efficacy (perceived ability)/
motivation/intent/engagement/positive feelings of healthcare 
professionals or patients to use the medicinal product safely
Fear/negative feelings/confidence/self-efficacy (perceived ability)/
motivation/intent/engagement/positive feelings of healthcare 
professionals to effectively inform patients about risks and safe use
Fear/negative feelings/confidence/motivation/intent/engagement/
positive feelings of patients to consult healthcare professional in 
relation to disease and medicinal products
Fear/negative feelings/confidence/motivation/intent/engagement/
positive feelings of regulatory or other public bodies or journalists to 
effectively inform about risks and safe use
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Table 1.2 (continued)

Category of outcome 
types Outcome types, e.g.
5 Behaviours Seeking, reading or otherwise accessing data or information by 

patients, parents, healthcare professionals, health policy  
makers and experts in public bodies and pharmaceutical  
companies
Using healthcare services by patients or parents
Listening by healthcare professionals, public bodies or others 
responsible for safety of medicines to experiences with medicines use, 
risk minimisation measures, information needs, interests and 
expectations of patients, parents, healthcare professionals or the 
public
Providing accurate, complete and understandable information on 
benefits, risks, safe and appropriate use
Informed decision-making by healthcare professionals, patients, 
parents, healthcare settings, regulatory bodies, health policy makers, 
health technology assessment bodies or health insurance systems 
about using the medicinal product
Appropriate and safe prescribing/handling/dispensing/
administration of the medicinal product, including adhering to 
risk management/risk minimisation measures (e.g. 
contraindication, patient monitoring advice, pregnancy prevention 
programme) by healthcare professionals or patients, including the 
delivery of risk minimisation measures by healthcare 
professionals to patients
Stopping the medicinal product appropriately and safely by healthcare 
professionals or patients
Starting/switching to another treatment with a more/less favourable 
risk-benefit balance
Changing medicines use not targeted by a risk communication beyond 
replacing the targeted medicinal product (i.e. spill-over to another 
indication, population or medicinal product)
Using/not using the medicinal product when needed (adherence to 
treatment or vaccination schedule)
Diagnosing diseases and recording of indications in health 
records
Off-label use of the medicinal product
Medication error
Misuse or abuse of the medicinal product by healthcare professionals, 
patients or others
Submission of a suspected adverse reaction by a healthcare 
professional, patient or parents to the pharmacovigilance reporting 
system
Initiating/conducting/participating in monitoring activities and studies 
to identify and characterise risks or the effectiveness of risk 
minimisation measures

(continued)
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Table 1.2 (continued)

Category of outcome 
types Outcome types, e.g.
6 Health, quality 

of life and other 
benefits

Harm (e.g. morbidity, hospitalisation, mortality, reduced quality of life) 
in patient due to adverse reactions (including suicidal behaviour)/
medication errors/misuse/abuse of the medicinal product
Harm in child/miscarriage after use of the medicinal product by 
mother or father before/during pregnancy
Harm in child or carer after accidential exposure/in healthcare 
professional after occupational exposure to the medicinal product
Burden of disease prevented/treated/untreated/not prevented and 
related quality of life/lives gained/lost in patients or populations
Gain/loss of benefits/resources of using/not using/using 
inappropriately a medicinal product beyond health outcomes, e.g. 
patient autonomy, relationships, planned or unplanned pregnancies, 
economic power of individuals and societies

7 Trust, 
engagement and 
satisfaction

Trust/satisfaction of healthcare professionals, patients, parents or the public 
in product safety, pharmacovigilance systems, risk governance, related 
decision-making and outcomes in terms of product availability and risk 
management and science overall, including changes in political climate
Engagement of healthcare professionals, patients or the public and 
regulatory or other public bodies for information exchange, risk 
governance, deliberation or decision-making regarding medicines or 
their use, including public hearings and policies
Collaboration of healthcare professionals, patients and public bodies 
and satisfaction regarding their engagement, e.g. communication 
planning, drafting messages and policy-making
Satisfaction of patients with communication and delivery of risk 
minimisation measures in healthcare and shared therapeutic decision-
making and confidence in appropriateness and value-choice 
congruence of decisions made or decisional conflict

8 Risk 
governance, 
management 
and 
communication 
systems

Establishment/strengthening of legislation/policy/regulatory guidelines/
transparency provisions/communication systems and processes/capacity/
communication guidance and strategies/engagement mechanisms/
treatment guidance/formularies/risk minimisation measures for safety, 
safe use and risk communication for the medicinal product
Successful/not successful multi-stakeholder deliberation and 
agreement to risk minimisation
Transparency and other policies for demonstrating credibility of risk 
governance, e.g. transparency of data, research methods, underlying 
assumptions and assessments or policies for managing conflict of interests
Establishment and operations of information services and other 
communication systems (e.g. medical information services, medicines 
hotlines, teratogenicity counselling, science media centres, quality 
assured websites, media offices)
Risk communication training
Code of conducts for science and health journalists
Information campaigns on general medicines safe use principles for 
children in school or the public

9 Legal and other 
official 
procedures

Investigations of appropriate conduct of communication, litigation and 
taking legal action because of inappropriate or missing risk 
communication
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Table 1.2 (continued)

Category of outcome 
types Outcome types, e.g.
10 Research Research for understanding, planning and evaluating medicinal product 

risk communication to foster improvements in communication
Research for providing evidence on questions relevant to the safe and 
effective use of the medicinal product in healthcare or on concerns 
expressed by patients or healthcare professionals, and for 
characterising, quantifying and contextualising the risk

1.3  Multilayered Medicinal Product Risk 
Communication Research

The need to generate more and better evidence on medicinal product risk communi-
cation has been recognised by the global pharmacovigilance community (Bahri 
et al. 2015; Bahri and Harrison-Woolrych 2012), in particular regarding the impact 
on patients (Cox and Butt 2012). This section of the chapter provides an overview 
of the research that has evaluated interventions relevant to medicinal product risk 
communication. In order to progress the research field, this section proposes a mul-
tilayered research framework.

1.3.1  Building Upon Existing Research

Much of the available risk communication research has been reviewed and sum-
marised in the US FDA publication “Communicating Risks and Benefits: an 
Evidence-Based User’s Guide” (Fischhoff et al. 2011). There it is also stated that 
“Risk communications are all around us, but rarely evaluated” (Downs 2011). From 
this guide one could derive a standard against which to evaluate communication.

An overview of findings from research worldwide that has evaluated interven-
tions relevant to medicinal product risk communication is presented in Table 1.3, 
together with the identified needs for further research and methods development. 
This overview covers the systematic reviews from the Cochrane Library (Cochrane 
Collaboration 2018)—as a major global resource on health interventions—and the 
reviews (Trevena et al. 2004; West et al. 2013; Dusetzina et al. 2012) included in the 
report “Health Product Risk Communication: Is the Message Getting Through?” 
from the international Expert Panel on the Effectiveness of Health Product Risk 
Communication of the Council of Canadian Academies—as the latest compilation 
of evidence (Council of Canadian Academies 2015). This has been supplemented 
with results (Hallgreen et al. 2016) from the EU project “Pharmacoepidemiological 
Research on Outcomes of Therapeutics by a European Consortium (PROTECT)” 
(European Medicines Agency 2009–2017), reviews from the EU regulatory net-
work (Mazzaglia et al. 2018; Goedecke et al. 2018), reviews from others presented 
at EMA forums (Way et al. 2017; Piening et al. 2012), and two other relevant review 
articles (DeFrank et al. 2019; Briesacher et al. 2013).
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The following becomes apparent from Table 1.3: The reviews identified by above 
strategy investigate communication interventions in the healthcare and regulatory 
contexts, but not exchanges between patients, media coverage or political debates. 
Most research is only about a few classes of medicines, including vaccines, and 
mainly from high-income countries. The reviewed studies often measure only a few 
outcomes identified in single data sources and hardly come to conclusions regarding 
causal relationships between communication and outcomes or the impact of other 
concurrent information flows. Behavioural and health outcomes are studied to a 
lesser extent, and a range of methodological limitations remain to be overcome.

The expert panel of the Council of Canadian Academies summarises the current 
state of evidence as follows: “There are few publicly available and publicly con-
ducted evaluations of established health product risk communication tools in any 
jurisdiction. Regulators have either not evaluated their effectiveness or used the 
results of external evaluations, and in any case not made results public or easily 
accessible. This gap could have implications for the quality of risk communication. 
The majority of the evaluations identified for ongoing communication focused pri-
marily on indicators of understandability (e.g. readability) and user surveys, expert 
analysis, and public consultations. Those identified for incident(s)-based communi-
cation examined effectiveness in terms of use and impact after implementation and 
completion of the communication. These studies most often used medical or phar-
macy claims (e.g. prescribing rates) as indicators” (Council of Canadian 
Academies 2015).

Linking health outcomes to certain communication events with sufficient scien-
tific certainty of causal relationship has so far been difficult. For example, observa-
tional data on the warnings about antidepressants and changes in diagnosis and 
treatment of depression (see Sect. 1.3.1) could only show trends of correlation, but 
not establish a causal link between the warning and changes in clinical practice 
(Friedman 2014). In general, it has been discussed that the absence of a strong 
response of a target population to a communication intervention in terms of the 
intended safe use behaviour may indicate either ineffectiveness of the communica-
tion or that there were already good risk awareness and positive behavioural trends 
in place. On the other hand, the presence of a strong response may indicate either 
communication effectiveness or unnecessary overcompensation on the part of 
patients or healthcare professionals (Vicusi 1994). Hence, any outcome has to be 
interpreted in relation to the situation prior to the communication event. Studying 
the pre- and post-situations and taking into account simultaneous, subsequent and 
interacting information flows and influencing factors can only be achieved through 
combining multiple data sources and analytical methods from different disciplines.

Some research projects have already gone into this direction. Prominently, a US 
pilot project combined methods from pharmacoepidemiology and the social sci-
ences to study two drug safety communication documents (DSCs) from the US 
FDA, issued in 2013 for zolpidem. This sedative and sleeping aid carries a risk of 
next-morning impairment, and the DSCs were about this risk and the lower recom-
mended initial dose for women. An information flow model was developed and the 
effects at various stages of the flows were assessed by different methods against the 
situation before the DSCs. The methods included an analysis of prescribing and 
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health outcomes, interviews of patients and physicians, a patient survey as well as 
quantitative and qualitative reviews of news and social media stories. The project 
intended to test this new combination of methods for increasing understanding and 
optimising regulatory communications (Kesselheim et al. 2015). The news media 
analysis showed that only the first DSC generated high-profile news coverage, and 
that at least, but still only half of the news media stories reported the DSC mes-
sages correctly (Woloshin et al. 2017). Likewise, the social media analysis found 
substantial but short-lived uptake by Twitter, Facebook, Google and Wikipedia 
only for the first DSC. By contrast, the second DSC did not result in additional 
posts or searches (Sinha et  al. 2018). The interviews of patients and physicians 
revealed that during their conversations side effects were discussed, but almost no 
patient reported that their physician had made them aware of the messages of the 
DSCs (Kesselheim et al. 2017). Each analysis yielded specific and complimentary 
conclusions, i.e. that ways for user-friendly and timely dissemination should be 
explored (Kesselheim et al. 2017), that it is important to find ways ensuring transla-
tion of DSC content in news media messages (Woloshin et al. 2017), and that the 
US FDA could contribute content to websites like Wikipedia and employ social 
media strategies for disseminating DSCs (Sinha et  al. 2018). This “multimodal 
analysis” provided a multi-perspective picture of the impact of the US FDA’s risk 
communication about zolpidem (Kesselheim et al. 2019) (Table 1.3).
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e 
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ne

 o
f 
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e
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he
 r
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w
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 c
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d 
m
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m
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ic
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– 
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f 

of
 th

e 
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ud
ie

s 
ev
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te
d 
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 b
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, a
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dg
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m
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 m

ul
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 e
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r 
m
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 e
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in
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et
y 
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– 
 E

le
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c 
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th
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 d
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e 

m
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se
d 
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s 
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e 
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 o
f 

ro
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in
e 
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 m
in
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at
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m
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as
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st
io
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s 

w
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e 
m
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 u
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d 
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s 
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tio
na

l r
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k 
m

in
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io
n 

m
ea

su
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s
– 
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ud

ie
s 

m
ea

su
ri

ng
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ny
 s

in
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e 
en
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oi

nt
 w

er
e 

co
ns

id
er

ed
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 p
os

si
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y 
ha

ve
 

lim
ita

tio
ns

, e
.g

. i
n 

pr
ed

ic
tin

g 
su

cc
es

s,
 p

ro
vi

di
ng

 ti
m

el
y 

re
su

lts
 a
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 f

ea
si

bi
lit

y

Pr
oc

es
s 

an
d 

m
et

ho
do

lo
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ca
l 

im
pr

ov
em

en
ts

;
ev

al
ua

tio
n 
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im
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em
en

ta
tio

n 
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 e
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as

e;
 s
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et

y 
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e 
ev
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n;
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f 
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t 
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en
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f 
a 
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f 
ri
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at
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po

rt
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d 
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ju

st
m
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f 
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m
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at
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n 
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ra
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R
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h 
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f r
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G
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de
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er
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f 
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 m
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 f
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y 
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en
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te
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en
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 D
H
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 p
ro

du
ct
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fo
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at
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n 
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s;
 b

ox
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 w
ar

ni
ng
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re
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la
to

ry
 s
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y 
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m
m
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at
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; 
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l r
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k 
m
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n 

m
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s,
 

e.
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 m
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n 
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, c
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d 
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ri
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tio
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w
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. c
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e 
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l s
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tu
s 
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e 
m

ed
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in
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 p
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st
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n
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ie
s 

w
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n 
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l 
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 e
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at
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g 
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E
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w
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st
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s 

m
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y 
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U
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nd
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S)
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o 
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ir
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 o
f 

st
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ie
s 
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d 
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-a
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m

e 
se

ri
es

, 1
6%

 
be
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-a
ft
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 c
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-s
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tio
na

l 
de

si
gn

s,
 6

 c
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or
t s

tu
di

es
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ra
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ed

 c
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tr
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le
d 

tr
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l
O

ut
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m
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1)
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sa
tio
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w
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e 
an
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r 
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 p

at
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s 
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ea
lth
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ea

lth
, e
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 d
is
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tio
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at
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nc

y 
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s 
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s 
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e 
m
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lth
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ve
r 

a 
th

ir
d 
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 s
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e 
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nt
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ep
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pa

ra
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m
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e 

m
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y 
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lid
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ip
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ch
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ic
s 
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d 
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fu
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m
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 c
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al
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i-
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fla

m
m

at
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y 
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s,
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e,

 e
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.
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n 
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 s

ou
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 w

er
e 
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m
s 

an
d 

el
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tr
on

ic
 h

ea
lth

 r
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or
d 

da
ta
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se

s,
 a

nd
 

ot
he
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 w

er
e 
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tio
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re

s,
 m

ed
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al
 c

ha
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s,
 v

ita
l s

ta
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tic
s,

 r
eg

is
tr

ie
s 

of
 

di
se
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e 

or
 p

oi
so

ni
ng

, a
ct

iv
e 

m
ed

ic
in

es
 s

af
et

y 
su
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nc

e 
sy

st
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s,
 p

at
ie

nt
 

sa
fe

ty
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nt
 r

ep
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tin
g 
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st

em
s 

an
d 

el
ec

tr
on
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 p
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 s

ys
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m
s

– 
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f 

of
 th

e 
st

ud
ie

s 
ev

al
ua

te
d 

m
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in
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 u

se
 p

at
te
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 th
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d 

he
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 o
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m
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an

d 
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%
 k

no
w

le
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e/
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ou
r

– 
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o 
th

ir
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 o
f 

th
e 

st
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ie
s 

ev
al
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g 
he

al
th

 o
ut

co
m
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 r
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te
d 

a 
po

si
tiv

e 
im

pa
ct
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 th

ir
d 
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 o

r 
ne
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 e
ff
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 a
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%
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er

e 
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si
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– 
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 e
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f 

re
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la
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 s
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y 
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te
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en
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 r
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d 
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y 

un
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 c
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re
ly
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; d
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e 
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su
re
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 d
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; 
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 m
ed

ic
in
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 u

se
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e 
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lth
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ne
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s
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1.
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O
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e 
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s
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s 
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an
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m

m
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 m
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t r
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e 
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G
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 b
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U
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A
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B
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ac
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 c
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du

ct
 a

 li
te
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tu

re
 s

yn
th

es
is

 o
n 

m
et

ho
ds

 e
va

lu
at

in
g 

im
pa

ct
s 

of
 

re
gu

la
to

ry
 a

ct
io

ns
 a

nd
 to

 id
en

tif
y 

be
st

 
pr

ac
tic

es
In

te
rv

en
ti

on
s:

 c
ha

ng
es

 to
 p

ro
du

ct
 

in
fo

rm
at

io
n;

 b
ox

ed
 w

ar
ni

ng
s;

 
ad

vi
so

ri
es

; D
H

PC
s;

 p
ro

du
ct

 
w

ith
dr

aw
al

s

18
 q

ua
si

-e
xp

er
im

en
ta

l s
tu

di
es

 
(U

S)
O

ut
co

m
es

: (
1)

 u
se

 o
f 

ta
rg

et
ed

 
m

ed
ic

in
al

 p
ro

du
ct

; (
2)

 u
se

 o
f 

su
bs

tit
ut

e 
pr

od
uc

t o
r 

se
rv

ic
es

; (
3)

 
la

bo
ra

to
ry

 m
on

ito
ri

ng
; (

4)
 a

dv
er

se
 

ev
en

t; 
(5

) 
us

e 
of

 p
ro

du
ct

 in
 

co
nt

ra
in

di
ca

te
d 

co
nd

iti
on

– 
 A

lm
os

t h
al

f 
of

 th
e 

st
ud

ie
s 

w
er

e 
on

 a
nt

id
ep

re
ss

an
ts

, o
th

er
s 

on
 a

nt
ip

sy
ch

ot
ic

s,
 

an
tid

ia
be

tic
s,

 c
is

ap
ri

de
, e

tc
.

– 
 In

te
rr

up
te

d 
tim

e-
se

ri
es

 w
as

 th
e 

pr
ef

er
re

d 
de

si
gn

, u
si

ng
 d

at
a 

m
ai

nl
y 

fr
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pr

op
ri

et
ar

y 
or

 p
ub

lic
 a

dm
in

is
tr

at
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e 
da

ta
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se
s

– 
 H

al
f 

of
 th

e 
st

ud
ie

s 
ev

al
ua

te
d 

bo
xe

d 
w

ar
ni

ng
s

– 
 O

nl
y 

ha
lf

 o
f 

th
e 

st
ud

ie
s 

as
se

ss
ed

 c
ha

ng
es

 in
 th

e 
us

e 
of

 s
ub

st
itu

te
 p

ro
du

ct
s 

or
 

se
rv

ic
es

, a
nd

 o
nl

y 
11

%
 e

xa
m

in
ed

 p
at

ie
nt

 h
ea

lth
 o

ut
co

m
es

– 
 A

m
on

g 
st

ud
ie

s 
m

ee
tin

g 
m

in
im

al
 c

ri
te

ri
a 

of
 r

ig
ou

r, 
ha

lf
 f

ou
nd

 n
o 

im
pa

ct
 o

r 
w

ea
k/

m
od

es
t i

m
pa

ct
 o

f 
re

gu
la

to
ry

 a
ct

io
ns

, a
nd

 a
 th

ir
d 

de
te

ct
ed

 u
ni

nt
en

de
d 

co
ns

eq
ue

nc
es

– 
 R

ig
or

ou
s 

ev
al

ua
tio

ns
 o

f 
th

e 
im

pa
ct

 o
f 

re
gu

la
to

ry
 a

ct
io

ns
 w

er
e 

lim
ite

d 
an

d 
in

fr
eq

ue
nt

M
et

ho
ds

 w
ith

 s
tr

on
ge

r 
in

te
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al
 v
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id

ity

R
es
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h 
ev

al
ua

ti
ng

 in
te
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en

ti
on

s 
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r 
pr

om
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g 
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ar

ed
 d

ec
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io
n-

m
ak

in
g 

be
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 b
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th

ca
re

 p
ro

fe
ss

io
na

ls
 (

L
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et
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l. 
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)

To
 a

ss
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m
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at
io

n 
in

te
rv
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ns
 f

or
 p

ro
m

ot
in
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ar
ed

 
de
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si
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-m
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g 
be

ha
vi

ou
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 b
y 

he
al

th
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re
 p

ro
fe

ss
io

na
ls

In
te

rv
en

ti
on

s:
 p

ri
nt

ed
 e

du
ca

tio
na

l 
m

at
er

ia
ls

; e
du

ca
tio

na
l m

ee
tin

gs
; a

ud
it 

an
d 

fe
ed

ba
ck

; r
em

in
de

rs
; o

ut
re

ac
h 

vi
si

ts
; p

at
ie

nt
-m

ed
ia

te
d 

in
te

rv
en

tio
ns

38
 r

an
do

m
is

ed
 c

lin
ic

al
 tr

ia
ls

 a
nd

 1
 

no
n-

ra
nd

om
is

ed
 c

on
tr

ol
le

d 
tr

ia
l 

(i
n 

E
ng

lis
h 

or
 F

re
nc

h;
 id

en
tifi

ed
 

st
ud

ie
s 

fr
om

 A
us

tr
al

ia
, E

ur
op

e,
 

N
ew

 Z
ea

la
nd

, N
or

th
 A

m
er

ic
a)

O
ut

co
m

es
: (

1)
 p

at
ie

nt
-

re
po

rt
ed

 o
ut

co
m

es
 u

si
ng

 s
ca

le
s,

 
e.

g.
 p

er
ce

iv
ed

 le
ve

l o
f 

co
nt

ro
l i

n 
de

ci
si

on
-m

ak
in

g,
 a

ss
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ed
 r
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e 
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ng
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co
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n;
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se
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er

-b
as

ed
 o

ut
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m
es

 u
si

ng
 

sc
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es

– 
 N

o 
st

an
da
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is

ed
 in
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m
en

t f
or
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ss
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si

ng
 th

e 
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op
tio

n 
of

 s
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d 
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si
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-
m
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in

g 
be
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vi

ou
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 b
y 

he
al

th
ca

re
 p

ro
fe

ss
io

na
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 w
as

 a
va
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bl

e
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 W
hi

le
 n

o 
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e 
in

te
rv

en
tio

n 
w

as
 c

le
ar

ly
 r

ec
om

m
en
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e 
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er
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no
th

er
, t

he
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ew
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te
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n 
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 b
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 a
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 th
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g 
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e 
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 p
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 b
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m
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e 
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 p
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l
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 D
ue
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ns
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m
es
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w
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ri
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o 
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 c
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 d
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w
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ga
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g 
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e 
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ct
iv
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te

rv
en
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k 
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 s
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 a
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ss
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g 
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te
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ro
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l a
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w
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 m
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or
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ita

tio
n 

to
 u
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an
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ng

 th
e 
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en

ta
tio

n 
of

 s
ha

re
d 

de
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si
on
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in
g

R
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w
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im
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y 
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s 

an
d 

pa
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s 
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ou

nt
 f

or
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te
ra

ct
io

n,
 

re
ci

pr
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ity
 a

nd
 

in
te

rd
ep

en
de

nc
e;

 
in

te
rp

ro
fe
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1.3.2  A Concept Map for Multilayered Research

Looking at medicinal product risk communication from the broader humane per-
spective and considering its multitude, omnipresence, complexity and potential for 
various immediate and far-reaching outcomes (see Sects. 1.1 and 1.2), wider and 
deeper research is necessary if we want to obtain a more complete picture of what is 
happening and improve communication outcomes for the benefit of patients. This 
should build on existing research (see Sect. 1.3.1), encourage researchers from all 
relevant disciplines to work together and go beyond what has been achieved to date. 
A framework is warranted that facilitates multidisciplinary collaboration, so that the 
different disciplines can develop a common understanding of terms and concepts, 
combine their approaches, data sources and methods and provide complimentary 
and synergistic results. In addition, it should provide for participation of those who 
should benefit from communication, foremost patients and healthcare profession-
als. Such framework for research into medicinal product risk communication and 
establishing causal relationships, risk and success factors and pathways towards out-
comes is proposed in this section. It has been named multilayered, because pre- and 
post-situations and simultaneous, subsequent as well as interacting communication 
events in various social spheres and at multiple communication levels have to be 
studied, taking into account influencing factors. More concretely, this should achieve 
understanding of what is happening in the personal, healthcare and other social 
spheres, who are the involved parties, which information content flows when and 
where, and how personal and public attitudes are shaped within structures of influ-
ence and power. This framework is presented in Figure 1.1 in the form of a concept 
map. It integrates established concepts, i.e. the social-ecological model (SEM) (see 
Sect. 1.1.1) as well as benefit-risk and quality management with the typologies of 
medicinal product risk communication events (see Table 1.1) and their potential out-
comes (see Table 1.2) developed in this chapter. Most importantly it is suitable for 
further  incorporating healthcare concepts underpinning the humane perspective, 
namely patient-centred care and shared therapeutic decision-making, and strategic 
approaches to risk communication and implementation of risk minimisation.

Setting Research Intents and Objectives
The framework is meant to specifically support enlightening causal relationships, risk 
and success factors and pathways of communication towards outcomes. This should 
create understanding of how multiple communications may have synergistic or counter-
acting positive or negative effects on the outcomes for individuals and society, and what 
are the risk and success factors for certain outcomes. Where health outcomes are not as 
desired, studies need to be undertaken to determine where the problem lies—maybe in 
the process of disseminating information or the interaction between parties, in the pres-
ence of counteracting communication events, or in the failure of achieving shared 
knowledge or motivation. While from the viewpoint of the pharmaceutical and health 
sciences, the purpose of medicinal product risk communication and related research is 
to enable informed, safe and effective use of medicines and to contribute to patient and 
public health, other research questions arise when adding the viewpoint of the social and 
communication sciences. These questions may refer to conceptualisation, modelling, 
determining statistical correlations and causal relationships of communication outcomes 
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with the characteristics of the involved individuals and groups, the news and social 
media and the overall societal context. Hence, such broader research could be called 
contextualising. Specific research objectives may be to identify and analyse those initiat-
ing communication, being targeted as audiences and interacting with each other. This 
may study their roles, cognitive processes, knowledge, risk perceptions, attitudes, 
behaviours including medicines use and information seeking, information needs and 
communication preferences as well as their relationships, mutual trust and expectations 
towards each other. This may have to be even further segmented by subgroups. Such 
stakeholder mapping and analysis may become part of a communication model that 
should be specific for a given medicinal product, safety concern and the overall situa-
tion. The model should also include the levels and social spheres where the communica-
tion happens for the main parties as senders and receivers of information as well as the 
directions and reach of information flows and attitude-shaping debates. Other specific 
research objectives may cover analysing communication content and themes, patterns of 
information flows by timing and locations, statistical correlations and causal relation-
ships between communication events and intended and unintended outcomes. In gen-
eral, the research may collect and use data to create new understandings, concepts, 
theories and hypotheses, which may be inductive, or test the validity or applicability of 
a hypothesis in a deductive way (Taylor et al. 2015). Table 1.4 categorises possible 
research objectives into five types of intents of medicinal product risk communication 
research. Overall, objectives should be set for generating understanding and evidence 
for improving communication and ultimately health outcomes.

Research for Quality Management of Communication
Improvements of communication can happen in three areas: in the structural area 
through improved communication systems with their policies, resources, expertise, 
capacity and efficiency; in the area of the communication process itself; and in achiev-
ing outcomes for individual patients, populations and society. The distinction of these 
three areas in the domain of health can be traced back to the structure- process- 
outcome model for assessing quality of healthcare pioneered by Avedis Donabedian 
in the 1960s (Donabedian 1966, 1988). When thinking of research in terms of quality 
management, such research should investigate the relationships between quality of 
the structures, the processes and the outcomes. The results serve as evidence for tak-
ing action to improve communication, in line with a quality improvement cycle 
(Deming 1982). Although a good structure is likely to run good processes that should 
result in good outcomes, the reality is more complex with plenty of parties, factors 
and simultaneous communication events impacting on the investigated structures, 
processes and outcomes. Identifying these impacts and their interferences is relevant 
for research that feeds into progressing communication quality.

Communication for Benefit-Risk Management of Medicinal Products
Communication is essential for risk management of medicinal products. Since the 
introduction of the risk management cycle as a proactive approach to pharmacovigi-
lance in the 2000s (see Sect. 1.2.1), this has conceptually evolved into an iterative 
process of benefit-risk management with additional input from patients and health-
care professionals that aims at ensuring that the risk-benefit balance of a medicine 
in use remains positive. This is known as the benefit-risk assessment, 
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Fig. 1.1 Concept map of a multilayered research framework for medicinal product risk communication
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communication and evaluation (BRACE) cycle (Radawski et al. 2015). Within this 
cycle, soliciting input from patients and healthcare professionals or studying their 
medicines- related knowledge, attitudes, behaviours, needs and expectations can be 
seen as the listening part of the communication process. This is supposed to inform 
decisions on the best conditions of use for the medicinal product and product-related 
action, as well as the planning and post-event evaluation of related communication. 
Moreover, patient and healthcare professional input can add data to the risk assess-
ment, or inform what a risk assessment should cover in order to address concerns 

Fig. 1.1 (continued)
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and practical information needs of patients and healthcare professionals. The phar-
macovigilance and communication processes should therefore be integrated not 
only for risk minimisation but also for risk assessment. Focussing specifically on 
evaluations of risk minimisation measures and other regulatory interventions with 
regard to intended and unintended outcomes, the cycle for measuring pharmaco-
vigilance impact developed by the EU regulatory network involves regulatory bod-
ies, pharmaceutical companies, patients and healthcare professionals, and 
acknowledges the need to involve healthcare systems too (European Medicines 
Agency (EMA) and Pharmacovigilance Risk Assessment Committee (PRAC) 
2017). Both these cycles require medicinal product risk communication research for 
considerable parts of their evaluations. The case for establishing communication 
groups with risk management specialists for the coordination, effectiveness assess-
ment and adjustments of risk communication strategies and research on communi-
cation tools has been made specifically for pharmaceutical companies too (Edwards 
and Chakraborty 2012).

Research for a Strategic Approach to Communication and Implementation of 
Risk Minimisation
For pursuing pre-defined objectives in terms of concrete outcomes, a strategic 
approach to communication has been applied successfully in health promotion, 
such as for reducing smoking or increasing safe sex behaviours, and is a major 
global development tool (O’Sullivan et al. 2003). It can likewise be applied to the 

Table 1.4 Types of intents of medicinal product risk communication research

Type of research intent Research objectives, e.g.
1 Conceptual intent Developing or studying applicability of concepts and models in 

relation to phenomena relevant to medicinal product risk 
communication

2 Intent for 
generating basic 
and generally 
applicable 
understanding

Generating understanding of medicinal product risk communication, 
involved parties and audiences, applicable media and technologies, 
relevant phenomena and overall social, political, legal, healthcare or 
other contexts, with a view to establish causal relationships, risk and 
success factors and pathways towards outcomes

3 Formative intent Audience mapping and analysis, situation analysis and other 
formative studies for planning and designing a specific 
communication intervention, developing a specific communication 
plan, strategy or policy, or establishing a specific communication 
system, usually with defined communication objectives

4 Testing intent Testing of prototypes of a planned communication intervention or of 
its specific components or of generic components relevant to common 
interventions

5 Evaluative intent Real-time monitoring or evaluating structures, processes and outcomes of 
(a) specific ongoing or past communication event(s), or, in the case of a 
planned communication intervention, of its development, implementation, 
effectiveness or sustainability with regard to the pre-defined 
communication objectives, or of the capacity and efficiency of a specific 
communication policy and system, including comparative evaluations of 
events, policies and systems, with a view to establish causal relationships, 
risk and success factors and pathways towards outcomes
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communication of health risks (Fischhoff et al. 2011; Minister of Health, Canada 
2006) and has been proposed for pharmacovigilance with the aim to achieve safe 
and effective use of medicines (Bahri 2010). The strategic approach fosters two-way 
communication and is participatory in terms of mapping and collaborating with 
stakeholders, and audiences in particular, in all its following steps:

 1. Analysing the situation and audiences;
 2. Designing and planning the event strategically for pre-defined objectives;
 3. Developing and testing the various communication written materials or other events;
 4. Implementing and monitoring the event; and
 5. Conducting post-event evaluation against the objectives and re-planning (Health 

Communication Partnership (HCP) 2003).

The approach combines project, quality and change management with social mar-
keting and participation models. Social marketing is the use of marketing principles 
and techniques to persuade a target audience to voluntarily change behaviour for the 
benefit of individuals or groups (Kotler et al. 2002). From project management, the 
approach has borrowed the principle of “SMART” objectives (note: slight differ-
ences exist in the literature in deciphering the acronym), according to which objec-
tives should be:

• Specific in terms of the behaviours called for in defined groups;
• Measurable for the purpose of communication evaluation;
• Appropriate to remedy the given problem;
• Realistic, i.e. achievable taking into account the present environment, cultures, 

systems and potential for change; and
• Time-bound, i.e. having a realistically set point in time by which the communica-

tion intervention should be successfully completed in accordance with patient 
and public health needs (Williams 2007).

Most important for success is the agreement of stakeholders on the objectives 
and strategy.

For more than a decade now, some regulatory authorities have been using com-
munication plans to agree communication interventions for risk minimisation with 
manufacturers, as in Canada and the EU (European Medicines Agency (EMA) and 
Heads of Medicines Agencies 2017; Health Canada 2015), or have developed full 
strategic risk communication frameworks, for example, in Canada and the US 
(Fischhoff et al. 2011; Minister of Health, Canada 2006). A strategic approach has 
also been suggested for communicating results from vaccine benefit-risk investiga-
tions of public-private collaborations (Larson et  al. 2017) and has underpinned 
guidance for vaccine safety communications systems developed by the Council for 
International Organizations of Medical Sciences (CIOMS) for global application, in 
particular by the WHO Global Vaccine Safety Initiative (GVSI) (Council for 
International Organizations of Medical Sciences (CIOMS) 2018; Bahri et al. 2019). 
To apply the strategic approach in practice, its first steps should include reviewing 
the various options for risk minimisation and communication (Minister of Health, 
Canada 2006) in terms of how one could interact with and target which parties, 
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using which messages and which communication tools and timings. Such option 
analysis may be based on existing or especially generated evidence and analyse the 
pros and cons of each option, with a view to whether the possible risk minimisation 
measures can actually be successfully implemented through communication and if 
unintended negative  outcomes can be avoided. Hence, this analysis may benefit 
from insights from the dissemination and implementation science.

Combining Research Methods from Multiple Disciplines
Some best practice guides covering medicinal product risk communication include 
recommendations for research methods. For example, the Canadian “Strategic Risk 
Communication Framework” advises on the practical application of methods for 
stakeholder and situation analyses when planning a communication intervention, 
for testing communication materials and for evaluating their effectiveness (Minister 
of Health, Canada 2006). The US FDA guide “Communicating Risks and Benefits” 
(Fischhoff et al. 2011) gives an introduction into methods for formative research as 
well as evaluation of processes and outcomes (Downs 2011). The EU good pharma-
covigilance practices (EU-GVP) contain some guidance, such as for surveys mea-
suring the effectiveness of risk minimisation measures and their communication 
components (European Medicines Agency (EMA), Heads of Medicines Agencies 
2017), and refer to further guidance on surveys, randomised controlled trials and 
drug utilisation studies contained in the “ENCePP Guide on Methodological 
Standards in Pharmacoepidemiology” from the European Network of Centres for 
Pharmacoepidemiology and Pharmacovigilance (ENCePP) (European Network of 
Centres for Pharmacoepidemiology and Pharmacovigilance (ENCePP) 2018).

Methodological shortcomings with evaluating the effectiveness of pharmaceutical 
risk management currently persist in the appropriateness of data collection, lack of 
comparators and benchmarks and difficulties in interpreting observations (Banerjee 
et al. 2014), similar to methodological shortcomings present in medicinal risk com-
munication research  (see Table 1.3). The expert panel of the Council of Canadian 
Academies specifies that “there is also no universal way to evaluate a communication 
tool. Different evaluation methods may be applied in different ways to address various 
situations, needs, motivations, and goals” (Council of Canadian Academies 2015).

So far various scientific disciplines have engaged in medicinal product risk 
communication research to different extents and often without linking with 
each  other for complementation. Collaboration of pharmacovigilance experts, 
pharmacoepidemiologists, biostatisticians, medicinal product specialists, social 
and behavioural scientists, psychologists, decision scientists, risk management 
experts, engineers, communication and social marketing specialists, healthcare 
professionals and patient preference experts has however already been recom-
mended for pharmaceutical risk communication and management (Fischhoff 
et  al. 2011; Radawski et  al. 2015; Bahri 2010). For that purpose, multidisci-
plinary research can be viewed as triangulation. This term from the social sci-
ences refers to an approach that facilitates cross-validation of results through 
analysing data from more than two sources through different instruments, hence 
decreasing bias, increasing multi-perspective interpretations and deepening and 
widening understanding. It can also produce conceptual innovation. Overall, 
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triangulation has been described as an attempt to explain more fully the richness 
and complexity of human behaviours (Better Evaluation 2018).

It is the principal aspiration of this book to present, in part II, the major methods 
from the disciplines most useful for medicinal product risk communication research 
and prepare researchers for multidisciplinary collaborations. Part II starts with  
Chap. 6 on ethical frameworks, as understanding whether a communication event 
is humane and in accordance with the societal consent on ethical aspects is funda-
mental. Chap. 7 on the cognitive and behavioural sciences covers research into risk 
perception and psychology, health literacy, therapeutic decision-making and 
health-related behaviours in situations perceived, or not, as risky. Chap. 8 on the 
social sciences explains in detail their qualitative and quantitative methods as well 
as underpinning theories that are relevant to other chapters too. Research into the 
public discourse on risks and political influences as topics of social science research 
are discussed in Chap. 9 on rhetoric and science and technology studies. Research 
methods of the media science, as a social science sub-discipline, have their own 
Chap. 10. While much of this chapter is not only applicable to traditional news 
media but also to the social media, Chap. 11 provides especially for using the 
social media as a source and tool for research and addresses required methods such 
as natural language processing. This has an addendum on legal aspects of such 
research, mainly on personal data protection, which may also be applicable to 
other data sources. Chap. 12 introduces principles and methods from design sci-
ence to foster a scientifically structured approach to preparing, testing and evaluat-
ing communication interventions with a view to usability und utility for safe use of 
medicines. As a still rather novel approach, Chap. 13 on dissemination and imple-
mentation science looks at studying the dissemination and adoption of new infor-
mation, its implementation and behaviour changes in healthcare, as well as other 
outcomes. Changes in medicine use following safety warnings and other commu-
nication events and their impact on patient health can be studied by pharmacoepi-
demiology, as discussed in Chap. 14. Part II ends with Chap. 15 on legal frameworks 
for assessing whether communication interventions adhere to legal requirements. 
This chapter reflects in particular on the historical development of the duty to warn 
and liability from an EU perspective (for a US perspective see Kesselheim 2012). 
This chapter on legal frameworks closes the circle started with the first chapter of 
part II on ethical frameworks, as legal requirements should be based on ethics for 
enforcing corresponding rights and duties and solving conflicts accordingly. All 
chapters provide references for more information and advice about the presented 
methods. Examples of studies applying the methods can be found in these methods 
chapters, as well as here in this chapter and those in part I.

Reporting Results from Medicinal Product Risk Communication Research
For research results to be useful to those in charge of communication interventions 
and their underlying systems, it is important to report the evidence, its strength, limi-
tations and meaning clearly and in a transparent manner. For this purpose, research 
reports can follow the “Reporting Recommendations Intended for Pharmaceutical 
Risk Minimization Evaluation Studies” (RIMES Statement), which has been devel-
oped specifically for multidisciplinary research that often includes studying risk 
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communication interventions (Smith et al. 2018). This checklist can support ensuring 
the quality of reporting study results as well as support assessing the quality of the 
studies and the strength of evidence they deliver. As it promotes a standardised way 
of reporting and assessing, its use should facilitate the efficient review of research for 
developing or correcting communication interventions. Many of the reporting items 
are also applicable to study reports concerning communication events that have not 
been planned as risk minimisation measures. For specific methods applied in a com-
munication research project, more suited reporting standards may be available, and 
some of them are presented in the respective chapters in part II of this book.

1.4  Connecting with Patients, Healthcare and Society 
for Strengthened Research 
and Improved Communication

A multilayered approach to medicinal product risk communication research has 
been developed in this chapter to generate the evidence base for improving com-
munication outcomes for patients and societies overall (see Sect. 1.3.2). As many 
parties are active in talking about medicines in private, healthcare and other social 
spheres, the question arises if and how research should observe and involve senders 
as well as receives of information and how active those, who have traditionally 
been seen as the passive receivers of medical and scientific information, should 
become in communication research. This section of the chapter discusses that 
establishing more active roles of patients, healthcare professionals as well as jour-
nalists in research might be timely. Moreover, this section suggests that medicinal 
product risk communication research should be established as a self-standing 
discipline.

1.4.1  Introducing Participatory Action Research

Studies for understanding medicinal product risk communication rely on the will-
ingness, availability, openness, honesty and accuracy of patients, healthcare profes-
sionals and others to provide information in, e.g. surveys, interviews and focus 
groups, or patient health records and documents on healthcare processes. As regards 
internet-based studies, people using the internet consent explicitly or implicitly to 
the collection of their search data or content of what they say in the internet, and 
especially the social media, for purposes like market research, sentiment analysis or 
detection of emerging diseases. Research in its broad sense is also done by regula-
tory and public health bodies through involving stakeholders in the planning and 
evaluation of their communication events. Patient and healthcare professional rep-
resentatives get, for example, involved in reviewing draft safe use advice for specifi-
cally important or sensitive safety concerns with medicines, questions & answers 
documents on general regulatory topics or materials for health or vaccination cam-
paigns or through the rating of websites/-pages and surveys after high-profile com-
munication interventions. Depending on the jurisdiction, pharmaceutical companies 
are legally obliged to test package leaflets in consumers or conduct studies that 
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approach patients and healthcare professionals for evaluating the effectiveness of 
risk minimisation measures. The increasing involvement of patients in regulatory 
activities goes hand in hand with the strengthening of patient-centredness of care, 
shared therapeutic decision-making and the replacement of the original unidirec-
tional communication in healthcare to patients with a two-way model of patient and 
citizen participation in decisions relevant to individuals or society. This also hap-
pens at a time when many people become “produsers”—this term has been coined 
for users of the internet, as they do not only use the internet for seeking information, 
but also produce information in terms of internet content (Bruns 2009), while data 
about how they use the internet and where and what they search for are produced 
too. Still, this current involvement of patients and others in research seems rather 
passive, as it might be initiated by, e.g. academia or governments, or not even be 
subject to a conscious consent of people when research is internet-based or makes 
secondary use of anonym health service data. Relatively few are actively involved 
in medicinal product risk communication research.

However, those who use medicines or information about medicines, as patients 
or professionally in healthcare, are also those who know most about what kind of 
information is most important to them, how they like the information to be delivered 
and whether it has helped them in using medicines wisely. Therefore, patients and 
healthcare professionals can and should take a more active role in generating real 
world data and evidence relevant to medicinal product risk communication. The 
same applies to journalists, as they know their audiences and how to cater for them. 
These parties may find their own ways into research, or a mechanism for collabora-
tive research could assist.

Participatory Action Research
A promising mechanism lies in the participatory action research (PAR) approach to 
enquiry, developed by Kurt Lewin and already in use since the 1940s. It involves 
researchers and study participants for working together as partners, to become 
aware and understand a problematic situation and to solve it. PAR recognises the 
need for the persons being studied to actually participate in all phases of any research 
that affects them. It focuses on social change that promotes equality and democracy 
in a cycle of research, action and reflection. It uses a range of methods, both qualita-
tive and quantitative, and is well-established in global development (Institute of 
Development Studies, United Kingdom 2019; Vollman et al. 2004).

Patients as Researchers
When applying this approach to medicinal product risk communication research, 
patients would not be passive but active audiences, not only be subject to research 
observations but be active contributors and collaborators, maybe even, in the funda-
mental sense of the term (see Sect. 1.1.2), be researchers themselves. When they 
come together in patient organisations, they can proactively gather data on their 
information needs and preferences, define research questions, initiate research proj-
ects and contribute to research policies. For example, for the public hearing at the 
EMA for the assessment of teratogenic risks and risk minimisation measures for 
valproate in 2017, patient organisations conducted surveys among their members 
about their risk knowledge and experiences with communication in healthcare, 
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which were useful for the EMA decision-making on regulatory action (European 
Medicines Agency (EMA) 2018c). The last Chap. 16 of this book is dedicated to the 
patient voice and discusses further how patients could become best active in research.

Suggesting patients as researchers corresponds to the concepts of patient-centred 
care and shared therapeutic decision-making, which underpin the humane perspec-
tive of medicinal product risk communication and research. Making information 
available fully and in a timely manner so that patients and their family can make 
informed decisions has been laid down as one principle of patient-centred health-
care. Various definitions exist, but the recent Catalyst initiative of the New England 
Journal of Medicine defines it as care where the individual’s health needs and 
desired outcomes are the driving force behind all healthcare decisions and quality 
measurements. Patients are therefore seen in partnership with their healthcare pro-
fessionals and treated not only from a clinical perspective, but also from an emo-
tional, mental, spiritual, social and financial perspective (New England Journal of 
Medicine (NEJM) Catalyst 2017). As healthcare is a complex system with multiple 
parties involved and potential for ethical conflicts between parties, a call for “col-
laborative care” has been made (Aronson 2016).

Healthcare Professionals as Researchers
Healthcare professionals who are directly involved in patient care may already be 
active in communication research, depending on their professional roles. In particu-
lar pharmacists practicing in hospital or community/retail pharmacies may engage 
in formal academic research about their own, patients’ and other healthcare profes-
sionals’ knowledge, attitude and practices regarding medicines. This is part of the 
area of clinical pharmacy, and such research is published, for example, in the 
International Journal of Clinical Pharmacy (JWF 1997). The International 
Pharmaceutical Federation (FIP) has issued a framework for developing medicines 
information strategies, applicable and tailored to the needs of physicians, nurses and 
pharmacists when caring for and empowering patients, and this includes research 
through consultations, interviews and surveys (International Pharmaceutical 
Federation (FIP) 2017a). The majority of healthcare professionals however have 
jobs in patient care that do not include options for communication research.

Unfortunately, this leaves a wealth of knowledge of healthcare professionals 
unused, i.e. knowledge on the understanding, missing awareness, concerns and 
questions their patients have about medicines. There should be mechanisms for 
healthcare professionals to systematically collect and analyse this. Furthermore, 
data from self-reflective professional practice could be collected, e.g. on the con-
cerns and questions healthcare professionals themselves have, and how and whether 
they find answers to their questions, on their role, effectiveness and training needs 
with regard to communicating with patients, and on how they participate in pharma-
covigilance through reporting of adverse reactions suspected in a patient and in risk 
management. They could also take the initiative to provide systematic feedback as 
to whether a communication intervention has reached them and the advice could be 
implemented usefully in practice. Even more proactively, they could provide infor-
mation on whether specific risk minimisation and communication options are 
implementable in healthcare processes and patient routines.
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For example, the Pharmaceutical Group of European Union (PGEU) have pro-
posed communication tools that could become part of an existing healthcare pro-
cess, such as a patient card with warnings that can be handed over to the patient as 
a discrete trigger for a conversation about a certain risk during dispensing. This was 
adopted by the EU regulators as a workable solution for teratogenic products like 
valproate (European Medicines Agency (EMA) 2018c; Pharmaceutical Group of 
European Union (PGEU) 2017).

Journalists as Researchers
The use of health interventions is influenced by news media stories (Grilli et al. 2002), 
and journalists have quite some power to change the use of medicines. The negative 
impact of news stories in the cases of combined hormonal contraceptives and MMR 
vaccines exemplify this (see Sect. 1.2.1). The need to increase the standards of journal-
ism through knowledge on fright factors and the self-awareness that “journalists can be 
seduced by aspects of risk”—“often at the expense of caution and balance”—has been 
stated by David Ropeik, a leading representative of the profession (Ropeik 2002). On 
the other hand, journalists in general avoid disease mongering (Schwitzer 2008) and 
claim their intent to disseminate correct information and ask critical questions for good 
reasons (Dana Centre (host) 2006). Especially so-called watchdog journalism contrib-
utes to democracy by increasing transparency about what is going on in society and 
identifying wrongdoings (Waisbord 2019). In the area of health, being fast in covering 
complex health news adequately is however challenging for journalists, and there is 
high pressure to simplify and catch attention (Goldacre 2009; Schwitzer 2008; Waller 
et al. 2005). Part of their profession though, if time allows, is to research topics and the 
interests of their audiences, and therefore journalists follow news and social media 
debates. Gary Schwitzer, one of the few who have experience as a health journalist as 
well as a media researcher, has expressed his belief that journalists have a responsibility 
to investigate and report on citizens’ needs for understanding healthcare (Schwitzer 
et al. 2005).

Therefore, the suggestion emerges that journalists could become engaged in a 
mutual learning exercise between experts, i.e. journalists who understand audiences 
and how to catch their attention, scientists who study medicines and risk manage-
ment, and regulatory decision-makers. Together, they could improve communica-
tion that supports patients and citizens in gaining knowledge that empowers them to 
use medicines safely and effectively.

1.4.2  A Call for Humanities and Epidemiology of Medicinal 
Product Risk Communication

This section of the chapter elaborates on why research on medicinal product risk com-
munication should be further developed not only as part of pharmacovigilance (see 
Sect. 1.2.1), but also within wider contexts of the medical humanities as well as phar-
macoepidemiology. The multilayered research framework (see Sect. 1.3.2) may pre-
pare the ground for combining approaches and establishing a self-standing inclusive 
discipline of humanities and epidemiology of medicinal product risk communication.
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Medical Humanities
The humane perspective to medicinal product risk communication (see Sect. 1.1.1) 
corresponds to the objectives of the medical humanities, which explore the world as 
it appears from the viewpoint of human experience and investigate, inter alia, 
aspects of patient-physician interactions, factors for healthy communities, social 
goods for wellbeing and the impact of regulation on the human side of medical 
practice. As an interdisciplinary field of medicine, it includes the humanities (e.g. 
linguistics, history, philosophy, ethics, religion), social sciences (e.g. anthropology, 
cultural studies, psychology, sociology, health geography) and the arts (e.g. litera-
ture, theatre, film, visual arts). The medical humanities draw on the creative and 
intellectual strengths of these diverse disciplines for their application to education 
of healthcare professionals and improving clinical practice (Aull 2011; Evans 2002; 
Evans and Greaves 2001; Greaves and Evans 2000; Kirklin 2003; Shankar 2014).

Medicinal products are a major medical intervention and as such are of interest to 
the medical humanities. For example, the following was presented at a medical 
humanities conference (Birkbeck Centre for Medical Humanities 2011): a US inter-
view study in adolescents suffering chronic pain conditions showed that these girls 
and boys had developed their personal strategies for meeting their life challenges and 
planning for a fulfilled future. The prescribed medicines did not always help them and 
were sometimes taken only to please the parents. These adolescents found that health-
care professionals would not always believe them with regard to adverse events they 
experienced after taking their medicines, as expressed by this example quote: “They 
never admit they’re wrong [but] they should take the patient’s word”. More generally 
dialogue seemed difficult according to these quotes: “They [healthcare professionals] 
don’t understand; they think they understand. They put everything in the context of 
their own speciality”, “They want to make you look even more like an idiot” and 
“They would only talk and talk and talk [without listening]” (Meldrun et al. 2009). 
The practical relevance of involving specialists from disciplines engaged with the 
medical humanities in preparing communication about disease, health behaviours and 
treatment options becomes obvious in the following two examples: In India, initia-
tives have been taken to overcome stigmatisation of those infected with HIV by delib-
erately applying positive language in public speaking (Finn and Sarangi 2009). In 
Guinea, anthropologists created a successful programme for communication with 
rebellious communities to fight the spread of Ebola virus disease in 2014 through 
socio-anthropological enquiry and participatory action research (Anoko 2014).

Communication occurring at interpersonal level, in particular between health-
care professionals and patients, is difficult to study through direct observation. 
Methods often used instead are surveys or medicines use studies at population level 
for studying outcomes of interpersonal communication. The research methods pre-
sented in this book are often more easily applicable to communication events target-
ing large audiences, mostly using data collected from these audiences, large data 
bases or observations of phenomena in the public domain. Nevertheless, linguistic 
discourse analysis investigates the use of language in its real-life social contexts and 
the meaning of communicative exchanges, and has been shown to be relevant to 
interpersonal communication in healthcare (Shaw and Bailey 2009). Video record-
ings or transcripts can be used (Shaw and Bailey 2009), or audio recordings of 
conversations, as has been done regarding human papillomavirus (HPV) vaccines 
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(HPV) vaccines (Sturm et al. 2017). Methods from the applied linguistics can create 
understanding of relationships between texts, talk and other modes of communica-
tion in interpersonal, intra-group or mass communication, and actions people take 
in relation to health and risks, including medicines (Jones 2013).

Humanities of Medicinal Product Risk Communication
The medical humanities remind us that good care for patients requires communica-
tion skills, empathy, self-awareness, judgement, professionalism and mastering the 
social and cultural context of personhood, illness and healthcare (Coulehan 2019). 
Medicinal product risk communication requires the same and research should gen-
erate the evidence necessary for communicating in a way that supports good patient 
care. Such evidence can be used for preparing communication events or training of 
communication skills. It is therefore suggested, as an outlook of this chapter to the 
future, to specifically establish humanities of medicinal product risk communica-
tion. In patient-centred care, the ultimate concern of researching and improving 
communication about medicines is the patient as an individual. It is however not 
only important to identify patient needs and preferences, but also how healthcare 
professionals feel and act about communication. The doctor who thinks the patient 
does not need or cannot understand medical information or who feels not to know 
how or when to provide understandable information is not a rare case. It is therefore 
hoped that establishing humanities of medicinal product risk communication can 
serve to shed more light on patient-healthcare professional interactions and support 
both parties in creating an effective and satisfying exchange. Likewise, the chal-
lenges those in regulatory or public health bodies feel when preparing statements 
for publication, responding to journalists, policy makers or parliamentarians, or 
engaging with patients and healthcare professionals at meetings or public hearings, 
and, vice-versa, the experiences of those interacting with regulatory or public health 
bodies or receiving information from them can be enlightened by the methods the 
medical humanities apply. For example, the finding of the words that adequately 
express the evidence, the uncertainty, the rationale for a regulatory decision, the 
advice for safe and effective use of the medicine and the respect for the patient, and, 
at the same time, address all information needs of patients and healthcare profes-
sionals and all legal requirements can be a challenge. Investigating the human expe-
rience of the words and the processes behind may be of research interest.

Humanities of medicinal product risk communication is proposed here to be 
defined as the application of the disciplines of humanities for studying medicinal 
product risk communication from the viewpoint of the human experience of patients, 
healthcare professionals and others involved in such communication, with the aim 
of practicing patient-centred care with shared therapeutic decision-making.

Pharmacoepidemiology
Another perspective on the future development of medicinal product risk communi-
cation research is offered by pharmacoepidemiology. This is the science that applies 
epidemiologic approaches to studying the use, effectiveness, value and safety of 
pharmaceuticals (International Society for Pharmacoepidemiology (ISPE) 2019) 
and investigates medicines as a determinant of health using data from populations 
(Spitzer 1991). Pharmacoepidemiological study designs are used to measure the 
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impact of medicine-related communication events, such as changes to the product 
information or news media reports, on disease diagnoses, medicines use and subse-
quent health outcomes. Pharmacoepidemiology is a major contributor to research 
into medicinal product risk communication.

Epidemiology of Medicinal Product Risk Communication
As a focus of pharmacoepidemiology and at the same time an expansion in terms of 
data sources and multidisciplinary methods, it is suggested here to establish epide-
miology of medicinal product risk communication. This is proposed as the applica-
tion of epidemiological methods for studying medicinal product risk communication 
as a determinant of health with the aim of supporting evidence-based decisions on 
communication for patient safety and population health.

This acknowledges that the use and outcomes of a medicinal product can only be 
as good as the quality and adoption by patients and healthcare professionals of the 
information for the safe and effective use of the product, and this is influenced by 
many factors, risk perceptions in particular. However, epidemiology of medicinal 
product risk communication should not only study the communication materials 
belonging to the medicinal product. As far as epidemiological methods can, it should 
investigate structures and processes of any of the multiple omnipresent communica-
tion events (see Table 1.1), make use of a wide range of data and study all potential 
outcomes (see Table 1.2), to create understanding if and how these relate to health 
outcomes and are influenced by other factors, such as socio-economic ones. While 
pharmacoepidemiology has always been concerned with the use and effects of med-
icines in real world healthcare, routinely collected data relating to a patient’s health 
status or the delivery of healthcare from a variety of sources (other than traditional 
clinical trials) are nowadays referred to as real world data (RWD). Evidence derived 
from the analysis of RWD is called real world evidence (RWE). This can benefit 
from the availability of larger, cross-linked and new data sources as a consequence 
of the ongoing digitalisation and increasing worldwide application of the internet. 
New data sources to highlight are mobile health apps and social media (Cave et al. 
2019; Kholsa et al. 2018; United States Food and Drug Administration (US FDA) 
2017b). The use of RWD and RWE offers opportunities for planning and evaluating 
communication events. Medicines use and other pharmacoepidemiological studies 
can identify patterns and influencing factors of medicines use as well as typical 
patient and prescriber profiles. The synergistic collaboration of pharmacoepidemi-
ologists and social scientists for situation and audience analyses as well as for for-
mulating and evaluating risk minimisation and communication strategies has already 
been called for (Radawski et al. 2015; Bahri 2010). This is supposed to help charac-
terising audiences more comprehensively in terms of who they are, what they think 
and feel, and how they behave in terms of using medicines, as well as to understand 
communication flows, contents and outcomes. Beyond RWD on patient health sta-
tus or delivery of healthcare, the large sets of data that are produced by people using 
the internet and that can only be stored and analysed computationally—especially in 
relation to human behaviour—are referred to as big data (Cambridge English 
Dictionary 2019). Online publishers use such data to inform their business develop-
ment, and they may also be useful for medicinal product risk communication 
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research, although care is warranted in interpreting findings (Edwards and Lindquist 
2011). As has already been done for vaccines, media content analyses can shed light 
on public debates and concerns of patients and healthcare professionals and usefully 
inform communication strategies (Bahri et al. 2017; Larson et al. 2013). Ways for 
efficient and valid use of the new data sources have still to be developed.

Ways Forward

“Healthcare is a sacred mission …
a moral enterprise and a scientific enterprise …
We don’t have a consumer who understands everything and
makes rational choices - and I include myself here …
Ultimately the secret of quality is love …
If you have love, you can then work backward
to monitor and improve the system.” 
Avedis Donabedian (Donabedian 2001)

This chapter takes a humane perspective on the triad of medicines, risks and com-
munication with the goal to understand and improve communication for patient- 
centred care, enabling informed therapeutic decisions, preventing harm and hence 
contributing to patient and public health globally.

Medicinal product risk communication has become an essential process of phar-
macovigilance, mainly through crises of safety concerns and recognition that prod-
uct information and other risk minimisation measures are not as effective in 
healthcare as intended. Experience and research have shown that communicating 
about risks with medicines goes far beyond providing information on the evidence 
of risks and safe use advice. It includes detailing the underlying safety surveillance 
systems and methods, and their trustworthiness, in addition to listening to, collect-
ing data from and engaging with patients and healthcare professionals. Information 
and exchanges about medicines and their potential risks are omnipresent in our 
lives, as experiences with medicines are frequently discussed in multiple spaces, in 
particular in healthcare as well as the news and social media. Certainly, responsible 
leaders are needed who connect those active in pharmacovigilance—whether in 
regulation, industry, research or healthcare—, with all healthcare professionals 
directly responsible for patient care as well as with patients, consumers and parents. 
Jointly, they should create common ground and motivation, and make patient 
empowerment and safe and effective use of medicines happen. Leadership is also 
needed to implement evidence-based communication practices, whether in health-
care, public bodies, or the media. In order to make these improvements, a compre-
hensive understanding of medicinal product risk communication is needed. As 
people, their interactions and media use change over time, this understanding also 
needs to be kept-to-date and requires continuous research.

This chapter therefore proposes the establishment of a self-standing inclusive dis-
cipline of humanities and epidemiology of medicinal product risk communication. 
When combining these two approaches of humanities and epidemiology, qualitative 
methods can generate hypotheses that can be tested through quantitative research, 
and quantified phenomena can be better interpreted by means of qualitative studies. 
Building on research that has been achieved to date, this discipline should apply a 
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multilayered research framework. Such framework has been developed in this chap-
ter to prepare a common platform for collaborations among researchers from a wide 
range of relevant disciplines, who will bring their own data sources, methods and 
expertise, and can create synergies and generate more complete evidence. This can 
consider the omnipresence of medicinal product risk communication in all social 
spheres of life as well as simultaneous, subsequent and interacting information flows 
between multiple parties. It is expected that multilayered research will provide for 
wider and deeper understanding of causal relationships, risk and success factors and 
pathways towards communication outcomes. The framework integrates participatory 
action research approaches for active roles of patients, healthcare professionals and 
journalists in data provision, calls for studies and even conduct of research. 
Connecting with those who require or transmit information is vital for medicinal 
product risk communication research, in order to achieve its full utility for individu-
als and society, in high and low resource settings alike.

Future multilayered research that aims for changes towards an informed, safe and 
effective use of medicines and patient-centred care in sustainable manner will have 
to especially incorporate design science as well as theories of implementation and 
realist evaluation. These can underpin and further develop a strategic approach to 
communication. Dissemination and implementation science was born out of the 
desire to achieve evidence-based best healthcare practices and investigates why 
implementation succeeds or fails (Nilsen 2015). The comprehensive question of 
realist evaluation is “What works, for whom, in what respects, to what extent, in 
what context, and how?”. Its purpose is to explain how outcomes were caused by 
social and psychological factors that drive reasoning, emotions and behavioural 
responses in the given social and political context with many interwoven variables. 
This goes far beyond single pathways of cause and effect and looks for mechanisms 
of causal relationships within complex situations (Better Evaluation 2019), such as 
medicinal product risk communication. Which variables influence our choices most 
can be explored by methods using choice models (Ryan et al. 2001). Design science, 
informed by cognitive and behavioural sciences, will have to increasingly study so-
called human factors as the discipline concerned with the interaction between 
humans and system elements. Human factors applies anatomical, physiological and 
psychological knowledge to designing systems that complement human ability, 
enhance safety, comfort and productivity, and reduce adverse incidences and human 
error. Human factors also apply methods like root-cause analysis (Tsukahara and 
Calil 2016). Relevant to healthcare are job-related, individual, organisational and 
environmental factors affecting healthcare professionals at work and equivalent fac-
tors for patients. They are important for interpersonal communication as well as for 
information technology (IT) systems, including prescribing and dispensing soft-
ware, internet-based systems, mobile health apps and social media (Charted Institute 
of Ergonomics and Human Factors (CIEHF) 2019; Health and Safety Executive 
(HSE) 1999; National Center for Human Factors in Healthcare e.g.; World Health 
Organization (WHO) 2009). New IT tools can support patients and healthcare pro-
fessionals, but there may also be threats to health equality due to algorithms of 
search engines or the dissemination of fake news. Human internet “trolls” and 
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“chatbot” computer programmes that simulate human conversations through so-
called artificial intelligence have lately become subject to health communication 
research (Jamison et al. 2019). Designing communication interventions with utility 
and effectiveness in mind right from the beginning, for avoiding errors and unin-
tended outcomes, should benefit from a structured and culturally sensitive approach 
to messages and tools development, involving representatives from all target groups 
in formative research. Those with limited literacy or cognitive impairment have also 
to be catered for, e.g. by means of the FIP pictograms (International Pharmaceutical 
Federation (FIP) 2017b). Important to note, there are more and more calls from 
patients for visualisation of comparative risk quantification and warnings. For exam-
ple, in the EU there was a major call from patients for a pictogram that warns about 
the teratogenic risk of valproate (European Medicines Agency (EMA) 2018c). Even 
the pros and cons of applying emoji in interpersonal healthcare communication and 
scientific articles has recently been discussed (Goodman 2019; O’Reilly-Shah et al. 
2018). However, no matter which format of information, understandability of infor-
mation is a key requirement, but not independent from the given level of health lit-
eracy of the target group. The scholarly body of knowledge in health literacy is 
considered still small (Aldoory 2017), but it is logical to see it as depending on the 
general literacy level. It is therefore worrying that in 2016 international research has 
shown that nowadays even in countries of high literacy like Germany almost 20% of 
10-years-old schoolchildren have difficulties in deriving sense from reading (Boie 
2018; TIMSS and PIRLS International Study Centre 2019). While this might possi-
bly be addressed through audio and video product information for medicines, those 
deprived from literacy will be limited in proactively seeking health information and 
in participating in therapeutic decisions in a fully informed manner. No research and 
no improvement of medicinal product risk communication can remedy such inequal-
ity within or between countries. Researchers in medicinal product risk communica-
tion should therefore disseminate their findings and arguments widely and support 
general education and life-long learning as fundamental to health. Presenting medi-
cines in a generally understandable manner will also face new challenges, as novel 
types of medicinal products are expected, such as advanced therapy products or so-
called precision or personalised medicine that individualises products, for example 
through genetic tests (United States Food and Drug Administration (US FDA) 
2018d). Apart from explaining such novel medical technologies, the personal and 
public dialogue for demonstrating the trustworthiness of the systems underpinning 
their safety, quality and efficacy will remain crucial. In addition to research into the 
ongoing digitalisation mentioned above, the interpersonal face-to- face communica-
tion requires research too. One can even argue that in times of high multiplicity of 
information flows due to the digitalisation with the potential to overwhelm, confuse 
and misinform, communicating with real trusted faces becomes more essential. This 
applies not only to healthcare but to communication of regulatory and public health 
bodies with stakeholders and the public too. Research from the humane perspective 
could embrace new ways of studying as well as training for patient-healthcare inter-
actions. This includes role plays which are increasingly applied to prepare students 
for professional life. An example for a new way of training healthcare professionals 
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is a workshop for pharmacists that applied Laban movement analysis to body exer-
cises and role plays, in order to foster self- awareness when as a healthcare profes-
sional one starts feeling uncomfortable talking to a patient and to foster understanding 
the emotional impact of non-verbal communication on patients (Penfield and Bahri 
2014). Importantly, these new ways provide a chance for healthcare professionals to 
gain embodied experiences of different mental states, both their own and of patients. 
This can inform managing one’s own feelings and choosing the most effective com-
munication behaviour in a given situation. Changing perspectives to understand bet-
ter own and others’ risk perceptions can also become subject of research for 
informing communication curricula and training events, or regulatory activities and 
communication. How uncertainty of evidence on a safety concern or lack of confi-
dence in one’s capacity to communicate influences the performance of communica-
tors needs to be explored too. In this respect, the recent developments of cognitive 
psychology and neurosciences and how the cognitive-behavioural perspective and 
the biological, nervous system-focused perspective come together in cognitive neu-
ropsychology raise expectations. This newly emerging approach studies brain func-
tioning and perception across the life span (Vrije Universiteit Amsterdam (VU) 2019).

Last but not least, we should never forget that what is spoken, written or otherwise 
expressed, if heard, read, seen or felt, may have a long-lasting impact, or a short half-
life; it can be replaced with a new message, but it can never be undone completely; it 
will stay forever, even if only in the faintest of someone’s memory, even if only as the 
weakest trace in someone’s behaviour that has the power to influence someone else. 
We should use the way we communicate, this behaviour of ours that connects us all, 
wisely—it is the key to so many things that we pursue in health and life.

Conclusions
• Given the major contribution of medicinal products to health benefits but 

also given that no medicine comes without risk, communication about 
medicines has become omnipresent in personal and public life.

• Communication about the risks of medicines and how to use them safely is 
essential for patient-centred care, shared therapeutic decision-making and 
avoiding harm; improving this communication is necessary due to recur-
rent problems with sustainable risk minimisation in healthcare and evolv-
ing expectations of patients.

• Beyond this pharmaceutical-medical perspective, communication is to be 
recognised as a vital human behaviour; such humane perspective has com-
passion and curiosity for how we seek understanding of the world and 
interact with each other within social spheres, how this relates to our per-
ceptions and choices in life as well as our longings and goals, and how this 
may impact on our medicines use and health.

• With this wider perspective, medicinal product risk communication 
comprises the structures, processes and outcomes of information 
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exchanges about risks and any concerns people may have with medicines, 
about the measures to support safe use and minimise risks and about risk 
governance overall in private, community and society spheres.

• Research into medicinal product risk communication is so far limited in 
terms of medicinal products, outcomes and world regions studied as well 
as data sources and methods applied, and studies rarely conclude robustly 
on causality between a communication event and outcomes.

• With a view to gaining a wider and deeper understanding and instigating 
evidence-based improvements of communication, this chapter proposes a 
multilayered research framework that combines data types and methods 
from various scientific disciplines to establish causal relationships, risk 
and success factors and pathways towards communication outcomes; 
research objectives can be conceptual, generating basic and generally 
applicable understanding, formative, testing and evaluative.

• Multilayered research into medicinal product risk communication 
addresses the omnipresence, multitude and complexity of communication 
by studying situations before and after a communication event in the con-
text of other simultaneous, subsequent or interacting communication in the 
various social spheres and at multiple levels, identifying immediate and 
far-reaching outcomes and analysing the multiple parties, flows and con-
tent of communication as well as structures of power and other influencing 
factors.

• This framework advocates for incorporating participatory action research 
with patients, healthcare professionals and journalists as partners in 
research and mutual learning.

• Those engaging in multidisciplinary research need to be aware of termino-
logical discrepancies between disciplines and always clarify what is sub-
ject to their research and which terms they apply with which meanings; 
this chapter proposes typologies of communication events and their out-
comes to promote collaborative research and convergence on concepts and 
terms needed for synthesising findings.

• The suggested outcome categories are (1) Exposure to messages; (2) 
Debate; (3) Risk knowledge and risk minimisation skills; (4) Attitudes; (5) 
Behaviours; (6) Health, quality of life and other benefits; (7) Trust, engage-
ment and satisfaction; (8) Risk governance, management and communica-
tion systems; (9) Legal and other official procedures; and (10) Research.

• Based on the multilayered research framework, it is suggested to establish 
a research field dedicated to medicinal product risk communication that 
combines approaches from the humanities and epidemiology, defined by 
this chapter as:
 – Humanities of medicinal product risk communication: the application 

of the disciplines of humanities for studying medicinal product risk 
communication from the viewpoint of the human experience of patients, 
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Abstract

This chapter discusses oral contraceptives as a special case in risk communica-
tion on medicines, as they are provided to large populations of young, healthy 
people and the tolerance for risks is therefore low. All combined oestrogen–pro-
gestin containing oral contraceptives have similar effectiveness in preventing 
pregnancy, but carry different risks for rare but serious venous thromboembolism 
(VTE), i.e. blood clots that are potentially fatal if they travel to the lungs. In 
1995, large-scale studies indicated a higher VTE frequency with newer “third- 
generation” contraceptives, and in 2009, with drospirenone-containing contra-
ceptives. This chapter describes the challenges and outcomes of the related 
communication events and discusses the media representation of the “pill scare” 
in the United Kingdom in 1995. This had an immediate impact, leading to world-
wide recognition of the need for effective communication of risks of medicines 
as a crucial task, with a profound effect on regulatory risk communication that is 
still haunting us today. The chapter further examines the role of financial con-
flicts of interests of medical journal authors in the interpretation and wider dis-
semination of research evidence.
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2.1  Situation: The Safety Concerns with Hormonal 
Contraceptives and Communication Challenges

When the first oral combined hormonal contraceptive (CHC), commonly called “the 
pill”, was introduced onto the market in the United States (US) in 1960, it represented 
a major shift in the use of medicinal products. This was the first product with the 
intended effect of altering a normal physiological process, i.e. to suppress monthly 
ovulation for the prevention of pregnancy. While CHCs were celebrated by many as 
key to women’s right to take control of their fertility and whether and when to have a 
child as well as women’s liberation to enjoy sexuality without aiming for or fearing 
pregnancy, others condemned CHCs as being against the natural or moral order (Dhont 
2010; Kruvand 2012). These controversies highlight the fact that medicines may not 
only be a medical intervention but also of broader societal concern tied to individual 
life choices, gender equity, and morality. Since the 1960s, CHCs have become widely 
available and used in most countries, and have been included in the Essential Medicines 
List issued by the World Health Organization (WHO) (World Health Organization 
2017). Over 100 million women worldwide use CHCs (Brynhildsen 2014; United 
Nations, Department of Economic and Social Affairs, Population Division 2015).

Given that contraceptives are used, often for many years, by large populations of 
generally young, healthy people, safety standards need to be particularly high. 
Tolerance for risks of rare, serious harmful effects is lower than for a medicine used 
to treat or prevent disease. Risk assessment of CHCs therefore differs fundamen-
tally from that of other medicinal products, because risks are not being weighed 
against the harmful effects of a disease process. The level of risk that a contraceptive 
user judges to be acceptable also differs depending on a woman’s life circumstances 
and can involve a trade-off of acceptance of higher risks in exchange for higher 
effectiveness. This can be especially acute in countries where there is limited access 
to therapeutic or elective pregnancy termination, in particular for women in lower 
income-settings or where religious or moral beliefs make this option unacceptable. 
When CHCs were first marketed in the 1960s, pregnancy termination was illegal in 
most countries and deaths from unsafe illegal terminations were a frequent cause of 
death in women of reproductive age; this situation continues in countries with 
restrictive laws in Africa, Latin America, and Asia (Haddad and Nour 2009). Gender 
inequity can also play a role, for example, in relation to employment conditions and 
financial insecurity associated with pregnancy, inability to negotiate condom use, or 
where women’s contraceptive use must remain hidden. Additionally, some women 
have health conditions that make pregnancy riskier. These factors provide an impor-
tant role in women users’ and physicians’ judgments of the acceptability of risks of 
harm and contraceptive choice.

It is therefore no wonder that the way that safety and harmful effects are com-
municated for CHCs has been fraught with controversy. Among CHCs there is no 
reliable evidence of differences in effectiveness with appropriate use (Lopez et al. 
2013). This includes low-oestrogen-dose CHCs with less than 20 μg per day, which 
are equally effective as products containing more than 20 μg (Gallo et al. 2011). 
Against this backdrop of similar effectiveness in preventing pregnancy, there are 
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however differences in the safety profile of different formulations. Two main 
“waves” of pharmacoepidemiological research have identified risk differences 
between CHCs, the first beginning in 1995, and the second nearly 25 years later, in 
2009. Although the specific products involved differed, a common theme runs 
through both waves in relation to risk communication. In both cases, the newer, 
heavily promoted CHCs were found to be riskier than older products with a longer 
history of use, flying in the face of a common assumption among physicians and the 
public that “newer is better”. In both cases, increased risks of the newer products 
have been hotly contested, with contradictory messages in both the medical and 
general media. The extensive media coverage included personal stories of young 
women who died or suffered serious harm.

This chapter describes the communication events surrounding CHCs and the dif-
ferences in risks of blood clots, or venous thromboembolic events (VTE), of differ-
ent lower dose (≤50 μg oestrogen) formulations and examines two major aspects of 
risk evaluation and communication:

 1. communication regarding the regulatory response to the scientific evidence of 
differing risks and sometimes conflicting roles of the general media in represent-
ing these risk differences, and

 2. the potential role of conflict of interests in the dissemination of scientific evi-
dence to healthcare professionals in medical journals as a major communication 
type and information source for healthcare professionals.

The Safety Concerns
CHCs consist of an oestrogen and a progestin, two synthetic hormones similar to 
the natural female sexual hormones. They prevent the release of egg cells from the 
ovaries (ovulation) through a number of interacting hormonal feedback loops. They 
are now available for oral use, as a vaginal ring, and as a patch, but oral preparations 
are by far the most commonly used.

While CHCs are generally safe, there are some rare risks associated with 
their use, as with all other medicinal products. Amongst those, VTE is the most 
important serious adverse event which may be caused by CHCs. VTE is caused 
by blood clots in the deep veins, e.g. in the leg, that may travel to the lungs. VTE 
can lead to severe harm with irreversible disabilities and even death. According 
to a comprehensive review of the evidence, conducted by the European 
Medicines Agency (EMA) in 2013, the risk of blood clots in the veins varies 
between CHCs, depending on the oestrogen dose and the type of progestin they 
contain, and ranges from “5 to 12 cases of blood clots per 10,000 women who 
use them for a year”. This compares with “2 cases of blood clots in the veins 
each year per 10,000 women who are not using CHCs” (European Medicines 
Agency 2014).

The first report in the medical literature of a link between CHCs and increased 
risk of VTE dates from 1961, with a case report published in the Lancet of a woman 
who experienced a pulmonary embolism following CHC use (Jordan 1961). By 
1962, the manufacturer of the first marketed CHC, Searle, had received reports of 
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132 cases of VTE in CHC users, 11 of which were fatal (Geampana 2016). In 1967, 
the Medical Research Council in the United Kingdom (UK) published a preliminary 
report of the results of three case–control studies, all indicating a higher rate of 
blood clots with CHC use (Anonymous 1967), and in 1969 the UK Committee on 
Safety of Medicines (CSM) warned of higher risks with CHCs containing more than 
50 μg of oestrogen (Lackie and Fairchild 2016). The research had indicated risk 
differences based on the oestrogen dose, with CHCs containing 50 μg or more of 
oestrogen associated with higher risks.

The Increased VTE Risk of “Third-Generation” Contraceptives
The first large-scale evidence of differences in risk of blood clots in women using 
CHCs containing different progestins dates from late 1995, when three case–con-
trol studies found evidence of higher VTE risks among newer “third- generation” 
CHCs containing the progestins desogestrel or gestodene, as compared with older 
“second-generation” CHCs containing the progestins levonorgestrel or norethin-
drone (Anonymous 1995; Jick et al. 1995; Spitzer et al. 1996). One of these studies 
was sponsored by the WHO (World Health Organization Collaborative Study of 
Cardiovascular Disease and Steroid Hormone Contraception 1995), another insti-
gated by the UK CSM (Jick et  al. 1995), and the third conducted by the 
Transnational Research Group on Oral Contraceptives and the Health of Young 
Women and funded by a manufacturer of a “third-generation” CHC (Spitzer et al. 
1996). These studies constitute the first large-scale research indicating that the 
progestin component of a CHC was also an important determinant of VTE risk, in 
addition to the oestrogen dose. The riskier “third-generation” products were also 
newer and had been heavily promoted to physicians as having a more favourable 
side effect profile than older CHCs.

The Increased VTE Risk of Drospirenone-Containing Contraceptives
In 2001, the first CHC containing the progestin drospirenone was approved, under the 
trade name of Yasmin® (drospirenone 3 mg/ethinylestradiol 0.03 mg). This was the 
first novel progestin to be included in a CHC for many years. When this product was 
first marketed, it was not clear how its risk of blood clotting compared with that of 
other oral contraceptives, as too few women had been exposed in pre-market studies to 
characterise this infrequent risk (Pearce et al. 2005). This is similar to the situation 
faced with “third- generation” products when they first came to market. The first popu-
lation-based studies to indicate an increased VTE risk with drospirenone were pub-
lished in the British Medical Journal (BMJ) in 2009. These included a Dutch 
case–control study of patients in VTE treatment centres (Vlieg et  al. 2009) and a 
Danish population-based study (Lidegaard et al. 2009). These studies came to differing 
conclusions from two earlier manufacturer-sponsored studies, both published in 2007 
(Dinger et al. 2007; Seeger et al. 2007) and carried out at the request of the EMA(Dinger 
et al. 2007) and the US Food and Drug Administration (US FDA) (Seeger et al. 2007). 
Another manufacturer-sponsored study published in 2010 also failed to find increased 
risks (Dinger et al. 2010). These conflicting results likely reflect differences in research 
methods, including how exposures and health outcomes were defined and which types 
of oral contraceptives were chosen as a comparison group (Jick 2015).
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In 2011, four additional studies confirmed drospirenone’s higher VTE risks 
(Gronich et al. 2011; Jick and Hernandez 2011; Lidegaard et al. 2011; Parkin et al. 
2011). The US FDA carried out its own study, published in 2013, also confirming 
these increased risks (Sidney et  al. 2013). When all studies were combined in a 
Cochrane systematic review published in 2014, the magnitude of increased risk of 
blood clotting with drospirenone was similar to that of “third-generation” CHCs (de 
Bastos et al. 2014).

The Communication Challenges
Following the initial evidence of increased VTE risks for “third-generation” and 
drospirenone-containing CHCs, an ongoing controversy affected interpretation of 
the risk evidence and its communication. Major challenges in communicating the 
evidence arise from what has already been discussed or will be elaborated further on 
in this chapter, in summary:

• the need for an informed choice to use a medicinal product by healthy 
individuals;

• social tensions regarding the morality of contraceptive use;
• accumulating and controversial evidence about differences in VTE risk between 

the different CHC products;
• ongoing court cases;
• commercial interests of the manufacturers; and
• the role of the media in social amplification of risk perception.

From very early in the history of CHCs, there has been a tension between an 
interpretation of “the pill” as a source of liberation on the one hand and, on the other 
hand, considerations that women were not adequately warned about evidence of 
harm. Barbara Seaman, in her book The Doctor’s Case Against the Pill of 1969, 
critiqued medical paternalism and argued that women were being kept in the dark 
about serious risks, including deaths from VTE (Seaman 1969). In 1970, a year after 
the launch of this book, US Senate Subcommittee hearings were held on the safety 
of CHCs which led to a recommendation that all CHCs to be accompanied by a 
patient package insert in order for women to be informed of potential risks. The 
package insert was based on the approved product information but written in lay 
language, the first such requirement for a pharmaceutical product in the US (Lackie 
and Fairchild 2016). Public attention to VTE risks also likely helped to stimulate the 
research leading to a reduction in both the oestrogen and progestin dose in CHCs 
and to the development of safer formulations widely available since the early 1980s.

A related communication issue is the advertising of CHCs to the public, espe-
cially in the US, which allows direct-to-consumer advertising (DTCA) of prescription- 
only medicines. Between 2005 and 2010, overlapping the period in which the  
risk controversy described above was unfolding, the manufacturer of the drospire-
none-containing CHCs Yasmin® and Yaz® (another trade name for a drospirenone-
containing CHC) spent US $404 million advertising these brands to the US public. 
This was 56% of the US $717 million spent on advertising of all CHCs to the US 
public during this 6-year period (Wu et  al. 2016). In 2003, the US FDA judged 

2 Hormonal Contraceptives



92

Yasmin® television advertisements and in 2008 Yaz® advertisements to contravene 
US regulations (Abrams 2008; Hankin 2003), in both cases partly due to minimisa-
tion of information on serious risks.

2.2  Events: The Communication Experiences

The so-called VTE pill scare of 1995 in the UK was a major event in medicinal risk 
communication affecting regulators’ understanding of potential pitfalls in the com-
munication of emergent evidence on harmful effects of products that are already on 
the market (see Chap. 1). This chapter describes the “VTE pill scare” and reflects on 
why it led to divided responses.

The “VTE Pill Scare” in the United Kingdom
In October 1995, the UK CSM issued a warning on the increased risks of blood 
clots with desogestrel- and gestodene-containing CHCs in a direct health profes-
sional communication (DHPC) (also called a “Dear Doctor” letter), advising phy-
sicians to switch women using these CHCs to lower risk products (UK Committee 
on the Safety of Medicines 1995). Similar warnings were issued concurrently by 
regulatory authorities in Germany and Norway. All of these warnings were issued 
“pre-publication”, i.e. when the studies (see Sect. 2.1) had been seen by the regu-
lators but were not yet publicly available. The fact that the studies had not yet 
undergone the peer-review process for publication in a medical journal was high-
lighted in critiques of the public CSM warning (Spitzer 1997).

Recommendations in other countries varied. The Netherlands issued a more 
restrictive warning, recommending switching to a product with lower VTE risk in 
women with risk factors, and avoiding initiation of “third-generation” CHCs in first- 
time contraceptive users (de Vries et  al. 1998). Neither the US FDA nor Health 
Canada issued similar advisories (Geampana 2016). The CSM warning is referred 
to as having caused the UK “VTE pill scare” because of its extensive press coverage 
and implications, which are discussed later in this chapter.

Following these regulatory warnings and publication of the underlying studies, a 
scientific controversy arose about whether VTE risks were truly higher with “third- 
generation” CHCs. This was based on extensive critique of the methods used in the 
1995 studies and in additional studies published following the CSM warning. One of 
the 1995 studies had been carried out in the UK General Practice Research Database 
(GPRD) (Jick et al. 1995), and a second analysis, carried out of the same database and 
funded by manufacturers of “third-generation” CHCs, was published in 1997 (Farmer 
et al. 1997). This second study did not find increased risks with use of “third-genera-
tion” CHCs (Farmer et al. 1997). Similarly, the 1995 Transnational Study (Spitzer 
et al. 1996) was re-analysed—this time with only manufacturer funding—and this 
analysis failed to find a risk difference and blamed earlier results on methodological 
shortcomings (Lewis 1999; Loder et al. 2015). This re-analysis of the Transnational 
Study was influential in sowing doubt in a UK legal case against the three manufactur-
ers of “third-generation” CHCs by women who had suffered blood clots (Skegg 
2000). A second reason this legal case failed to find the manufacturers liable is that the 
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most reliable estimate of the relative risk of VTE with “third-generation” versus other 
CHCs was 1.7 (Kemmeren et al. 2001). This was below a threshold set by the court 
of a doubling of risk (Skegg 2000). In his July 2002 decision, the presiding judge, 
Mackay agreed with the 1.7 relative risk, but found it below the threshold required for 
liability, stating: “I would incline to a finding that there is an underlying causal con-
nection at about that level of increased risk” (Ashraf 2002).

Beforehand, in July 2001, the first systematic review had been published in the 
British Medical Journal synthesising all research evidence to date in a meta- 
analysis of the results of the 13 included studies and confirming an overall odds 
ratio of 1.7 (95% CI 1.4–2) for blood clots in users of “third-generation” versus 
“second- generation” CHCs (Kemmeren et al. 2001). This research team also car-
ried out a separate analysis by industry funding and found an odds ratio of 1.3 
(95% CI 1.0–1.7) of increased risk for “third-generation” CHCs in studies funded 
by the pharmaceutical industry, as compared with 2.3 (95% CI 1.7–3.2) in non-
industry-funded research (Kemmeren et al. 2001). The authors further examined 
the methods used to evaluate risks and suspected biases that had been cited to 
refute study results, such as a potential healthy user bias, biases due to recency of 
product introduction, duration of use, diagnostic suspicion and referral biases, 
prescribing bias and effects of switching (Suissa et al. 2000). The observed risk 
differences stood up to scrutiny in sensitivity analyses taking these factors into 
account. For example, the odds ratio among first-time contraceptive users was 3.1 
(95% CI 2.0–4.6), among short-term users 2.5 (95% CI 1.6–4.1), and longer-term 
users 2.0 (95% CI 1.4–2.7) (Kemmeren et al. 2001), suggesting that taking these 
factors into consideration strengthened rather than weakened the evidence of 
increased risk.

Intense methodological criticism has been a consistent feature of the research 
literature on VTE risks of CHCs. As this case highlights, scientific controversies 
had important legal, medical, commercial, and communication consequences. 
Within this controversy, medicines regulators needed to decide when and how to 
respond, what to communicate to the public, and whether any limits on prescrib-
ing should be imposed, such as restricting use of riskier products to second-line 
use for women who cannot tolerate less risky products. As is described below, the 
experience with the “VTE pill scare” has no doubt had a chilling effect on risk 
communication.

Alarmist press coverage of the CSM warnings has been blamed for the “VTE pill 
scare” in the UK in 1995, but the potential for alarm may have also rested on lack 
of prior knowledge and awareness, and may have affected non-users more than 
users (Jick et al. 1998; Martin et al. 1997). Secondly, the nearly mythic status of this 
“scare” might not necessarily have been a neutral communication event. The two 
progestin components of lower risk products, levonorgestrel and norethisterone, 
were no longer under patent protection and thus less expensive generic products 
could be produced, whereas the progestin components of the riskier “third-genera-
tion” CHCs were still under patent protection. Researchers have highlighted the 
influence of commercial pressures on patterns of risk communication (Pearce 2008), 
and on a muddying of the waters concerning the scientific evidence that has left 
physicians and the public unsure what and whom to believe (Dukes 2011).
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The implications of the “VTE pill scare” (see Sect. 2.3) are in many ways 
extraordinary. The first question it poses is why is this described as a UK “pill scare” 
given that CHCs were being used globally? Were there specific features of risk com-
munication in the UK that contributed to this view? As is noted above, regulators 
differed in their responses, and in North America were notably silent. The second 
question is, why did a sedate, practical warning for women using certain types of 
CHCs to switch to another type with lower VTE risks, unless they had specific rea-
sons to stay on a “third-generation” CHC, lead to a scare? The wide availability of 
equally effective yet safer CHCs through a universal public healthcare system in the 
UK greatly simplified the message and should have provided reassurance, not fear.

When drospirenone-containing oral contraceptives were also associated with 
increased VTE risks over 10 years later, again a similar pattern occurred of dis-
missal of evidence of risk differences as being due to methodological weaknesses 
and biases in studies indicating increased harm (Shapiro 2013). Given the similari-
ties in these two events, we were interested to examine whether financial conflicts 
of interest might influence key messages about risk differences communicated to 
physicians in medical journals, and conducted the study described in Sect. 2.2.1.

2.2.1  Study of the Impact of Conflicts of Interests 
on the Dissemination of Evidence on Risk Differences 
Between Hormonal Contraceptives in Medical Journals

Objectives and Methods In order to examine whether conflicts of interests played a 
role in the interpretation and communication of evidence on relative safety of differ-
ent CHCs in medical journals, we carried out an analysis of articles published from 
2010 until the end of 2016 that cited one or more of the studies that compared dro-
spirenone-containing CHCs with levonorgestrel- or norethindrone-containing (“sec-
ond generation”) CHCs (Dinger et al. 2007, 2010, 2016; Gronich et al. 2011; Jick 
and Hernandez 2011; Lidegaard et al. 2011; Parkin et al. 2011; Sidney et al. 2013; 
Bird et al. 2013; van Hylckama Vlieg et al. 2009; Vinogradova et al. 2015; Ziller 
et al. 2014). Some of these studies also included a comparison of desogestrel- and 
gestodene- containing (“third generation”) pills. We used Web of Science Core 
Collection (Clarivate Analytics, December 2017) to carry out a cited reference 
search, identifying all citing articles (n = 481). We eliminated duplicates and selected 
citing articles for inclusion if they met the following three criteria: (1) they were 
reviews (systematic or narrative), commentaries, letters to the editor, clinical guide-
lines, or original empirical studies; (2) they were about women of reproductive age; 
and (3) they addressed VTE risks associated with CHCs as a key focus, which was 
operationally defined as either discussing these risks in the article abstract or, in the 
absence of an abstract, devoting at least 50% of the full text article content on this 
topic.

We focused on this secondary literature because of its role in synthesising and 
interpreting the evidence for use by physicians in healthcare. The start date of 
2010 was chosen because the first studies indicating higher risks for 
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drospirenone- containing CHCs were published in 2009 (Lidegaard et al. 2009; van 
Hylckama Vlieg et al. 2009). We classified authors’ expressed positions regarding 
risk differences with drospirenone and “third-generation” CHCs versus “second-
generation” CHCs as “higher”, “equivalent”, or “neutral/unsure” and examined 
these expressed positions in relation to whether authors had declared financial links 
with pharmaceutical companies.

Findings In total, 148 articles met our inclusion criteria (see Appendix 2.2). Of 
these 148, 62 (42%) had one or more authors with declared pharmaceutical industry 
financing, 67 (45%) had no industry financing, and 19 (13%) failed to disclose any 
information on conflicts of interests. In total, 136 (92%) of the 148 articles included 
a stated position on drospirenone’s VTE risks. Of these, 59 (43%) included authors 
with pharmaceutical industry financing, 59 (43%) had no such financing, and 18 
(13%) with no financial disclosures.

Among those with declared industry financing, 36/59 (61%) asserted that drospi-
renone had similar VTE risk levels to other contraceptives (e.g. no increased risk in 
comparison to levonorgestrel-containing/”second-generation” CHCs). In contrast, 
only 5 of the 59 (9%) of articles in which no author had a declared conflict judged 
risks for drospirenone-containing CHCs to be no higher. The relative risk (RR) of a 
position that drospirenone’s risks were no higher to those of “second-generation” 
CHCs among conflicted versus non-conflicted authors was 7.2 (95% CI 3.0–17.1). 
For “third-generation” CHCs, a similar strongly skewed pattern exists: 27/47 
authors (57%) with conflicts judged “third-generation” CHCs to have no higher 
VTE risks than “second-generation” CHCs, as compared with only 4/56 (12%) with 
no conflicts, and the RR was 8.0 (95% CI 3.0–21.3). Hence authors’ conflicts of 
interest and their positions were closely associated. There was also strong consis-
tency in authors’ interpretation of relative VTE risks for “third- generation” and 
drospirenone-containing CHCs. Of the 109 articles that commented on both risk 
comparisons, 104 came to similar conclusions: 71 (65%) stated that both types of 
products had higher VTE risks than levonorgestrel-containing CHCs and 31 (28%) 
argued against risk differences for both types of products.

Figure 2.1 lists the numbers of articles per year concluding that drospirenone- 
containing CHCs have higher VTE risks (n = 74) or no higher VTE risks (n = 41) 
than “second-generation” CHCs in relation to article authors’ pharmaceutical indus-
try funding. Conflicted authors were especially likely to state that drospirenone- 
containing CHCs were not riskier than levonorgestrel-containing CHCs during the 
first 2 years of this analysis of citing articles, e.g. 2010 and 2011. Figure 2.2 pres-
ents an overview of positions for all authors with and without declared conflicts 
over the entire 7-year study period.

Comparing timing of these messages with risk communication by regulators, 
the US FDA published a safety communication supporting increased VTE risks 
for drospirenone-containing products and required changes to product informa-
tion in April 2012 (US Food and Drug Administration 2012). In Europe, a series of 
reviews were carried out as the evidence on VTE risks evolved over time. In May 
2010, the EMA published its first review of the risks of the 
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drospirenone-containing CHC Yasmin, finding an intermediate VTE risk level, 
between those of “second-” and “third-generation” CHCs (European Medicines 
Agency Pharmacovigilance Working Party (PhVWP) 2010). In May 2011, the 
EMA concluded that drospirenone CHC risks were similar to “third- generation” 
CHCs (European Medicines Agency Pharmacovigilance Working Party (PhVWP) 
2011), a position they confirmed in January 2012 (European Medicines Agency 
Pharmacovigilance Working Party (PhVWP) 2012). The EMA’s review on VTE 
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risks, which supported evidence of increased risk levels for both drospirenone and 
“third-generation” CHCs, was completed and published in late 2013, requiring 
updates to the product information (European Medicines Agency 2014). This 
series of reports reflects a radical shift in the EMA’s position from early 2011 to 
late 2013 as the research evidence on drospirenone’s increased VTE risks accu-
mulated. Figure 2.3 provides an overview of the timeline of publication of the 
primary studies that these articles cited, as well as regulatory actions by the EMA 
and the US FDA.

Discussion and Conclusions Despite the considerable body of evidence since 1995 
indicating an increased VTE risk among “third-generation” and later drospirenone- 
containing CHCs, authors with industry financing continued to dismiss differences in 
risk levels when citing the studies and interpreting the scientific evidence in medical 
journals. For example, in 2015, Han and Jensen wrote that, “Whether VTE rates in 
users of third-generation and fourth-generation CHCs are increased in relation to 
“second-generation” pills remains highly controversial. At this time, the best 
prospective literature does not show an increased risk…” (note: more recently devel-
oped CHCs, including drospirenone, are also referred to as “fourth- generation” CHCs) 
(Han and Jensen 2015). This statement is only possible if cohort studies using existing 
health records data are dismissed as “retrospective” although they are prospective in 
their analytical approach (i.e. people are enrolled at first exposure and are followed 
over time). Despite advances in the science of pharmacoepidemiology (see Chap. 14) 
and extensive replication of results in different studies and by different study authors 
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indicating risk increases, the most frequently cited reason to dismiss the evidence was 
on methodological grounds. Foran characterised the situation in this way: “In a case of 
duelling epidemiologists, one side stands accused of potential commercial bias and the 
other of poor control selection, non-significance, missing data and neglecting the effect 
of bias and confounders” (Foran 2014). This statement appears to reflect an assump-
tion that studies without industry funding are generally of poorer methodological qual-
ity than those with commercial support. This assumption is not supported by systematic 
reviews of the research evidence (de Bastos et al. 2014; Kemmeren et al. 2001; Wu 
et al. 2013). One measure of a study’s rigour, for example, is objective confirmation of 
VTE, as this ensures that a common standard for VTE diagnosis is applied within all 
comparison groups, regardless of whether they are exposed to CHCs or which product 
they were using, eliminating expectation biases among ambiguous diagnoses, which 
could artificially inflate VTE rates among women taking CHCs believed to be higher 
risk. Increased diagnostic accuracy is a feature of more, not less rigorous methodology 
(Jick 2015). Risk differences between CHCs might therefore be expected to be higher 
in studies without objectively confirmed VTE if this bias exaggerated risk estimates. In 
contrast, the Cochrane systematic review on VTE risks of CHCs by de Bastos et al. 
found that risk estimates were higher in all studies with objectively confirmed VTE, 
none of which were industry-sponsored (de Bastos et al. 2014).

In our 7-year analysis of communication on relative VTE risks of different con-
traceptives in secondary literature, we found a sevenfold increased likelihood that 
conflicted authors, as compared with non-conflicted authors, would judge the risks 
of drospirenone-containing contraceptives to be equivalent to those of levonorgestrel- 
containing contraceptives, and an eightfold likelihood that conflicted authors would 
judge desogestrel- and gestodene-containing contraceptives to be equivalent to 
levonorgestrel-containing contraceptives. Our results support the decisions of some 
journal editors, such as the British Medical Journal, to have a “zero tolerance policy 
on education pieces by authors with industry ties” in order to prioritise independent 
assessments of treatment benefits and harms (Loder et al. 2015).

The judgments of authors who concluded that the risks of drospirenone and 
“second- generation” CHCs were equivalent were often based on claims of method-
ological weaknesses of administrative databases analyses and a claim that prospec-
tively collected data in a cohort developed specifically for research purposes is 
methodologically superior (Society of Obstetricians and Gynaecologists of Canada 
(SOGC) 2013). They also tended to reflect a lack of attention to issues such as how 
exposure periods and health outcomes were defined, and whether women at high 
VTE risk due to cancer, surgery, major trauma, or even pregnancy were included in 
outcome assessments (Jick 2015). The critique of analyses based on administrative 
health records is at odds with current “state of the art” approaches to pharmacoepi-
demiology that rely on large-scale population-based administrative databases to 
assess rare harmful effects of medicines (Suissa et al. 2012).

The continued scientific controversy created in the medical literature is highly rel-
evant to risk communication, as controversy and perceived uncertainties are one of the 
major factors altering risk perception and trust in scientific assessments (see Chap. 7).
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2.3  Evaluation: Feedback, Outcomes and Lessons Learnt

A key critique of many of the warnings about increased VTE risks with either “third- 
generation” or drospirenone-containing CHCs is of inadequate communication of 
either the magnitude of the risk in absolute or relative terms, or of the context, for 
example, how risks of CHCs compared with VTE risks associated with alternative con-
traceptive methods, pregnancy, and the post-partum period or pregnancy termination.

Researchers in the UK tested how well a convenience sample of university stu-
dents understood revised wording on VTE risks included in CHC package leaflets 
in 1999 at the UK CSM’s request (n = 186). They found that 80% of the women 
could not translate information presented as number of events per 100,000 women 
per year into a probability they would experience a thromboembolic event, expressed 
as a percentage. Most provided overestimates. A key factor in misinterpretation was 
the need to translate a number per 100,000 into a percentage. If asked the same 
question in a way that was more closely tied to how the information had been pre-
sented to them (e.g. numbers of people out of 100,000), around two-thirds answered 
correctly (Berry et al. 2002).

Similarly, a study carried out by Machado and colleagues at the Jundiai Medical 
Faculty in Brazil examined the response of women students attending a family prac-
tice clinic (n  =  159) to different framing of risks of blood clotting with CHCs 
(Machado et al. 2015). The survey respondents were all women who were either 
current CHC users or who were initiating use. If risks of clotting were presented as 
a twofold greater risk of “third-generation” over “second-generation” CHCs, 68% 
of the women agreed with a statement that the risks concerned them; if presented in 
absolute risk levels (9 cases of VTE per 10,000 women taking a pill) only 12% 
agreed with a statement of concern, and if presented as a risk difference versus no 
exposure (an additional 4 cases per 10,000 women per year), 9% agreed.

These studies of the effects of different forms of risk communication highlight the 
importance of providing information on the absolute level of risk, and not just rela-
tive risks, in order for women to be adequately informed of the risks of CHC use.

As re-analyses and new studies provided evidence following the initial studies of 
1995, the EMA coordinated and published two assessments of “second-” and “third- 
generation” CHCs at EU level, one in 2001 and one in 2013. Appendix 2.1 describes 
how the EMA planned communication while being mindful of the need to avoid 
inappropriate risk perceptions and possible new scares. This illustrates the long-term 
haunting effect the “VTE pill scare” has had, and still has, on regulatory risk 
communication.

The effect on regulatory risk communication, as is described below, is one of 
caution to avoid negative consequences of alarmist media attention. The medical 
literature almost entirely characterised media attention to warnings of increased 
VTE risks associated with the use of specific contraceptives as negative or alarm-
ist, e.g. provoking a “pill scare”. This is at odds with a potential positive role for 
the media in broadly disseminating messages aiming to improve the safety of con-
traceptive use. A notable exception to this negative characterisation of media atten-
tion is a study of pulmonary embolism hospitalisations in France in 2013, after a 
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shift in reimbursement. This study focused on the positive role played by the 
media: “The media attention regarding the risks associated with contraceptive pills 
and the subsequent reinforcement of pre-existing health recommendations to use 
the safest COC have led women to modify their methods of contraception”. (note: 
COC stands for combined oral contraceptive, another abbreviation for CHC) 
(Tricotel et al. 2015).

The “VTE Pill Scare”: Did Women Really Panic and Abandon Contraceptive Use?
Relating the UK CSM warnings of October 1995 on risks of “third-generation” 
contraceptives to a “VTE pill scare” implies that this warning led women to become 
fearful about risks of contraceptive use, leading to discontinuations. A number of 
analyses have been carried out on the rates of contraceptive switching or stopping, 
pregnancy, and pregnancy termination following the regulatory announcements of 
the UK CSM (Lackie and Fairchild 2016). These have differed in terms of strength 
of evidence and reported results. The most dramatic evidence of an increase in preg-
nancy rates has come from studies with weaker methodology. For example, the 
British Pregnancy Advisory Service (BPAS), a charity that carried out 18% of UK 
pregnancy terminations, reported that it had provided 823 more terminations from 
December 1995 to the end of January 1996 than during the same period in the previ-
ous year (Ramsay 1996). This analysis was limited to a 2-month period per year; 
longer-term annual variation should have been assessed. The BPAS also surveyed 
300 women with unplanned pregnancies that the women believed were due to a 
change in their contraception: 41% reported stopping their pills immediately after 
the warning, and 61% not finishing their current course. This was a non-representa-
tive sample, with selection based on women’s belief that her pregnancy was due to 
a method change, thus cannot be assumed to reflect broader trends.

A study in Grampian (Aberdeen and Aberdeenshire in the UK) illustrates the 
difference that longer-term data can make (Flett et al. 1998). The authors compared 
pregnancy termination rates from November 1995 to 30 April 1996 with the same 
period in the previous year. There were 728 terminations in 1995–1996, compared 
with 723 in 1994–1995, and also no significant difference in pregnancies taken to 
term; the proportion of women taking oral contraceptives prior to a termination was 
also stable, at 14%. This contrasts with statistics on pregnancy termination in 
England and Wales in 1996 and 1997 indicating an 8.8% increase in the termination 
rate, or in absolute terms, 13,604 additional women obtaining terminations (Furedi 
1999). Regional variations may have existed. Terminations also represent a subset 
of pregnancies, both planned and unplanned: a study in Oxford found that termina-
tions increased by 9.9% compared with the previous 2 years but live births decreased 
by 5.6% (Child et al. 1996). As the authors note, these findings were at odds with 
claims of an increase in both terminations and unplanned deliveries.

Jick et  al. carried out an analysis of health records data in the UK General 
Practice Research Database (GPRD), including over 31,000 users of CHCs, about 
17,000 of whom took “third-generation” contraceptives (Jick et al. 1998). They 
compared rates of CHC switching and stopping as well as pregnancy terminations 
from October 1994 to the end of September 1995, before the CSM warning, with 
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the following year. Consistent with the warning, most users of “third-generation” 
CHCs (68%) switched to a “second-generation” product after the warning, but 
there was no difference in the proportion of women who stopped using CHCs 
between the 2 years, or between “second-” and “third-generation” CHCs users. 
For all women in the UK GPRD, pregnancy frequencies did not differ significantly 
in the 12 months before and after the warning (30.7 versus 31.4 per 1000, respec-
tively), nor did pregnancy terminations (9.4 and 9.1 per 1000, respectively). For 
“third-generation” CHCs users, similarly, pregnancy termination rates did not dif-
fer between the two periods. An analysis of a network of 100 general practices 
(GPs) (n = 372 GPs; n = 34,791 CHC users) similarly found extensive switching 
to “second-generation” contraceptives, but very little difference in total CHC use: 
from 19.7% of women of reproductive age to 19.0% in the 6  months after the 
warning (Martin et al. 1997).

These studies differ in two ways from studies of national pregnancy termination 
and birth statistics that indicated a temporary increase in terminations and that have 
been cited to suggest that many women panicked and stopped using CHC’s and 
other effective contraceptives as a result of the CSM warning. First, the studies that 
did not find an increase in CHC discontinuations, pregnancies, or pregnancy termi-
nations followed individual women, rather than looking only at aggregated statis-
tics. The former is considered a more rigorous approach to examining health 
outcomes than an “ecological approach”, as it allows women with specific charac-
teristics, in this case use of “third-generation” CHCs, to be assessed. Secondly, the 
studies that did not find a “VTE pill scare” effect focused on examining pregnancy 
rates in the women expected to be directly affected by the warning, i.e. CHC users. 
Reasons for the difference between these findings and broader national or regional 
birth statistics warrant further exploration.

An interrupted time series analysis examining rates of pregnancy terminations and 
births in the UK in the period following the October 1995 warning provides some 
clues to this difference (Del Bono et al. 2011). Del Bono et al. found that significant 
increases in pregnancy rates were limited to younger women, aged 18–25 years, and 
to women of lower socioeconomic status. This was based on aggregated data, so 
individual women’s prior CHC use could not be examined, but it suggests an effect 
on initiation of CHC’s, rather than ongoing use. The social class differences also war-
rant further investigation, in that they could reflect differences in types of media 
exposure or differences in prior knowledge of a clotting risk with CHC use.

Despite a similar regulatory warning to switch to lower risk CHCs, Norway did 
not appear to experience an increase in birth and pregnancy termination rate. Iversen 
and Nilsen carried out an analysis of pregnancy termination rates in the nine largest 
hospitals in Norway, representing around half of all terminations in the country, 
before and after the November 2015 regulatory agency’s warning, which was simi-
lar to that of the UK CSM (Iversen and Nilsen 1996). Over a two-month period, 
January to February 1996, they found an increase of 104 terminations (7.7%). 
Another Norwegian study examined rates from 1992 to 1996 in the county of Sor-
Trondelag, representing 6–7% of women of reproductive age in Norway, and found 
a barely significant increase in the first quarter of 1996 in the pregnancy termination 
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rate among women aged 15–24  years compared with the first quarter of 1995 
(p = 0.050) (Skjeldestad 1997). Longer- term and full population trends did not indi-
cate any significant differences.

The general media issued headlines on the implications of the VTE warning that 
were inconsistent with the more nuanced and conflicting study results discussed 
above. In 2001, The Scotsman reported that, “The Pill scare was responsible for 
29,000 extra abortions—an increase of eight per cent—and did untold damage to 
women's confidence” (Veitch 2001). A 2012 article in The Independent states that 
the “pill scare” “led to a 25 per cent drop in use” (Laurance 2012). The CSM warn-
ing was also characterised as feeding into more general anti-pill sentiments. On 20 
October 1995—days after the CSM warning—an editorial in The Independent 
blamed the “pill panic” on the view that “In the darker corners of our cultural under-
growth… a powerful puritanical instinct, eager to believe that the pill is bad for you, 
it will kill you—in effect, you will die of the promiscuity that the pill precipitated in 
the Sixties” (Toynbee 1995).

Only one press commentary, by Dr. Trisha Greenhalgh, congratulated Professor 
Michael Rawlins, Chair of the CSM, for engaging with the press at a press confer-
ence and described television appearances, as representing “indelicate but entirely 
laudable attempts to operate in a culture of openness” (Greenhalgh 1995). In an 
editorial in The Times, Dr. Greenhalgh refers to her patients who sought extra infor-
mation as “certainly not hysterical… They simply wanted my help in converting the 
warning, which was couched in general terms, into a decision about their personal 
contraceptive choices. Most of them spent less than three minutes in my surgery or 
on the phone to me. Dealing with problems like this is exactly what I and my fellow 
GPs are paid for”. (note: GP stands for general practitioner). She may have been 
responding to the statement published a couple of days earlier by a staff member at 
a family planning clinic, the Margaret Pyke Centre, who said, “There are people out 
there who are worried they might die. We have had some hysterical calls from peo-
ple who are very distressed” (Milton 1995).

Lessons Learnt from the “VTE Pill Scare”
To conclude, the available data strongly support a hypothesis that the October 
1995 warning led to extensive switching from “second-” to “third-generation” 
CHCs. This is documented in the Netherlands as well as in the UK (de Vries et al. 
1998), and is consistent with intended consequences of this warning. Study out-
comes concerning discontinuations in CHC use and rates of pregnancy and preg-
nancy termination conflict, with the largest effect sizes reported in studies that 
depended on convenience samples or only reported short-term outcomes. 
Prescribing data based on large samples of GP practices fail to support the results 
of smaller survey data. Studies that followed individual women’s prescribing 
records over time did not find evidence that they stopped using CHCs to a greater 
extent following the CSM warning. National statistics do suggest higher preg-
nancy and pregnancy termination rates in the year following the warning, but 
these fail to suggest immediate effects in late 1995; 1996 increases should also 
be examined in light of longer-term trends.
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Taken as a whole, the evidence suggests that the unintended consequences of 
this warning are likely to have been exaggerated in the general media and may 
have resulted in amplified perception of negative consequences of the CSM warn-
ing both among the general public and experts. Undoubtedly, there was some 
sensationalised media reporting of the CSM warning that failed to provide ade-
quate context, especially on the rarity of clotting risks. However, there also appears 
to have been some one-sided reporting of the effects of this warning on women’s 
and couple’s contraceptive choices. The invisibility of male partners of CHC users 
in the discussion of the “pill scare” is also notable, as is the characterisation of 
women as “scared” or “panicked”. It remains an open question whether the pub-
lic’s response would have been framed as paternalistically if men, not women, had 
been at risk.

As is noted above, the characterisation of media attention to regulatory warnings 
on CHC clotting risks in the medical literature is almost entirely negative. This is 
remarkable because a major objective of risk communication should be to support 
well-informed choices and safer use of medicinal products. The negative attention 
on media coverage has focused entirely on media alarmism and exaggeration of 
clotting risks. There has been little to no commentary in the medical literature on the 
accuracy of media messages about the “VTE pill scare” itself.

As presented in Sect. 2.2.1, we found a strong association between authors’ 
stated opinions on clotting risks of different contraceptives in medical journal arti-
cles that cited the primary research studies, and whether or not they had financial 
links to manufacturers. This pattern continued after regulators in the EU and the US 
had reviewed the research evidence and concluded that desogestrel-, and gestodene- 
containing CHCs (“third-generation” products) and drospirenone-containing CHCs 
had higher risks of clotting, compared with levonorgestrel-containing products. It 
also continued after meta-analyses of the research evidence in good quality system-
atic reviews had reached similar conclusions (de Bastos et  al. 2014; Kemmeren 
et al. 2001; Wu et al. 2013; Martinez et al. 2012).

Communication about the effectiveness and risks of CHCs and other contracep-
tive methods continues to be of major global importance for both women and men. 
The controversy over how best to understand and communicate the clotting risks of 
contraceptives following the “VTE pill scare” of 1995 led to important changes in 
regulatory risk communication. The experiences with communicating risk differ-
ences of infrequent but still relevant risks of different CHCs led to worldwide rec-
ognition that effective communication of risks and advice for safe use of medicines 
is a crucial task of regulators (see Chap. 1). If there is one “take-home message”, it 
is the importance of the medical and general media in risk communication on 
medicinal products. The sense of “déjà vu” in the unfolding communication and 
perceptions of scientific uncertainty around clotting risks of drospirenone- containing 
contraceptives more than a decade after the “VTE pill scare” highlights the need for 
a rethink of lessons learnt. The UK CSM and other regulators were not wrong to 
warn physicians and the public. Better communication of messages was needed, 
and ongoing engagement with the general and medical media to support accurate, 
informed, and balanced information.
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Conclusions
• The first hormonal contraceptive became available to women in 1960 and 

various types have been developed since then, which combine different 
doses of an oestrogen component and different progestin components.

• All these combined hormonal contraceptives (CHCs) carry a risk of blood 
clotting, or venous thromboembolism (VTE), which is rare but may be 
serious, potentially leading to life-long disabilities or even death; frequen-
cies of VTE events differ between progestin components.

• Communicating these risk differences for informed contraceptive choices 
has been challenging for various reasons, including scientific controversy 
around the research evidence, ongoing court cases, commercial interests of 
the manufacturers as well as the use of CHCs by a healthy rather than ill 
population group and societal controversy around separating women’s 
sexuality from aims or fears of pregnancy.

• Within the medical literature, interpretation of the research evidence on 
clotting risks of different types of contraceptives has differed considerably 
between authors, leading to inconsistent risk communication messages. 
We found a strong association between authors’ financial links with phar-
maceutical manufacturers and their interpretation of the evidence on risk 
differences, with those with financial links much more likely to consider 
risks to be equivalent.

• The warning about the differential risk by UK regulators in 1995 had a 
profound effect on regulatory risk communication, in part due to its repre-
sentation in the general media as the UK “VTE pill scare” with claims of 
widespread panic among CHC users resulting in stopping CHC use, 
unwanted pregnancies, and pregnancy terminations.

• Research on the actual impact of the warning has a number of limitations, 
but evidence from those using more appropriate methods suggest that its 
unintended consequences are likely to have been exaggerated in both the 
general and medical media at the time.
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 Appendix 2.1: Impact of Stakeholder Consultations on 
Audience-Tailoring of Risk Communication and Implications 
for Pharmacoepidemiology and Real World Evidence 
Generation—The Case of Venous Thromboembolism with 
Combined Hormonal Contraceptives in the European Union1

Priya Bahri

 1. Background

The risk of venous thromboembolism (VTE) of certain combined hormonal contra-
ceptives (CHCs) was assessed as a medicines class review at the European Medicines 
Agency (EMA) three times, in 1995, 2001, and 2013. Each review assessed recent 
studies and their impact on marketing authorisations and safe use advice, comparing 
risks between CHCs containing newer progestins (the “third-generation” CHCs) 
versus those containing levonorgestrel or other “older” progestins (the “second-
generation” CHCs). Emerging drospirenone-containing CHCs were also closely 
monitored, and accumulating evidence was assessed between 2010 and 2012, and 
then again within the review of CHCs in 2013. This latest review was a referral 
procedure under new legislation of the European Union (EU) for which the then 
newly (2012) established Pharmacovigilance Risk Assessment Committee (PRAC) 
at the EMA took the opportunity to consult patients/consumers (P/Cs) and health-
care professionals (HPs).

 The 2013 Review of CHCs and Communication Preparations
This procedure was concluded as follows:

 – The risk-benefit balance was considered positive for all assessed CHCs;
 – Updated and strengthened risk information was agreed to be included in the 

legally required product information (the summary of product characteristics 
(SmPC) targeting HPs and the package leaflet (PL) targeting P/Cs) to clarify risk 
differences between products, contraindications as well as signs and symptoms 
of VTE, and to allow P/Cs and HPs to make informed contraceptive choices;

 – Additional proactive communication materials should include a questions & 
answers document (Q&A) for women and a direct healthcare professional com-
munication (DHPC) (to be agreed with the authorities in EU member states (MS) 
in the applicable language(s) and disseminated by the pharmaceutical companies 
individually to all HPs of defined specialities) (European Medicines Agency 
(EMA) 2014a).

1 The views expressed in this case study are the author’s personal views and may not be understood 
or quoted as being made on behalf of or reflecting the position of her employing organisation, i.e. 
the European Medicines Agency (EMA), or any of its committees or working parties.
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Right from the beginning of this review, the EMA was mindful of the concerns 
that women using CHCs might have and of possible amplification of public risk 
perception through debate in the media, as had been claimed for the so-called “VTE 
pill scare” in the United Kingdom in 1995 after emerging studies on increased VTE 
risks with “third-generation” CHCs. The EMA considered that communication with 
the public had to be especially proactive and well-planned and to address the infor-
mation needs of P/Cs and HPs, in order to avoid undue scare with using CHCs.

Therefore, the EMA created, immediately when the procedure had started, a spe-
cial webpage summarising all previous reviews of CHCs at the EMA. Creating a 
webpage dedicated to a specific risk and pulling together assessments from previous 
reviews under different legal frameworks was at the time unique for the EMA. The 
aim of this webpage was to proactively provide P/Cs, HPs, and journalists with an 
information resource in a “one stop shop” approach while the review was ongoing. 
The webpage was also used by the EMA media office to provide complete and con-
sistent responses and references to persons who enquired about what evidence had 
been established to date and how to use CHCs safely. After the procedure, this spe-
cial webpage was updated with the latest CHCs review outcome and a section tai-
lored for women using CHCs. The webpage was hyperlinked on the procedure 
webpage, i.e. a webpage type routinely set up for all EU referral procedures 
(European Medicines Agency (EMA) 2014b). Such a procedure webpage includes, 
in an online format, an overview on the review outcome with a summary and 
expandable sections with information for P/Cs and HPs, more details on the medi-
cine, and more details on the procedure (all sections are visible at once in the pdf 
format of this overview). Through the procedure webpage the public can also access 
the documents with the notification of the procedure, its scope, the concerned prod-
ucts, the timetable, questions to the pharmaceutical companies holding a marketing 
authorisation, the committee assessment reports, the official decision of the 
European Commission (EC), the updated product information, and any other condi-
tions of the marketing authorisations.

Further, planning for communication of the review outcome became a prioritised 
task at the EMA, while the procedure was still ongoing. In order to obtain input 
from P/Cs and HPs to support regulatory decision-making on risk minimisation 
measures and identify their information needs and communication preferences, the 
PRAC carried out stakeholder consultations. This happened in addition to the stand-
ing P/C and HP representations at the PRAC. Two forms of consultation were used: 
an ad hoc group meeting in July and a written consultation in October 2013. The 
European Institute of Women’s Health sent a P/C representative to the ad hoc meet-
ing. HPs at the ad hoc meeting were mostly physicians from clinical-academic insti-
tutions, and the midwife organisation sent a representative too. Representatives 
from patient, women’s health, and consumer advocacy organisations and HPs from 
general practitioner and gynaecologist organisations responded to the written 
consultation.

The questions the PRAC posed to the ad hoc group related to:

 – Differential prescribing based on differences in tolerability (and evidence of tol-
erability differences);
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 – Perceptions of risk and risk factors and their influence on prescribing;
 – Attitude towards prescribing of products with lack of pharmacoepidemiological 

data;
 – Knowledge of VTE risk, diagnosis, and management;
 – Product information and risk minimisation, including in women at risk for VTE;
 – Preferences for expression of risk characteristics and magnitude;
 – Audiences, routes, means, and messages of communication.

The questions to P/C representatives during the written consultation related to:

 – Preferred option for presenting the information in the PLs in text and visual 
ways, e.g. in the format of a table, bar graph, or Paling palette (Paling 2003), or 
other useful ways of presenting risk information;

 – Comparison between VTE risk of CHCs and VTE risk with pregnancy, to help put-
ting the magnitude of risk with CHCs into perspective, or other risk comparisons.

The questions to HP representatives during the written consultation related to:

 – Preferred option for presenting the information in the SmPCs and the DHPC in 
visual ways, e.g. in the format of a table, bar graph, or Paling palette, also con-
sidering utility as aid for discussions with women, or other useful ways of pre-
senting risk information;

 – Comparison between VTE risk of CHCs and VTE risk with pregnancy, to help put-
ting the magnitude of risk with CHCs into perspective, or other risk comparisons.

The feedback from the consultations was taken into account by the PRAC and 
the EMA for audience-tailoring the product information legally binding in all MS, 
as well as for audience-tailoring of the other communication tools specifically 
requested through the procedure outcome (see above) and the regular EMA com-
munication announcing the outcome. MS authorities usually base their communica-
tion on materials agreed at EU level.

 Considering Previous Experience: The 2001 Review of CHCs 
and Communication Preparations
Mechanisms and stakeholder networks for consultations had not yet been established 
in 2001, when the previous review was conducted under the then applicable legal 
framework. This review concluded on a differential risk estimate for “third-” versus 
“second-generation” CHCs and updated product information as a recommendation 
directly to MS authorities (i.e. not submitted to the EC for an official decision legally 
binding in all MS). As in 2013, the EMA in 2001 (then the EMEA) was mindful of a 
potential public scare and therefore issued an unprecedented set of audience-tailored 
documents on its website: a position statement, a public assessment report (PAR), a 
DHPC, and an information sheet for women. A position statement was a regular docu-
ment at the time for major safety concerns, mainly targeted at the general and medical-
scientific media. The PAR was the first one from the EMA for products which had been 
authorised nationally by MS authorities (while it was EMA practice to publish 
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European public assessment reports (EPARs) for all products authorised by the EC 
centrally for all MS). The PAR included the recommended SmPC updates, but no PL 
wordings. Likewise, the publication of a DHPC by the EMA (in addition to its dissemi-
nation by the pharmaceutical companies individually to all HPs of defined specialities) 
was special at the time, as DHPCs have only started to be published on the EMA web-
site on a regular basis in 2020. The information sheet for women was a first-time tool 
specifically designed for P/Cs, worded with care and spontaneously tested with non-
medical female EMA staff members (European Medicines Agency (EMA) 2001).

 2. Objective and Methods

As in both reviews the EMA made special efforts to serve audiences and in 2013 
applied new mechanisms for stakeholder consultation, it seemed worth assessing 
the impact of the consultations on audience-tailoring by comparing the two com-
munication events.

Therefore, this study analysed how the input gained from the consultations of 
P/C and HP representatives in 2013 affected EMA’s communication of the review 
outcome to public audiences (European Medicines Agency (EMA) 2014b) and the 
revision of the product information (European Medicines Agency (EMA) 2014c), 
and compared this 2013 communication with the 2001 communication (European 
Medicines Agency (EMA) 2001). Further, the P/C and HP input was compared with 
best risk communication practices that were established in 2011 mainly on the basis 
of evidence that had accumulated after 2001 (Fischhoff et  al. 2011, Brewer NT, 
Downs JS (eds) 2011), in order to assess the synergistic value of stakeholder con-
sultations in addition to relying on established evidence-based best practices. The 
comparisons focused on the major points raised in the 2013 consultations in 
response to the questions posed by the PRAC.

 3. Analysis and Findings

The analysis is presented in Table 2.1 and yields the following findings:
Fundamentally the EMA made similar communication choices in 2001 and 

2013: VTE with CHCs was characterised as a rare risk requiring urgent action if it 
occurs, i.e. there was a focus on risk management behaviours and problem solution. 
Relative risk quantifications like “doubled” and words like “serious” with a poten-
tial to create alarm were avoided in the documents targeted at the media and the 
wider public (while explaining the seriousness in the PLs, SmPCs, and DHPCs and 
providing relative risk quantification in documents targeted at HPs). A second 
choice was in the contextualisation of the risk with the benefits of CHCs. These 
choices are in line with the evidence from communication research.

However, three differences between 2013 and 2001were identified:
First, visualisation of risk differences was only considered in 2013, given 

advances in information provision through digitalisation and nowadays widespread 
usage of visuals and respective audience expectations.
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Second, the expression of the risk magnitude differed. In 2001, a person-time 
denominator reported the risks as quantified in the reviewed studies. As these inci-
dence density rates are abstract parameters that do not describe anything tangible or 
imaginable, even for pharmacoepidemiological experts, P/C as well as HP represen-
tatives in 2013 understandably asked for incidence rates with a standardised denom-
inator of CHC users (i.e. 10,000). According to communication research, incident 
rates with natural numbers are more easily understood by members of the public 
than percentages and relative risks. In 2013, incidence rates with a person denomi-
nator for communication purposes had therefore to be derived from the available 
data with a person-time denominator. As the SmPCs explain, incidence rates were 
estimated using baseline VTE incidence rates and the relative risks for use of levo-
norgestrel-containing CHCs versus CHC non-use and for use of levonorgestrel-
containing versus other CHCs (European Medicines Agency (EMA) 2014c).

Third, the impact of the 2013 consultations with women P/C representatives that 
could not be extracted from existing communication research consisted in abandon-
ing in the PL the comparison of CHC VTE risks with pregnancy-associated VTE 
risks. This comparison however continued to be included in the materials for HPs, 
because HP representatives found this comparator useful. Already during the 2001 
review, it was raised whether this comparison would be appropriate from a woman’s 
perspective, but the expert group in charge of the review (consisting of male HPs) 
recommended to include the comparison not only in the materials for HPs, but also 
in the PL. Considering that in 2013 male and female HPs supported the comparison 
with pregnancy at least for their own materials, it seems that HPs’ communication 
preferences are more shaped by their medical perspective than by considering the 
(female) life-choice perspective.

 4. Discussion and Conclusions

This study compares the EMA’s approaches to communicating the outcomes of two 
reviews of CHCs, in 2001 and in 2013. The communication materials in 2013 ben-
efited from revisiting the careful considerations given to communication in 2001 
and from new consultations with P/C and HP representatives. Many aspects could 
have been analysed in this case study, but the study focused on the major points 
raised in the 2013 stakeholder consultations in response to the questions posed by 
the PRAC.

The key principle at both occasions was how to inform people, in audience- 
tailored ways, about risks in an honest manner and in accordance with legal obliga-
tions, with the aim of contributing to informed contraceptive choices, safe use of 
CHCs and harm reduction, and without creating undue scare in those using or 
intending to use these products.

The analysis shows that applying this principle resulted in similarity of funda-
mental communication choices in 2001 and 2013 regarding risk characterisation, 
relative risk quantification only in HP-targeted materials, and contextualisation of 
the risk with CHC benefit. Risk management, i.e. advice to consider risk 
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differences between CHCs when prescribing and to seek urgent care in the case of 
VTE signs, was prioritised at both occasions, and strengthened in 2013. The inclu-
sion of risk comparisons between products of a whole medicines class in the prod-
uct information of higher risk products was exceptional, as SmPCs and PLs usually 
contain only data for the given product (apart from data on clinical trial compara-
tors in SmPCs) and usually do not provide guidance on the place of a product in its 
medicines class.

Also, as part of risk management strengthening in 2013, a new statement was 
introduced at the top of the PLs (see Table 2.1, point 1). While warning statements 
at the top of PLs are usually included when warranted (in addition to appearing in 
the warning section of a PL), the statement at the top of PLs for CHCs was likewise 
exceptional for two reasons: First, warning statements at the top of PLs are usually 
reserved for serious risks, and while the VTE risk is serious and potentially fatal, the 
CHC statement as worded did not explicitly state the seriousness. It highlighted 
instead (with the words “slightly increase”) that the risk is rare and, importantly, 
stressed clearly the medical urgency of VTE. Second, the statement referred to the 
benefits of the product, which are usually given less prominence in PLs, to avoid 
promoting overuse of medicinal products. Including prominent benefit information 
however responded to the consultation feedback.

Further, the analysis shows differences between the communication choices in 
2001 and 2013, mainly regarding the expression of risk magnitude (in 2013  in 
incidence rates, in 2001 as incidence density rates), the visualisation of risk differ-
ences (new in 2013), and the comparison of VTE associated with pregnancy (aban-
doned in 2013 with good reasoning in materials targeted at P/Cs and the wider 
public).

Overall, the stakeholder input was in line with evidence from communication 
research that has been accumulating mainly after 2001; however, it was more spe-
cific to the case.

 Implications for Medicinal Product Risk Communication
This study provides two lessons for those preparing risk communication interven-
tions: First, relying on validated evidence from communication research is justified 
for communication planning. Second, the participation of information users in 
designing communication materials is additionally required to confirm the applica-
bility of existing communication research findings in the given situation and to 
obtain feedback on situation-specific aspects of communication. Such aspects may 
include e.g. meaningful risk comparisons and understandable graphical presenta-
tions, in particular when specific audiences by, e.g. sex, age, or culture are to be 
addressed. However, assuring the representativeness of P/Cs and HPs may be a 
challenge, as those who participate in consultations do so in self-selected manner 
and may be highly experienced in healthcare and medical sciences and hence be 
different from the typical audience member. Communication research may investi-
gate bigger populations and have higher representativeness. Hence, reviewing com-
munication research and conducting stakeholder consultations as well as user 
testing of draft communication materials can be seen as synergistic.
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 Implications for Pharmacoepidemiology and Real World Evidence 
Generation
The study has also identified wider implications. The current model of researching 
and assessing risks and safety of medicines and afterwards considering how the 
results can be best communicated to broader audiences can make communication 
very challenging. In this case, the data from studies were not directly suitable for 
communication. As their results were reported as incidence density rates, more 
audience- understandable incidence rates had to be estimated using baseline inci-
dence rates and relative risks. Ideally, such estimates would have been cross-checked 
with estimates using incidence density rates and average/typical length of CHC use 
in the study population, had these data been available. Therefore, this study pro-
vides two lessons for those in charge of pharmacoepidemiological research and real 
world evidence (RWE) generation: First, research should be planned to include gen-
erating data that support expressing risks in generally understandable ways, in par-
ticular as incidence rates. Second, there is a need for more pharmacoepidemiological 
research on medicine use, including typical duration of use and use among people 
with risk factors, and on the relationship of prescribing and use of medicines with 
risk perceptions. Moreover, real world healthcare research into P/C values and 
choices, risk perceptions, risk acceptability, information needs, and communication 
preferences of both P/Cs and HPs as well as delivery of communication at popula-
tion and personal level within healthcare is crucial for audience-tailoring and opti-
mising medicinal product risk communication.

 Regulatory Evaluation of the 2001 and 2013 Communication 
Preparations
Of course, the EMA has been interested in understanding the impact of their efforts 
of audience-tailoring. At both occasions, in 2001 and 2013, the EMA did not experi-
ence any exceptionally high media interest or even a “media crisis”, or became 
aware of any other sign of a public scare. For the 2001 review, it has to be noted that 
the communication occurred on 28 September 2001 and media were focused on the 
aftermath of the September 11 attacks.

After the 2013 CHC review, the EMA commissioned a mixed-methods evaluation 
of the impact of the regulatory action in several MS (Denmark, Germany, Netherlands, 
Slovakia, Spain, United Kingdom), involving a literature review, surveys of P/Cs and 
HPs, an interview study with P/Cs and HPs, and a content analysis of information on 
the internet. It was found that HPs and P/Cs tended to consider VTE following CHC 
use an unlikely event. Overall, HPs reported being satisfied with the amount of infor-
mation they received from regulatory bodies. Fifty-three percent of the HP sample 
was aware of the review outcome, even though most HPs did not report using this 
safe use advice in practice. They highlighted their lack of time to read updates from 
regulatory bodies. One-third of women did not seek any information about CHCs 
before deciding to take them. Although most women tended to seek information 
beforehand, most had never heard about regulatory bodies. When prompted, most 
women tended to identify national health organisations, but not the EMA, and 
reported regulatory authorities to be one of the least important and/or least interesting 
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information sources for them. If they had heard about regulators, this tended to be via 
the media. The studied women generally considered CHCs to be safe, but felt the 
need to receive more information about possible risks during consultations with their 
HPs. However, HPs considered communicating CHC risks to women challenging, 
particularly during short appointments. This led the study to conclude that research 
should be conducted to support HPs in this task. The internet content analysis simu-
lated search strategies women would commonly use in their local languages and con-
cluded that despite the large number of websites containing information about CHCs 
and their risks, particularly VTE, only a limited number referred to accredited sources. 
In particular, citation of either the MS regulatory body or the EMA was limited 
(Stevenson F 2017; Alves PG, Petersen I, Stevenson F 2019).

Reflecting on these findings, the P/Cs’ and HPs’ perception that VTE following 
CHC use is an unlikely event corresponds with the EMA message on the rare fre-
quency of VTE with CHCs; however, it seems that for P/Cs this perception is not so 
much knowledge-based. The finding that the EMA is not widely known is less wor-
rying than that the information materials from the better known MS regulatory bod-
ies—which were based on the EU review—were not read or searched for as much 
as the regulators had aimed or wished for.

Further, it remains uncertain whether the VTE risk differences between different 
CHCs are commonly known and taken into account when prescribing and deciding 
to take a CHC (as is advised in the SmPC). Prescription data analyses can possibly 
help to answer this. For Germany, a study of 2019 demonstrated a continued decrease 
in prescriptions of CHCs with higher VTE risk after the 2013 review (Krulichova S 
et al. 2019). Studies in other MS could not be identified from the scientific literature 
to date (2019). The authors of the German study concluded that, although the evi-
dence for a causal association between the communication of the review outcome 
and the change in prescribing is only indirect, their study showed that routine health 
and prescription data are suitable for impact analyses of regulatory interventions.

As the EMA-commissioned study (Stevenson F 2017) did not succeed in recruit-
ing survey participants from Germany and did not conduct interviews in Germany, 
no discussion can be offered here on how surveys or interviews of HPs or P/Cs 
could support investigating whether a change in prescribing as identified in Germany 
(Krulichova S et al. 2019) has possibly been caused by the CHCs review outcome 
or whether other influential factors were present. However, the application of vari-
ous approaches to evaluating the impact of regulatory communication in this case 
can still serve as an example for how methods from different disciplines could com-
plement each other for gaining a better understanding of the impact of communica-
tion events, as suggested by the multilayered research framework in Chap. 1.

 Outlook
Overall, this study shows that regulators can be flexible in their communication 
choices and put major effort into preparing for communication, including through 
stakeholder consultation. Conducting the case study revealed once more how work- 
intensive and complex regulatory communication is, given that the legally required 
SmPCs and PLs, all documents on a review procedure and assessment to be 
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published under legal transparency provisions, as well as the materials communi-
cating the review outcomes to different audiences must be prepared, checked for 
accuracy and consistency, and released under the constraints of short timelines, 
demanded by legislation or self-imposed by policies for timeliness. While audi-
ence-tailoring of information can be seen as mandatory for a public body that pro-
vides for and is accountable to all citizens, the impact of these communication 
efforts may still be limited. This may be due to incomplete reach of audiences, even 
if information has been audience-tailored. Therefore, in addition to benefitting from 
available communication research and promoting pharmacoepidemiological and 
broader real world evidence generation for audience-tailoring of communication, 
medicinal product regulators need to continue their efforts in disseminating infor-
mation and to engage with leaders in patient advocacy and healthcare quality man-
agement for the implementation of pharmaceutical risk management and safe use 
behaviours.
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Abstract

This chapter reflects on one of the biggest product withdrawals in pharmaceu-
tical history, known as the “Vioxx story”, and explores the discovery of car-
diovascular risks with rofecoxib, the active substance in Vioxx®, and other 
COX-2 inhibitors, and the way that these risks were communicated to patients 
and healthcare professionals. It discusses specifically how evidence genera-
tion and communication are linked and how communication challenges aris-
ing from evidence accumulating over time demanded a need to frequently 
communicate to the public updated information. Examples from different 
countries and the impact on the World Health Organization’s Essential 
Medicines List are presented. The chapter emphasises the link between the 
experiences of the Vioxx story and subsequent changes in the regulation of 
medicines in major jurisdictions, including legally mandated transparency of 
clinical studies. Ultimately, only with increased knowledge and communica-
tion about the safety of COX-2 inhibitors, patients can now be treated in the 
most effective and safe way.

A contribution from the author Sérgio Nishioka is included in this chapter as Appendix 3.1.
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3.1  Situation: the Safety Concerns with COX-2 Inhibitors 
and Communication Challenges

When COX-2 selective anti-inflammatory agents were first introduced to the interna-
tional market in 1999, they were seen by many as a new hope for the safe and effec-
tive treatment of chronic inflammatory conditions, such as rheumatoid arthritis or 
osteoarthritis (Feldman and McMahon 2000; Hawkey 1999; Lipsky 2001; Palmer 
1999; Stuttaford 1999). A need for such a treatment option was increasingly apparent 
as data about gastrointestinal bleeding risks with older non-steroidal anti- inflammatory 
drugs (NSAIDs) accumulated (Hawkey 1990, 2000; Somerville et al. 1986).

The COX-2 inhibitors were designed to selectively target in the body the cycloox-
ygenase- 2 enzyme (COX -2), an important facilitator in the production of prostaglan-
dins, i.e., eicosanoid compounds that are critical mediators of pain and inflammation 
pathways. It was hoped that this selective action would be superior to older NSAIDs 
that act not only on cyclooxygenase -2, but also to inhibit cyclooxygenase- 1 (COX-
1). Although non-selective NSAIDs are beneficial anti- inflammatory and analgesic 
agents, through their inhibition of COX-2, the fact that they also act on COX-1 leads 
to greater risk of gastrointestinal bleeding because COX-1 activity is necessary for 
the production of prostaglandins with protective effects on the gastric mucosae.

This chapter explores and discusses the subsequent discovery of cardiovascular 
risks with the COX-2 inhibitors and the way that these risks were communicated to 
prescribers and patients. These substances remain effective tools in the control of 
chronic inflammatory conditions, but the shadow of the controversies around car-
diovascular risks may mean that physicians and patients are reluctant to consider 
their use. Figure  3.1 lists some of the most commonly used non-steroidal anti- 
inflammatory agents that are discussed in this chapter.

Indomethacin

Naproxen

Ibuprofen

Diclofenac

Meloxicam

Celecoxib

(Celebrex
® ) 

Valdecoxib

(Bextra
® )

Rofecoxib

(Vioxx
® )

Etoricoxib

(Arcoxia
® )

Lumira
coxib

(Prexige
® )

srotibihnI II-xoCnsNSAIDs

Degree of Cox-I Inhibition Degree of Cox-II Inhibition

Fig. 3.1 Non-steroidal anti-inflammatory drugs and COX-2 selectivity (derived from Rao et  al. 
2008)
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The Safety Concerns
Research into the pharmacological effects of COX-2 inhibitors suggested a plau-
sible mechanism for promotion of blood clotting as early as 1999. COX-2 inhibi-
tors had been demonstrated to have an unfavourable effect on the ratio of the 
eicosanoids, prostacyclin and thromboxane, which could potentially lead to pro-
motion of thrombotic cardiovascular events (Bing and Lomnicka 2002; Krumholz 
et al. 2007). The Celecoxib Long-term Arthritis Safety Study (CLASS), compar-
ing celecoxib with older NSAIDs for arthritis, had found beneficial reductions in 
gastrointestinal adverse effects without reporting any increase in cardiovascular 
events (Silverstein et al. 2000). However, concerns about the cardiovascular safety 
of COX-2 inhibitors began to be widely raised after the publication of the Vioxx 
Gastrointestinal Outcomes Research trial (VIGOR) in 2000. This study, by the 
manufacturer, compared rofecoxib (Vioxx®) against naproxen for the treatment of 
rheumatoid arthritis (Bombardier et al. 2000). The COX-2 inhibitor was associ-
ated with fewer gastrointestinal events, as anticipated. However, the authors 
reported a higher risk of myocardial infarction in the rofecoxib group despite 
similar overall mortality and efficacy (Bombardier et al. 2000). These early car-
diovascular safety concerns led the US Food and Drug Administration (US FDA) 
to demand labelling changes for rofecoxib in the United States (US) in April 2002, 
urging caution in patients with a history of ischaemic heart disease and also stat-
ing that patients on anti-thrombo embolic medication such as acetylsalicylic acid 
(Aspirin®) should not discontinue anti-thrombo embolic medication (Yates and 
Merck and Co 2002). The European Medicines Agency (EMA, then called the 
European Agency for the Evaluation of Medicinal Products (EMEA)) completed 
its first review of the cardiovascular safety of all COX-2 inhibitors in November 
2003 as part of a comprehensive safety review including also gastrointestinal, 
hypersensitivity and skin concerns. The EMA report concluded that the benefits of 
this class of medicines outweighed the risks but recommended caution in patients 
with a medical history of ischaemic heart disease or at high risk of gastrointestinal 
bleeding. Prescribers were reminded that COX-2 inhibitors should not be consid-
ered a substitute for acetylsalicylic acid for the secondary prevention of cardiovas-
cular thrombo- embolic diseases. Changes to the product information across the 
European Union (EU) were demanded accordingly (European Medicines Agency 
2004a).

In 2004, a trial aiming to support the hypothesis that COX-2 inhibitors may pre-
vent colorectal tumours was halted early due to an excess of cardiovascular events 
in the active treatment group. This Adenomatous Polyp Prevention on Vioxx trial 
(APPROVe) followed up subjects treated with rofecoxib (Vioxx). While the active 
treatment group did suffer half the number of gastrointestinal adverse events rela-
tive to the placebo group, myocardial infarction risk was greatly increased with a 
reported relative risk of 5.0 (Baron et al. 2006). The manufacturer approached the 
US FDA in September 2004 and withdrew their product Vioxx from the market 
voluntarily on 30 September 2004 (Merck 2004; FDA US Food and Drug 
Administration 2004). This action by the manufacturer was not anticipated by regu-
lators worldwide who issued press statements in reaction to the withdrawal, for 
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example, in Asia, Australia, and Europe (IHS Global Insight Inc 2004; European 
Medicines Agency 2004b; Therapeutic Goods Administration 2004).

Another trial of a COX-2 inhibitor for prevention of bowel tumours, the Adenoma 
Prevention with Celecoxib trial (APC) published in March 2005, gave strength to 
calls for a new evaluation of possible COX-2 inhibitor class effects on cardiovascu-
lar risk. The APC investigators reported a dose-related increase in cardiovascular 
adverse events associated with celecoxib (Solomon et al. 2005).

The concerns about the cardiovascular safety of COX-2 inhibitors led to 
increased suspicions that the older non-selective NSAIDs may also be associated 
with risk of heart attack and stroke. Since 2005, the US FDA has mandated boxed 
warnings on the labels of all NSAIDs, warning of potential cardiovascular risks 
based upon data submitted for regulatory and new drug application purposes 
(Postmarket Drug Safety Information for Patients and Providers 2016). In 2006, 
the EMA reported that new data had highlighted a small increased risk in high 
dose non- selective NSAID use of long duration (European Medicines Agency 
2006). As data continued to accumulate, including the research of the Safety of 
Non-Steroidal Anti-Inflammatory Drugs project (SOS) led by the ERASMUS 
University in Rotterdam, the EMA conducted an EU-wide review of the safety of 
NSAIDs in 2011/12 (European Commission 2015). This review suggested that 
diclofenac, a widely used non-selective NSAID, may carry the same increased 
cardiovascular risk as had been demonstrated in COX-2 inhibitors. A specific 
review of diclofenac followed at the request of the Medicines and Healthcare 
products Regulatory Agency (MHRA) of the United Kingdom (UK). The result-
ing EMA report advised that, in the EU, the product information of diclofenac 
should be strengthened similarly to that required for the remaining COX-2 inhibi-
tors (European Medicines Agency 2013). The FDA ruled to strengthen the exist-
ing labelling of NSAIDs (except for acetylsalicylic acid) in July 2015 to highlight 
the now apparent cardiovascular risks associated with their use (FDA US Food 
and Drug Administration 2015).

It has been suggested that many of the adverse events seen in the original COX-2 
inhibitors trials described above may have been due to the use of higher than usual 
doses. Observational studies have suggested that people using lower doses of rofe-
coxib and celecoxib are at no higher risk of serious heart disease than those taking 
other NSAIDs that are now considered to be safe (Ray et al. 2002, 2009).

What started as a new hope for chronic arthritis sufferers had developed from 
concerns about the safety of a single new medicine to suspicion over the safety pro-
file of an entire product class with implications for prescribers and patients world-
wide. Concerns around the withdrawal of rofecoxib and the subsequent re- examination 
of non-selective NSAIDs fed into discussions already underway between parties 
worldwide with an interest in improving safety (Tsintis and La Mache 2004).

The Communication Challenges
After the release of rofecoxib (Vioxx) to the market in 1999, heavy marketing and 
fears about the gastrointestinal risks of non- selective NSAIDs had resulted in 
approximately 80  million people worldwide having taken COX-2 inhibitors. In 
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England and Wales alone rofecoxib accounted for 2.1 million dispensed prescrip-
tions in 2003 (Sukkar 2014). The abrupt withdrawal of Vioxx was one of the largest 
medicinal product withdrawals from the market with huge financial implications for 
its manufacturer. NSAIDs overall remain one of the most widely used categories of 
medication worldwide, both prescribed and over-the-counter (McGettigan and 
Henry 2013).

The associate director of the US FDA Office of Drug Safety at the time of the 
Vioxx withdrawal, David Graham, suggested that between 88,000 and 138,000 
additional heart attacks and sudden cardiac deaths in the US might have been attrib-
utable to rofecoxib. Although disputed, the magnitude of these numbers implied a 
major public health concern. In contrast, the absolute risk of a person taking rofe-
coxib and therefore suffering a heart attack remained relatively small (Greener 
2008).

It has been suggested that the withdrawal of the product and the litigation that 
followed led to a major loss of public confidence in not only pharmaceutical manu-
facturers but also in the regulatory framework that governs their actions. Questions 
were raised about the strength of marketing authorisation processes with sugges-
tions that regulators were too close to manufacturers. Companies themselves have 
faced greater scrutiny after suggestions that the manufacturer should have acted 
sooner to withdraw rofecoxib from the market. Since news of the withdrawal broke 
in the global news media, there have been calls for greater transparency in trials and 
clearer requirements for post-authorisation surveillance of safety (Eichler et  al. 
2013; Goldacre et al. 2016).

The task of informing the public and healthcare professionals about the with-
drawal of rofecoxib was in itself relatively straightforward. Communicating the 
subtler concept of absolute risk versus benefit for individual patients has proven 
more challenging. All medicines, by their nature, in taking effect on the body, have 
the potential to cause harmful side effects. It is essential that this potential risk is 
balanced against the potential benefits of effective treatments. Some commentators 
feel that the pendulum has swung too far in favour of minimising risk at the expense 
of patients’ needs for effective treatments (Eichler et al. 2013). In minimising risks, 
access to potentially beneficial treatments may be restricted without giving patients 
the chance to choose how much risk they are personally willing to accept in pursuit 
of effective treatment.

The ideal anti-inflammatory agent would be 100% effective at relieving pain and 
improving function in 100% of people with no risk of adverse effects such as gas-
trointestinal bleeding, cardiovascular events or any other adverse reactions. In real-
ity, each active substance and its effects in each patient will lie somewhere in 
between this ideal and the other extreme where the patient does not respond at all to 
the treatment but still experiences adverse reactions. The challenge for prescribers 
is, in the context of shared informed therapeutic decision-making with patients (see 
Chap. 16), to try and determine how risky a medicine is for a particular patient, and 
to allow that patient to choose whether they are willing to take the risk based upon 
their own values and priorities. Figure  3.2 illustrates the factors that affect each 
individual case.
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Figure 3.3 shows a simplified representation of the risk–benefit analysis inherent 
in any such prescribing decision.

In the case of COX-2 inhibitors and other NSAIDs, many agents fall within the 
middle range where the ultimate decision of whether to prescribe needs to take indi-
vidual patient preferences about potential risk and benefit into account. Gerd 
Gigerenzer, David Spiegelhalter and others have introduced and promoted the concept 
of risk literacy (Gigerenzer 2013; Spiegelhalter 2008; Spiegelhalter et  al. 2011). 
They argue that in order to effectively communicate the complex interplay of risk and 
benefit, the audience needs to have an understanding of probability. Education of 
healthcare professionals and patients may be necessary before messages about risk 
and, given limited available evidence, uncertainty can be effectively communicated. 
Advances in information technology have meant that physicians in the UK can use 
internet-based risk calculators, such as the JBS3 calculator (for the estimation of car-
diovascular risk) or the optiongrid.org (a generic tool), and patient information web-
sites, such as patient.info, to facilitate conversations about risk. These resources use a 
combination of numerical, text and pictorial representations of risk that may be easier 
for patients, and doctors, to understand (Boon et al. 2014; Greenhalgh 2013; Joint 
British Societies for the Prevention of Cardiovascular Disease 2014; Option Grid 
2015; Kenny and Newson 2016).

Further large scale safety research involving different patient groups will, hopefully, 
assist in more precisely estimating individual patient risks associated with NSAIDs. 
One concept that has been proposed as potentially useful in assisting decisions about 
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which treatment is best for a risk literate patient is n-of-1 trials (Madhok and Fahey 
2005). N-of-1 trials in clinical medicine are multiple, randomised, double blinded, 
crossover comparisons of alternative treatments conducted within a single patient. This 
experimental approach allows prescribers and patients to determine which treatment is 
most effective at controlling an individual’s symptoms through structured trials of ther-
apy, including placebos if appropriate, to clarify the benefit side of the risk–benefit 
equation.

Evidence to aid decision-making is accruing all the time. The Standard Care 
Versus Celecoxib Outcome Trial (SCOT), comparing cardiovascular and gastroin-
testinal outcomes for older arthritis patients with no history of cardiovascular dis-
ease, randomised participants to either celecoxib or a non-selective NSAID. The 
researchers found no significant difference in the cardiovascular event rate between 
the study arms. The low overall event rate in the study suggested that all such agents 
were reasonably safe with varying effectiveness and tolerability (MacDonald et al. 
2016). The Prospective Randomized Evaluation of Celecoxib Integrated Safety 
Versus Ibuprofen Or Naproxen trial (PRECISION), published in November 2016, 
provided further information on the safety of these agents in patients with chronic 
arthritis and higher cardiovascular risk. Participants taking moderate doses of cele-
coxib in this study were not found to be at increased risk of cardiovascular events 
when compared to participants taking either naproxen or ibuprofen (Becker et al. 
2009). Ultimately, truly informed prescribing decisions occur only when patient 
preference is combined with high quality safety and effectiveness data.

3.2  Events: the Communication Experiences

There are two main aspects of risk communication in the story about COX-2 inhibi-
tors: the abrupt withdrawal of rofecoxib (Vioxx) from the market, and ongoing 
uncertainties about the cardiovascular risks of all NSAIDs. The following para-
graphs will comment on the risk communication efforts in the UK. This necessarily 
concentrates on the main English language communications from the UK and US.

Communications regarding rofecoxib withdrawal in the UK required to be tar-
geted at two main groups. Prescribers, who largely relied upon national prescribing 
guidance issued by authorities such as the MHRA and subsequent discussion in 
medical journals and magazines, were relatively easy to reach through these well- 
established channels. In contrast, the public needed to be informed promptly and 
without causing undue alarm. The press and broadcast media very quickly reported 
news of the withdrawal with reliance on the medical authorities to provide advice to 
their audiences (BBC 2004).

Prior to the withdrawal, UK newspaper coverage of rofecoxib was largely posi-
tive. Only close followers of the financial pages would have picked up on reports 
that manufacturers were not achieving the profits they had hoped for on the back of 
their new blockbuster arthritis drug, Vioxx, and the failure to launch its sister prod-
uct Arcoxia® (etoricoxib) in the US (Kahn 2002). In 2002, The Times (London) 
reported that the EMA had been asked by the French authorities to investigate 
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possible heart attack risks with rofecoxib. With some scepticism, the Times report 
concluded that “this result alone does not condemn the newer drug” (Hawkes 2002).

The abrupt withdrawal from the market of rofecoxib was reported by the UK 
press on 1 October 2004. This was a major story with front page coverage and 
numerous commentaries. Various agencies were called upon to advise readers, with 
reference to the Royal College of General Practitioners stating that there was “no 
cause for alarm, speak to a local pharmacist” and Arthritis Care, a charity, advising 
patients “not to panic” (BBC 2004). Although the coverage in the broadsheets was 
largely measured, some tabloid coverage appeared to be stoking public concern with 
prominent warnings of “DOUBLE risk of heart attacks” and “STOP giving it to 
patients” (Peake 2004). The UK health authorities braced themselves to deal with an 
onslaught of worried patients, issuing guidance through the MHRA to all prescribers 
and briefing the National Health Service (NHS) direct helpline (Lister 2004).

In October 2004, the newspapers The Times and The Independent (London) both 
reported on articles published in the medical press alleging failure of industry and 
regulators to conduct the necessary trials to ensure safety of new medicines. 
Regulators were accused of “astonishing complacency” as the US FDA was asserted 
to have suppressed unfavourable internal research (Graham 2004; Laurance 2004).

In December 2004, the press reported that the MHRA had issued interim guid-
ance to prescribers advising that patients should be switched from COX-2 inhibitors 
after the APC trial was stopped early due to increased risk of heart attacks with 
Celebrex® (celecoxib) (Boseley 2004; Hall 2004).

A study conducted in the US following the later withdrawal of valdecoxib in 
2005 found that several standard sources of information to prescribers took an aver-
age of 109.8 days to change their advice regarding the medication. This highlights 
the need for regulators to communicate directly with physicians to ensure timely 
change in prescribing behaviour. Information technology systems with automated 
alerts may be an efficient way of achieving this (Strayer et al. 2006).

The Vioxx withdrawal was a worldwide event and every country will have had its 
own unique communication challenges. Appendix 3.1 describes how matters were 
handled in Brazil as a further example.

The large scale regulatory changes and follow-up recommendations regarding 
the safety of all NSAIDs continued to be communicated efficiently through existing 
channels. Many physicians, however, feel that the real communication challenge 
lies in interactions between individual prescribers and patients as they make deci-
sions about which treatments to choose amid continuing uncertainty about the risk 
that those treatments might pose to individuals.

3.3  Evaluation: Feedback, Outcomes and Lessons Learnt

Feedback
The communication of the immediate risk situation with rofecoxib was quickly 
and efficiently achieved through existing prescribing guidance channels. However, 
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experience of the Vioxx withdrawal highlighted a desire by physicians and the 
general public for greater transparency and accountability surrounding new 
approvals of medicines and emerging safety concerns. Communicating issues of 
complex scientific uncertainty around class effects as more and more observa-
tional and interventional evidence has accumulated over time, has proven more 
challenging (European Medicines Agency 2014).

Outcomes
The final stage in risk communication is influencing behaviour. The complete with-
drawal of rofecoxib left patients with no option but to stop this medication. This, of 
course, removed the potential harm, but there are other considerations. Faced with 
the removal of this treatment option and possible COX-2 inhibitors class effects, 
prescribers and patients had to choose whether to switch to another treatment with 
its own risks, or to remove analgesic treatment altogether.

An observational study from the Netherlands published in 2008 found that users 
of COX-2 inhibitors (including those not taking rofecoxib) were four times more 
likely to discontinue all prescribed analgesic medication compared with a similar 
group before the Vioxx withdrawal. This raises the suggestion that patients and 
prescribers may have feared a medicines class effect and that some patients may 
have been left undertreated. Those patients who did switch to an alternative analge-
sic largely moved to non-selective NSAIDs. 37% of rofecoxib users switched to a 
non-selective NSAID without additional gastro-protective medication, thus increas-
ing their exposure to the risk of gastrointestinal bleeding. It was noted in this study 
that generalists such as family practitioners and internists were far more likely to 
avoid COX-2 inhibitors altogether when deciding on alternative treatment. 
Prescribing of opiates for chronic musculoskeletal pain also increased as such 
agents were used as alternatives to NSAIDs (Sukel et al. 2008).

Looking at the longer-term impact, a study published in 2013 found that diclof-
enac remained the most widely used NSAID despite evidence that it is associated 
with higher cardiovascular risks than other non-selective NSAIDs. In contrast, 
naproxen, thought to be one of the safest NSAIDs, claimed only a 10% market share 
across sampled countries. These findings were evident in high-, middle- and low- 
income countries. The authors suggested that although the absolute cardiovascular 
risk of diclofenac in many patients would be low, the use of this active substance in 
patients at higher risk may have contributed to over 14,000 excess cardiovascular 
deaths in China alone (McGettigan and Henry 2013). Since the publication of the 
paper, diclofenac has been removed from the World Health Organization Model List 
of Essential Medicines (EML). It is hoped that this will result in less risky prescrib-
ing patterns in low- income countries.

Recent prescription data from England demonstrated a reduction in diclofenac 
prescribing from 33% of prescribed NSAID items in January 2011 to just 9% in 
January 2015. Naproxen had a corresponding increase from 20% of items in 2011 
to 55%, suggesting that the message has been getting through to prescribers and has 
resulted in behaviour change (EBM DataLab 2017).

3 COX-2 Inhibitors



140

Lessons Learnt
Communications with healthcare professionals, patients and the public need to be 
based upon robust evidence. A balance must be struck between the need for effec-
tive treatment choices and any potential risks of those treatments. Good quality and 
timely safety and effectiveness research will be essential in supplying the evidence 
required by those authorities that are responsible for protecting public health.

The relatively small absolute risk of cardiovascular adverse events found with 
rofecoxib meant that, unless a trial was specifically designed to assess cardiovascu-
lar safety, it would be unlikely to differentiate between commonly occurring events 
and those potentially caused by the study drug. Traditional phase III studies, pow-
ered to detect differences in primary effectiveness outcomes, cannot be relied upon 
to detect increases in already prevalent conditions, such as heart attacks. This high-
lights the need for improved methods of safety monitoring with an emphasis on 
post-authorisation surveillance and trials, which has led to an emerging role for 
regulatory authorities worldwide.

In response to criticism, regulators have made efforts to strengthen their frame-
works for the conduct and reporting of clinical trials. The US Food and Drug 
Administration Amendments Act (FDAAA) of 2007 (FDA  US Food and Drug 
Administration 2007), the EU Clinical Trials Directive of 2001 and now the EU 
Clinical Trials Regulation of 2014 (overwriting the Directive) (European 
Commission 2016) aim to promote safety of patients and strengthen the transpar-
ency of trial data. Clinical trials registers have been set up by the US National 
Institutes of Health (clinicaltrials.gov) and by the EMA (EudraCT). Regulators, at 
least those with stringent systems, now have legal powers to demand the conduct of 
post-authorisation safety studies and other risk management activities by manufac-
turers. This process of regulatory improvement is ongoing, with such developments 
as the European Network of Centres for Pharmacoepidemiology and 
Pharmacovigilance (ENCePP), a network established by the EMA for building 
independent research capacity to investigate safety and effectiveness of medicines, 
inviting voluntary participation of applicable centres (European Network of Centres 
for Pharmacoepidemiology and Pharmacovigilance (ENCEPP) 2020). Other 
endeavours such as opentrials.net and the Yale University Open Data Access project 
(YODA) have offered new ways to facilitate the sharing of trial data (Goldacre et al. 
2016; Krumholz and Waldstreicher 2016).

It seems inevitable that medicinal product withdrawals will occur in the future as 
post-authorisation systems monitor medicines use in large, undifferentiated popula-
tions. The evolving assessment of risk requires that communication with patients and 
prescribers is done in a manner that promotes understanding of the inherent uncer-
tainty in science, risk assessments and individual prescribing decisions, while main-
taining confidence in medicines supply and regulatory rigour. Multidisciplinary 
methods to research and optimise communication are therefore needed (see Chap. 1). 
The developing story of COX-2 inhibitors and their safety profiles has undoubtedly 
impacted upon the current approach to pharmacovigilance and research. Ultimately, 
with better established knowledge and communication about the safety of these med-
icines, the COX-2 inhibitors can continue be effective agents for treating patients.
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Conclusions
• Selective COX-2 inhibitors were marketed worldwide in the late 1990s and 

early 2000s as a safer alternative to older non-selective non-steroidal anti- 
inflammatory drugs (NSAIDs).

• Clinical trial data that emerged after marketing authorisation suggested 
that some COX-2 inhibitors might carry an increased risk of major cardio-
vascular events when compared with non-selective NSAIDs.

• The resulting abrupt withdrawal of the COX-2 inhibitor rofecoxib (Vioxx®) 
from sale by the marketing authorisation holder, i.e., the pharmaceutical 
company, in September 2004 necessitated a fast response in terms of 
assessment and communication from medicines regulators worldwide.

• The challenges of the “Vioxx story” have led to welcome change in medi-
cines regulation and transparency alongside increasing awareness by 
healthcare professionals of the need to consider potential risks and benefits 
in the context of each individual patient.

• Medicines safety and its communication is a complex and evolving issue 
that should be discussed openly between companies, regulators, healthcare 
professionals and patients.
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Appendix 3.1: Safety Evaluation and Communication About 
COX-2 Inhibitors—Experiences in Brazil at the Time of the 
Rofecoxib Withdrawal in 2004

Sérgio Nishioka

The withdrawal of rofecoxib (Vioxx®) from the US market in 2004 made its impact 
on clinical practice and on media headlines everywhere including in Brazil. As a 
consequence, the Brazilian medicines regulatory authority Anvisa decided to re- 
evaluate the safety of all COX-2 inhibitors already marketed in Brazil. By mid- 
February 2005 Anvisa’s advisory committee CATEME had made general 
recommendations regarding the safety information in the package inserts in line 
with what other regulatory authorities were recommending at the time. A few 
remaining points were to be discussed in an ordinary meeting of that advisory com-
mittee scheduled for mid-April. Because it was felt to be an important issue, the 
local press was following up on this issue.

In early April 2005 the US Food and Drug Administration (US FDA) announced 
having requested the manufacturer Pfizer to voluntarily withdraw from the US market 
its COX-2 inhibitor valdecoxib (Bextra®). The European Medicines Agency and Health 
Canada took similar steps and Pfizer informed Anvisa accordingly. Anvisa decided to 
temporarily suspend the marketing of Bextra® in line with action taken by other author-
ities, but in Brazil there was an additional issue to deal with, different from elsewhere.

In 2003, the manufacturer Pharmacia, before its merger with Pfizer, had in its 
portfolio a COX-2 inhibitor, parecoxib, for parenteral use, which is a prodrug 
metabolised to valdecoxib. In Brazil only, perhaps because of the timing of registra-
tion, Pfizer registered parecoxib as Bextra IM/IV®, in order to support keeping 
patients who might have been prescribed parecoxib for perioperative pain control 
on oral valdecoxib thereafter, instead of switching to another analgesic. Parecoxib 
had been marketed in Europe and elsewhere under a different trade name, Dynastat®. 
Because both valdecoxib and parecoxib were marketed as Bextra® in Brazil, Anvisa 
decided that the temporary suspension of valdecoxib should also be applicable to 
parecoxib. Anvisa concluded that it would be difficult to communicate and make 
understandable to the public why one formulation of the same tradename would be 
kept on the market whereas the other would be withdrawn, even if only temporarily, 
considering that this would unnecessarily confuse the public. Five months later the 
evaluation was finalised; the marketing suspension of parecoxib was withdrawn 
while it remained valid for valdecoxib.

This is an example where a regulatory decision took into account the possible 
confusion through communication that might have been created on a very sensitive 
issue if only scientific rationales and actions by other regulatory authorities had 
been considered. The manufacturer in Brazil accepted this approach, and Anvisa, 
supported by CATEME, explained timely on its website every step taken. This facil-
itated the communication with the press and passed the image that CATEME had 
full control of the subject. During this time period, there was no major questioning 
by the Brazilian press of how Anvisa managed the case.
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Abstract

This chapter discusses the succession of pregnancy prevention programmes 
(PPPs) for isotretinoin, a medicine effective against acne, but with high risks 
for birth defects and developmental disorders in the child when exposed during 
pregnancy. Strengthening of PPPs over time was considered necessary by regu-
lators to increase the compliance with these programmes, but the communica-
tion for implementing “strict” PPPs in the healthcare system has been one of 
the most important challenges in the pharmaceutical field, due to its rejection 
by some opinion leaders among dermatologists and due to differences in cul-
tures and expectations regarding sexual behaviour of women within and 
between countries. In addition, isotretinoin has been investigated for possible 
psychiatric adverse effects including suicidal behaviour, which caused media 
attention and even discussions in parliaments. Moreover, the chapter reflects 
on the inconclusive evidence to date in this respect and the associated needs for 
different regulatory action and handling of communication for isotretinoin and 
other retinoids. The best ways of how to communicate their risks and safe use 
recommendations will remain subject to discussion with a view to continuous 
improvement in every country of the world.
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4.1  Situation: The Safety Concerns with Isotretinoin 
and Communication Challenges

Isotretinoin is an active substance highly effective for the treatment of severe forms 
of acne resistant to adequate courses of systemic antibiotics and topical therapy (Art 
30 Referral Roaccutane 2003). Acne is a disease of the skin that may result in scars 
(Bhate and Williams 2013), and due to the acute and possibly life-long skin appear-
ance, patients may experience reduced self-esteem, social phobia and suicidal 
thoughts and behaviour (Nguyen et al. 2016). The disease is the result of multiple 
factors taking place at the level of hair, hair follicle and sebaceous gland, and is an 
infectious and inflammatory process (Das and Reynolds 2014). Isotretinoin seems 
to have a mechanism to influence several factors of this process. It was first autho-
rised in the United States (US) in 1982 as Accutane®. In member states of the 
European Union (EU), marketing authorisations were granted as of 1983.

4.1.1  The Safety Concerns

Over time, isotretinoin gave raise to some major safety concerns to manage, in par-
ticular congenital anomalies (birth defects) and developmental disorders in children 
exposed during pregnancy, psychiatric reactions and severe skin reactions. This 
chapter mainly reviews the communication around the teratogenic risk associated 
with pregnancy during isotretinoin use, but also highlights aspects of communica-
tion about concerns of depression and suicide.

Isotretinoin, or 13-cis-retinoic acid, is a vitamin A derivative. It is known since 
1953 that retinoids can cause congenital anomalies in animals. Therefore, a contra-
indication in pregnancy, a warning against becoming pregnant when using isotreti-
noin and the recommendation to monitor pregnancy exposures for their outcomes 
were already included in the initial product information for patients and healthcare 
professionals (Abroms et  al. 2006). In 1983, one year after the initial marketing 
authorisation, first observations of human teratogenicity of isotretinoin were pub-
lished (Rosa 1983). A range of severe congenital anomalies caused by isotretinoin 
were identified from case reports of teratogenic effects and prospective monitoring 
of exposed pregnancies, namely craniofacial, cardiac, thymic and central nervous 
system defects with a high frequency of 26% of exposed pregnancies (Lammer 
et al. 1985).

In the US, the manufacturer (or in legal terms: the marketing authorisation 
holder) was therefore requested to amend the product information by including a 
warning about the teratogenicity of isotretinoin in humans in bold font type. In 
addition, warning letters were sent to physicians, and red warning stickers were 
sent to pharmacies and wholesalers to be placed on the packages containing isotret-
inoin (Abroms et al. 2006). Because pregnancies during use of isotretinoin occurred 
despite these measures, requests for extending the risk minimisation measures fur-
ther occurred several times during the product life cycle. From 1983 through 1988, 
the US Food and Drug Administration (US FDA) and the manufacturer strength-
ened the communication about the teratogenic risk. This included changes to the 
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product information, repeated mailing of letters to healthcare professionals, arti-
cles in the US FDA’s drug bulletin, distribution of specific patient information 
leaflets through prescribing physicians and press releases with background infor-
mation for the general news media (Green 2002). However, there was evidence that 
despite these efforts isotretinoin continued to be used in the US by thousands of 
women of childbearing potential with less severe acne than what it was approved 
for (Bull 2000), possibly due to advertisement by the manufacturer (Green 2002), 
and the pregnancy rate was 3.4 per 1000 women using isotretinoin (Bull 2000). In 
1988, the US FDA requested further actions from the manufacturer, such as educa-
tional materials and restrictions to the distribution of isotretinoin, and even pro-
posed its removal from the market (Green 2002). This led to introducing the 
Pregnancy Prevention Program for Women on Accutane in the US in autumn 1988.

In the EU, the situation of granting marketing authorisation for isotretinoin 
was different in each member state, also due to their differences in the risk mini-
misation options available in each country. Since 1983, the product information of 
isotretinoin would contain strong warnings, and since 1988 a pregnancy preven-
tion programme (PPP) was stated in the product information following the 
US.  Based on the teratogenicity, isotretinoin did not even receive marketing 
authorisation in some member states but was made available only on named 
patient basis, for example, in Sweden (Crijns et al. 2011a). According to a British 
dermatologist, prescribers in Europe were overall more cautious because of the 
memory of the thalidomide tragedy in the early 1960s, which actually happened 
in Europe (Green 2002) (see Chaps. 1 and 15).

In 2002, the teratogenic risk of isotretinoin and the PPP was reviewed at EU level 
upon an arbitration request submitted by France to the Committee for Proprietary 
Medicinal Products (CPMP), the scientific committee of the European Agency for 
the Evaluation of Medicinal Products (EMEA) established in 1995 (now the 
European Medicines Agency (EMA)). The request mainly related to the PPP pro-
posed for a generic product going, at the time, through the mutual recognition pro-
cedure (MRP), an EU procedure for national authorisations in more than one 
member state. Until then isotretinoin-containing products were authorised in mem-
ber states through “purely” national procedures, i.e. without mutual recognition, 
which had resulted in differences in the PPPs between member states (Crijns et al. 
2011a). The arbitration procedure was aimed at harmonising risk minimisation 
measures across the EU and resulted in a CPMP opinion, concluding that in view of 
the overall data isotretinoin for oral use may be granted a marketing authorisation 
through MRP, provided a strict PPP was implemented when prescribed to women of 
childbearing potential. This was disclosed to the public through the monthly report 
of the CPMP and directly to all manufactures in the EU.

Another safety concern for isotretinoin emerged in 2000/2001 with case reports 
of suspected adverse reactions such as anxiety, depression and suicidal behaviour. 
At the beginning of this century, retrospective cohort studies and case-control stud-
ies reported conflicting results in this respect and to date the evidence remains 
inconclusive (Jick et al. 2000; Wysowski et al. 2001). Regarding these adverse psy-
chiatric events, questions have been raised in parliaments of the US, Ireland and 
other countries. These were triggered by suicides by adolescents and young adults 
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using isotretinoin, which were also intensely discussed in news media (Ro/Accutane 
action group – news update 2002) and became subject of several lawsuits against 
the manufacturer of isotretinoin. The suspected psychiatric adverse reactions were 
addressed in the product information agreed through the above- mentioned arbitra-
tion review by the CPMP in 2002 (Art 30 Referral Roaccutane 2003).

The EU product information of 2002 also contained advice on how to avoid 
adverse reactions of the skin. However, the latest discussion at the EMA in relation 
to serious skin reactions resulted in an update of the product information and a 
direct healthcare professional communication (DHPC) in July 2010 (Isotretinoin 
and the risk of erythema multiforme 2010). The DHPC was implemented differ-
ently in each EU member state; for instance, in the Netherlands the DHPC was 
circulated to healthcare professionals in January 2011, while in the United Kingdom 
(UK) the DHPC was replaced by publishing the information in the national drug 
bulletin.

As the latest in the EU, on 7 July 2016, the UK submitted a so-called referral 
request to the Pharmacovigilance Risk Assessment Committee (PRAC), the EMA’s 
scientific committee established in 2012 specifically for safety surveillance and risk 
management, asking for a review of current pregnancy prevention measures for all 
retinoid-containing medicines, to ensure that they are effective and appropriate. In 
addition, the PRAC will review the possible risk of psychiatric disorders such as 
depression, anxiety, psychotic disorders and suicidal behaviour with retinoids  
(Art 31 Referral Retinoid-containing medicines 2018).

The PRAC noted that despite the introduction of a PPP, cases of pregnancy dur-
ing treatment with oral retinoids continued to be reported in the EU. As compliance 
with the PPP is crucial, the adequacy of the PPPs was reviewed to ensure that the 
available materials effectively encourage the implementation of the measures and 
the shared responsibility between patients, physicians and pharmacists to adhere to 
recommendations, and furthermore, that these measures are communicated consis-
tently and effectively for these products. As the outcome of the referral, the PRAC 
imposed on the manufacturers specific studies to measure the effectiveness of the 
agreed changes to the PPP. In addition, the PRAC recommended amendments to the 
product information to reflect the teratogenic risk associated with the use and com-
munication to healthcare professionals through a DHPC.  Changes to the educa-
tional materials were recommended too, to ensure that healthcare professionals and 
patients are informed about the risks associated with oral retinoids in pregnant 
women and women of childbearing potential and on the measures necessary to min-
imise the risk. These measures include a patient reminder card, physician checklist/
acknowledgement form and pharmacist checklist. Other elements of the PPP are to 
be considered and agreed at national level to account for the different healthcare 
systems in the member states of the EU. The PRAC has also recommended distrib-
uting the educational materials via electronic channels such as matrix bar codes and 
websites to make better use of the existing digital technology bearing in mind the 
young patient population.

Regarding psychiatric events, the PRAC recognised that the available data and 
the occurrence of these events have important limitations precluding the clear estab-
lishment of a causal association. The underlying risk of psychiatric disorders within 
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the patient populations can be significant; however, it is advisable that patient taking 
oral retinoids is warned about the potential risks of psychiatric events.

4.1.2  The Communication Challenges

Isotretinoin is a medicine which posed very specific communication challenges, 
arising from the kind of risks to deal with and the patient population using isotreti-
noin. The teratogenicity can lead to serious adverse effects in the child and is a 
major concern, given that half of the patients are females (Nijsten et  al. 2007), 
mostly in their reproductive years (Mitchell et al. 1995). Assessment and communi-
cation regarding the controversial causal association of depression and suicide with 
isotretinoin carries further challenges, on the one hand, because acne itself is associ-
ated with such psychiatric effects, and on the other hand, because of the inconclu-
sive evidence, apart from the fact that depression and suicide are difficult topics to 
talk about anyway.

Also, isotretinoin came on the market before the digital era, when communica-
tion channels and tools were limited. Communication about the teratogenicity and 
the risk minimisation measures were in the beginning undertaken conservatively 
with the then available tools, i.e. DHPCs by paper mail or publications in national 
drug bulletins and scientific journals, and paper-based information for patients. 
With technical progress over time, the pregnancy prevention programmes could 
make increased use of internet-based tools with patient registration for individual-
ised communication, new territory with its own challenges, such as data privacy. In 
fact, in the referral outcome of 2018, the PRAC specifically recommended, again, 
distribution of educational materials via electronic channels such as matrix bar 
codes and websites. The question remains however by the time of implementation, 
these channels are still the most appropriate ones. The digitalisation is moving for-
ward with high speed, so one can hardly keep up-to-date with new technical tools 
and the media preferences, in particular of the younger patient group.

4.2  Events: The Communication Experiences

4.2.1  Risk of Birth Defects

There are several overviews on the actions taken by the US FDA and the manufacturer 
regarding the teratogenic risk of isotretinoin. A detailed chronology for isotretinoin in 
the US states that the manufacturer had circulated a number of DHPCs, two alone in 
1983, due to pressure of the US FDA and the consumer rights advocacy group, Public 
Citizen (Green 2002). In addition, the manufacturer informed physicians through the 
Medical Director’s Page in the widely read Journal of the American Medical 
Association (JAMA) in June 1984 (Fakour et al. 2014). In the previous year, the US 
FDA had also published their own article in the Lancet (Rosa 1983). Journalists par-
ticipated in the debate by raising questions in major newspapers like the New York 
Times and the Washington Post (Green 2002).
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The Pregnancy Prevention Program for Women on Accutane was introduced in 
the US in 1988, but as pregnancies during isotretinoin use still occurred, it was 
strengthened in 2002 with the name SMART for System to Manage Accutane 
Related Teratogenicity. This was extensively communicated by the US FDA and the 
manufacturer to healthcare professionals and patients (Woodcock 2002). This new 
PPP included yellow qualification stickers that should be put on the prescription. 
“Qualified” meant that a female patient had presented a negative pregnancy test each 
month, had signed an informed consent form, had agreed to use two effective forms 
of contraception or abstinence, and had been encouraged to join the follow-up sur-
vey to help monitor PPP performance. Prescribers could obtain these yellow stickers 
only after attesting to their cooperation with the programme. Pharmacists should 
only dispense upon presentation of a prescription with this yellow sticker for maxi-
mal 1 month and fill prescription within 7 days for the date of “qualification” (Shin 
et al. 2011). SMART and SMART-like PPPs had however limited success, as com-
pliance with at least one method of contraception was low, only a very low increase 
was seen in the pregnancy testing rate and the number of pregnancies during use 
hardly declined (note: after patent expiration of Accutane in 2002, three marketing 
authorisations for generic formulations were granted by the US FDA with SMART-
like PPPs (Memorandum on isotretinoin and pregnancy exposure 2004).

Upon request of the US FDA, the by then four manufacturers for isotretinoin 
therefore created the strengthened PPP called “iPLEDGE”. This was implemented 
in 2006 and is the PPP still in place today. It requires that all stakeholders in the 
distribution chain and all patients receiving prescriptions—both male and female—
register in a single database online or by telephone. Prior to prescribing, dispensing 
and receiving the medicine the prescriber and pharmacist have to enter information 
about the patient. Pharmacists are permitted to dispense only if this database shows 
that the prescriber and patient have complied with all requirements. For the pre-
scriber the requirements are: annual renewal of their registration with iPLEDGE, 
confirmation of monthly counselling, specifying the two forms of contraception 
agreed with the patient and entering the test results of the monthly pregnancy tests. 
The patient should have monthly pregnancy test performed in certified laboratories, 
documented contraceptive counselling and present negative pregnancy results. 
Before and with the start of this programme there has been communication with the 
prescribers, pharmacists and wholesalers, to inform them that if they did not comply 
with the system, they were not allowed to prescribe/dispense isotretinoin (Abroms 
et al. 2006). This PPP led to several letters by dermatologists complaining about the 
burden and inflexibility of the new programme. Many were frustrated initially by 
technical glitches from the internet-based system coupled with inadequate tele-
phone support. There have also been reports of patients experiencing difficulties in 
complying with the system’s numerous requirements. Despite that iPLEDGE repre-
sents the most rigorous risk management programme in history for a widely pre-
scribed medicine, the pregnancy rate decline is disappointing. To date, there is still 
resistance to iPLEDGE from dermatologists and other healthcare professionals 
(Pierson et al. 2015; Weinberg 2005).

Due to the relatively high pregnancy rate in the US compared to Europe, the US 
FDA took further measures to minimise the risk of pregnancy exposure of 
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isotretinoin, and each amendment of the iPLEDGE PPP was communicated to pre-
scribers, pharmacists and wholesalers and to patients. The media attention in the US 
continued too, as it can be expected for a teratogenic medicine evoking memories of 
the thalidomide tragedy. There have also been questions from representatives of the 
US parliament and the US FDA gave statements and testimonies to the US Congress 
regarding the teratogenicity (Green 2002).

At EU level, the outcome of the arbitration procedure for isotretinoin was pub-
lished on the EMA website in the monthly report of the CPMP of April 2003 (Art 
29 Referral Isotretinoin 2003), and physicians and pharmacists were also informed 
through DHPCs. The manufacturers were requested to provide PPPs compliant with 
the key elements stated in the European Commission decision of October 2003, 
finalised subsequent to the CPMP opinion. Patients were to be informed about the 
PPP by their treating physician, who should provide the patient with the contracep-
tion brochure and undertake the counselling.

This PPP was a strengthened version of the PPP introduced by the manufacturer 
in 1988 following the US. The PPPs implemented in EU member states since 2004 
consist of patient counselling on the teratogenic risk and the use of preferably two 
effective contraceptive method(s) as of 1  month before starting treatment with 
isotretinoin, during the course of treatment and until at least 1 month after discon-
tinuation of treatment. Two pregnancy tests have to be performed before the intended 
start of isotretinoin and require negative results for actual prescribing. Isotretinoin 
may be prescribed for maximum of 30  days and the prescription must be filled 
within 7 days. Pregnancy tests should be performed prior to each repeat prescrip-
tion, which can only be written subject to a negative result, and a final pregnancy 
test has to be taken 1  month after discontinuation of treatment. The educational 
material consists of a physician’s guide to prescribing isotretinoin, a checklist for 
prescribing to female patients, a patient information brochure, a brochure on contra-
ception, an acknowledgement form for female patients and a pharmacist’s guide to 
dispensing isotretinoin (Crijns et al. 2011a).

The referral to the PRAC triggered by the UK in 2016 for all retinoids resulted 
in recommendations of amendments to the product information, educational materi-
als for healthcare professionals and patients, and the recommendation of communi-
cation to healthcare professionals through a DHPC.  These amendments and 
communications were recommended to ensure healthcare professionals and patients 
are informed about the risks associated with oral retinoids (Art 31 Referral Retinoid-
containing medicines 2018).

Isotretinoin is also subject to risk minimisation measures and communication 
elsewhere, and Australia and New Zealand are discussed here as further examples. 
The Australian marketing authorisation for isotretinoin requires the specialist pre-
scriber to “ensure that the possibility of pregnancy has been excluded” before a 
woman can commence treatment and to advise her to avoid becoming pregnant dur-
ing and 1 month after isotretinoin treatment. Women should receive the counselling 
and start effective contraception at least a month before beginning treatment 
(Australian Government, Department of Health 2005). In 2014, general practitio-
ners (GPs) in Australia requested prescribing rights for isotretinoin especially in 
rural and remote areas to avoid undertreatment of patients with severe acne, and 
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individual GPs may now be approved to prescribe it for patients without access to a 
specialist (The Royal Australian College of General Practitioners 2014). In view of 
the small number of publications in scientific journals, there seems to be less infor-
mation from Australia, compared to the US and Europe, regarding the teratogenic 
risk minimisation measures on isotretinoin or the evaluation of these measures. The 
same applies for New Zealand. There, a review on isotretinoin was published in July 
2015, stating that “medical authorities have tended to follow the UK, Europe and 
the US in the use of isotretinoin. This is because there are limits to the amount a 
small country can do in developing and researching a wide range of medicines” 
(Skelton 2016). This could explain the limited communication in the public domain 
found in this country and the fact that the New Zealand medicine data sheet of 
isotretinoin includes a contraindication and PPP that follows the EU (New Zealand 
Datasheet – Oratane 2016).

4.2.2  Risk of Psychiatric Effects

In the beginning of 2002, a 15-year-old pilot flew a small plane into a Florida sky-
scraper, with a suicidal intention. This adolescent had a prescription for isotretinoin 
and his last note made reference to his acne and the medication (Cosgrove-Mather 
2016). It was discussed by the US media in detail whether the medication might 
have accounted for the boy’s suicide. This media debate impacted also on other 
countries, and, for example, an action group in the UK issued a press statement on 
their meeting of the UK Medicines Control Agency, criticising what the group con-
sidered an inadequate warning on depression and suicide (Ro/Accutane action 
group – news update 2002). The mother of the boy filed a lawsuit against the manu-
facturer. In June 2002, the US FDA amended the labelling of isotretinoin with a 
warning of aggressive and/or violent behaviour in addition to the existing warning 
for depression and suicidal behaviour. This labelling amendment resulted in a US 
Congress hearing in December 2002 because of the suicide of the son of Congressman 
Stupak. Isotretinoin and suicide, as well as the related lawsuits, were frequently 
subject of news in the media at the time (Green 2002). Following the suicide of 
Stupak’s son, the US FDA issued warning letters obliging the manufacturer to ter-
minate advertisements aimed at minors (Bremner et al. 2012).

In fact, the possible risk of depression had already been included by the US FDA 
in the revised US product information (“labelling”) in the mid-1980s (James 2016; 
Mitchell 2016). In 1996, the US FDA re-evaluated psychiatric effects because of 
emerging suicide cases reported for isotretinoin. This evaluation resulted in includ-
ing suicidal ideation, suicide attempts, suicide, depression, psychosis and emotional 
instability in the product information, although causal association with isotretinoin 
was not established. The US FDA posted the conclusion on their website and issued 
a press release. In 1998, a comprehensive re-evaluation of the overall product infor-
mation and risk management of isotretinoin was initiated, resulting in requests for 
studies from the manufacturers (FDA 2000) on interactions with hormones, a sur-
vey of isotretinoin use in women, a study on pregnancy occurrence and cumulative 
reviews of psychiatric cases and structured follow-up of suicide cases. The study on 
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interactions with hormones did not show clinically relevant interactions. The survey 
on women using isotretinoin led to the strengthened PPP SMART.

While the possible causal association between isotretinoin and psychiatric 
effects remains to date inconclusive on the basis of all available evidence, a sys-
tematic review of 2012 presented evidence in support of a causal relationship 
(Bremner et al. 2012), which triggered a group of dermatologists and psychiatrists 
in Australia in 2013 to develop recommendations for safe prescribing of isotreti-
noin in adolescents. These aimed at increasing awareness in practitioners of both 
disciplines of the current evidence and the need for prompt recognition of symp-
toms and appropriate collaboration between dermatologists and mental health 
practitioners to ensure optimal patient care and safety (Rowe et al. 2014).

During the 2016–2018 EU referral, the PRAC recognised the limitations of the 
data relating to psychiatric events and considered it unlikely that this is a causal 
association between oral retinoids and these events. The current information in the 
product information following the 2003 referral was therefore considered to be still 
valid.

4.3  Evaluation: Feedback, Outcomes and Lessons Learnt

4.3.1  Feedback and Outcomes of Pregnancy Prevention 
Programmes

The following gives an overview of the worldwide research on the availability and 
effectiveness of PPPs for isotretinoin.

The effectiveness of the first PPP in the US, the Pregnancy Prevention Program 
for Women on Accutane, was evaluated over time, and so were the subsequent PPPs. 
At the beginning of 2008, the pregnancy rate declined from 3.11 per 1000 women 
of childbearing potential using isotretinoin under SMART to 2.67 under iPLEDGE 
(Marwick 1984). This was however not regarded to be a significant decrease of in 
utero exposure compared to the SMART programme. An overall conclusion is that 
DHCPs and warnings in the labelling are limited in effecting changes in healthcare 
professionals (Bremner et al. 2012).

Studies on the effectiveness of the PPPs in the EU were published in scientific 
journals (Crijns et al. 2011b; Isotretinoin and the effectiveness of the pregnancy 
prevention programme in Europe 2016) and despite announcements on public 
websites, received hardly media attention. For example, several surveys per-
formed in the Netherlands showed that healthcare professionals and patients 
were informed about the PPP by different sources or did not receive any informa-
tion at all (Crijns et al. 2013). Despite a certain level of knowledge of the PPP in 
the healthcare professionals, enforced by prescription alerts or pharmacy issu-
ance system alerts, healthcare professionals and patients were not always com-
pliant. It has also been shown that albeit a person is informed about the teratogenic 
risk and the PPP, he/she will decide differently in certain situations and not fol-
low the imposed PPP.  Situations such as where a holiday would overlap the 
30 day prescription period, or a young religious patient is not sexually active, but 
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also where the healthcare professional developed confidence in the patient being 
a responsible woman who will prevent a pregnancy in ways other than imposed 
by the PPP would be reason for non-compliance (Crijns et al. 2013).

In New Zealand, the pregnancy rate has been 7.3 per 1000 women aged 
10–44  years using isotretinoin, i.e. more than twice the pregnancy rate during 
isotretinoin use by women of childbearing potential in the US before introduction 
of SMART (Bull 2000). Maybe that is due to the fact that there was less communi-
cation in this country for the reasons described above.

A survey performed in India showed that 10% of the participating isotretinoin- 
prescribing dermatologists had completed the documentation of pregnancy tests 
fully and provided the appropriate instructions, while 75% had only performed an 
initial pregnancy test with instructions but missed the follow-up with further coun-
selling, and 15% had not performed a pregnancy test at all and only given instruc-
tions to the patient. The authors concluded that because the implementation of a 
PPP like iPLEDGE is practically difficult in India, mainly because of the absence of 
a fully functional pharmacovigilance system at national level and because it is a 
taboo to perform pregnancy tests for unmarried women. Therefore, a simpler and 
adapted risk minimisation programme needs to be developed to protect Indian 
females at risk, which needs to include a distinctive sensitive approach for unmar-
ried women (Anwikar et al. 2010).

In Saudi Arabia an approach similar to the US PPP has been applied to isotreti-
noin, and a study investigating the compliance of dermatologists indicated that only 
60% of the dermatologists had recommended pregnancy testing before treatment 
start, and only 16% requested monthly pregnancy tests. The pregnancy rate in 
isotretinoin-using women of childbearing potential was 8.8 per 1000 (n = 7), and 
43% of the pregnancies were terminated. The authors concluded that the non- 
compliance of the dermatologists should be corrected, especially in countries with 
legal restrictions on pregnancy termination (AlGhamdi et al. 2011).

A longitudinal cohort study in Turkey showed no pregnancies in 57 female 
patients included in the study, but 81% of those were also not sexually active. This 
could indicate that there is good patient compliance with therapy and prohibitions. 
But, this may also be attributable to the young age and unmarried status of the 
patients using isotretinoin in communities favouring initiation of sexual activity late 
and within marriage. The low reportage of adverse pregnancy outcomes for isotreti-
noin in Turkey could therefore be due to the sociocultural profile of the female 
patients, strict adherence to contraceptive methods, and/or underreporting of terato-
genic incidents due to lack of studies. Turkey has in place a controlled distribution 
programme for isotretinoin under the supervision of the Ministry of Health as well 
as other risk minimisation measures, including an informed consent form to be 
signed by female patients (Ozyurt and Kaptanoglu 2015).

A study performed in Iran concluded that besides the incorrectly prescribed dos-
ages, the patients had not been adequately counselled about isotretinoin’s teratoge-
nicity and the severity of the possible birth defects. The study further reported that 
only 6.8% of the females of childbearing potential who receive isotretinoin and are 
sexually active (i.e. 25% of the women of childbearing potential receiving isotreti-
noin) use two effective methods of contraception (Entezari-Maleki et al. 2012). It 
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should be noted that Iran has no PPP in place (correspondence with the author of 
(correspondence with the author of Entezari-Maleki et al. 2012)).

Likewise in the Republic of Korea, no PPP was available in 2012 when a study 
showed a high rate of terminated pregnancies occurring during isotretinoin use 
compared to terminations in women not using isotretinoin (Yook et al. 2012). In this 
country approximately 50% of all pregnancies are unplanned, as less than 30% of 
the sexually active population use contraception (Lim et al. 2016).

The outcome of a comparative review of pregnancy risk management programmes 
for isotretinoin across four continents, published in 2018, showed that because of the 
strictness of the programmes in the US and Europe, they are ineffective in reducing 
the risks of foetal exposure to isotretinoin when used alone (Kotvitwanichkanont 
and Driscoll 2018). The strict regulation would result in increased fear of teratogenic 
risks but did not translate in reducing the rate of isotretinoin-exposed pregnancies. 
The review concludes with recommending that education of effective contraception 
should be emphasised and the other requirements should be minimised to avoid 
undertreatment for acne in women of childbearing potential.

In addition to quantifying the effectiveness of PPPs and associated communica-
tions, it is also important to understand whether or not, and why, PPPs were accepted 
by those targeted.

In the US, protests were seen from healthcare professionals in form of open let-
ters to scientific journals of medical, ethical (Cockerell and Thiboutot 2006) and 
legal focus (Doshi 2007), or journals like Medical Economics (Ortolon 2006) and 
medical specialist journal the Dermatologist (Darves 2016) with complaints about 
the restrictions imposed by iPLEDGE which could lead to disruption of treatment 
and create difficulties for prescribers, patients and pharmacists to obtain the regis-
trations. Surveys performed in the Netherlands identified likewise critical notes on 
the PPP in place there. The PPPs were perceived by some as overly patronising and 
risk undertreating patients who are in need of isotretinoin but are not willing to 
consent to the PPP, e.g. to apply hormonal contraception as one necessary method 
of reliable contraception (Crijns et al. 2011b).

A literature review on publications on compliance on the PPP in Europe in 2011 
was a reason for a group of dermatologists from Europe and the US to write a letter 
to the editor of the British Journal of Dermatology advocating for authorising isotret-
inoin with a more relaxed PPP because “it is the single most efficacious drug for acne 
and is sometimes the only effective treatment for patient with severe acne”. They 
agreed that pregnancy exposure should be reduced as much as possible, but that a 
team of committee evaluating prescribing patterns and foetal exposure would be a 
valuable addition to the current system with the goal of improving patient access to 
treatment while avoiding use of isotretinoin during pregnancy (Thiboutot et al. 2012).

4.3.2  Feedback and Outcomes of Precautions Regarding 
Psychiatric Effects

Regarding the psychiatric effects, debates in newspapers and questions in parlia-
ments (Ro/Accutane action group – news update 2002), especially raised by parents 
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of patients with suicidal behaviour or committed suicides, indicate that some expect 
more information and restrictions in the product information of isotretinoin in this 
respect, and some think that perhaps isotretinoin should even be withdrawn from the 
market. This is a difficult debate; unfortunately there is scientific uncertainty, as the 
evidence to date is still inconclusive due to contradicting results of studies on the 
causal association of suicidal behaviour with isotretinoin, while there is evidence that 
successful treatment of acne can help patients to regain confidence over their appear-
ance and free them of depression associated with the acne signs on their skin. For 
example, a Norwegian, cross-sectional, questionnaire-based study demonstrated the 
association of reported acne to increased risk of suicidal ideation, mental health 
problems and social impairment. Especially, an 80% higher level of suicidal ideation 
in adolescents with substantial acne was seen compared to those with no or little acne 
(Halvorsen et al. 2011). A study from Iran reported that isotretinoin improved the 
quality of life of patients treated for acne, however the depression score increased 
(Beck Depression Inventory (BDI)) in both male and female patients (Fakour et al. 
2014). In contrast, the outcome of a study in India was that depression (Hamilton 
Rating Scale) decreased significantly in patients treated with isotretinoin and was not 
associated with an increased incidence of depression or suicidal behaviour (Gnanaraj 
et al. 2015). Because of the causal association between acne and psychiatric effects, 
it is difficult to investigate the risk of these effects with a treatment of acne, in indi-
viduals as well as at population level, a methodological issue called confounding in 
pharmacoepidemiology. This may explain the contradictory results of studies inves-
tigating psychiatric effects of isotretinoin in patients treated for acne, and the contra-
diction arising in scientific investigations poses a major communication challenge.

However, it is understandable that parents try to find out the reason why their 
child has committed suicide and speak about this in the media. This public debate 
presents an example of what is called “social risk amplification” (Kasperson et al. 
1988), i.e. a situation where a public debate increases the perception of a risk. In 
2005, a study was published which investigated the perception of patients on the 
association of isotretinoin with depression and suicide and showed that isotretinoin 
was perceived to be effective but dangerous and that depression and suicide were the 
most highly perceived risks (Magin et al. 2005), rather than the proven and severe 
teratogenicity. The study also reported that there was much media coverage in the US 
and Europe, but that in 2004 the issue was even discussed twice as much in Australian 
newspapers. In June 2005, the Therapeutic Goods Administration (TGA) reported on 
isotretinoin and suicide in their Australian Adverse Drug Reaction Bulletin.

4.3.3  Lessons Learnt

It seems that past experiences leave a mark on people and impact on how they 
handle certain risks in the future. Although the thalidomide tragedy is part of global 
knowledge in safety of medicines, in those countries where people had directly 
witnessed its risk of teratogenicity or personally met affected persons, the severe 
teratogenic risk of isotretinoin was handled in ways different from countries not 
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having had that personal experience, as it was discussed in an article in the New York 
Times in April 1988 (Kolata 1985). Many dermatologists have expressed views that 
there is a need for an effective treatment of severe acne, and have complained that 
the restrictions imposed by regulatory authorities to prevent pregnancy during the 
use of isotretinoin oppose this medical need. It has become clear from these com-
plaints and pressure of patients or their parents to be well informed of the risks that 
all patients and healthcare professionals must be involved in designing important 
risk minimisation measures, so that the measures are practical in the given health-
care and cultural environment and have a wide agreement and support for effective 
implementation. Multidisciplinary research is needed to understand the preferences 
of patients and healthcare professionals in relation to risk minimisation and com-
munication for designing and evaluation measures (see Chap. 1). Also, risk minimi-
sation measures will only be effective if they are communicated by using all 
available tools and channels, including the media most popular amongst patients 
and the general public use and increasingly the social media. Researching media 
preferences is therefore amongst the important areas of medicinal product risk com-
munication research (see Chaps. 10 and 11).

Conclusions
• Isotretinoin has been authorised since 1982 as a medicinal product highly 

effective to treat severe forms of acne resistant to adequate courses of sys-
temic antibiotics and topical therapy.

• Within a year after its marketing authorisation, cases of congenital anoma-
lies and developmental disorders due to exposure to isotretinoin during preg-
nancy appeared, leading to imposing increasingly strict pregnancy prevention 
programmes (PPPs) by regulatory authorities in many, but not all countries.

• Countries, mainly in Europe and the US, monitor exposure and pregnancy 
outcomes of isotretinoin use during pregnancy, as use during pregnancy 
still occurs. The PPPs have been difficult to implement in healthcare, due 
to opposition by dermatologists who may perceive them as a burden and 
restriction to access to an effective treatment, as well as due to differences 
in cultures and expectations regarding sexual behaviour of women within 
and between countries.

• In the late 1990s, case reports of psychiatric adverse effects such as depres-
sion, suicidal behaviour and aggression lead to discussion in the media, 
and even parliaments.

• Investigations and studies aiming at clarifying whether isotretinoin can 
cause psychiatric effects have to date been inconclusive, and this uncer-
tainty, together with the seriousness and sensitivity of the safety concern 
requires specific regulatory action and handling of communication.

• The best ways for communicating the risks and safe use advice for isotreti-
noin and other retinoids will remain subject to discussion with a view to 
continuous improvement in every country of the world.
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Abstract

Vaccines that would be recommended and offered in response to a novel influ-
enza virus bring many communication challenges. This chapter identifies and 
describes some of the major issues that public health agencies and regulatory 
bodies, vaccine manufacturers, and healthcare professionals would face when it 
comes to pandemic influenza vaccines and immunisation recommendations. It 
does so by drawing upon experiences, findings, and outcomes from the H1N1 A 
influenza pandemic in 2009 that affected much of the world as well as lessons 
learnt from annual influenza prevention efforts. This chapter begins with chal-
lenges brought about by the uncertainties and complexities associated with influ-
enza viruses and then highlights experiences from different countries with a 
focus on France as a relevant example, illustrating the similarities and differ-
ences that can affect pandemic influenza vaccine communication. The final sec-
tion of the chapter reflects on some key communication-related research findings 
as well as lessons learnt that can help guide those doing vaccination-related com-
munication responses and efforts in future influenza pandemics.
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5.1  Situation: Concerns About H1N1 A Pandemic Influenza 
and the Vaccines, and Communication Challenges

5.1.1  Influenza Viruses: A Continually Present Health Threat

According to the World Health Organization (WHO), every year, human influ-
enza—commonly called “the flu”—rapidly spreads around the world in seasonal 
epidemics, resulting in an estimated three to five million cases of severe illness and 
up to 650,000 deaths linked to seasonal influenza (Iuliano et al. 2018). While it is 
certain that influenza is an annual health threat, each year there is much uncertainty 
regarding the severity, transmission, ultimate harm, and pandemic potential of the 
predominant circulating viruses. When WHO and other experts convene 6 months 
in advance of the Southern and Northern hemisphere flu seasons to review available 
data and make influenza vaccine strain selections, they do so aware that shifts and 
drifts in the viruses can greatly affect vaccine efficacy (e.g. substantially decrease it) 
and public health vaccination strategies (e.g. change in immunisation priorities). 
They also need to be continually mindful that novel influenza viruses can emerge, 
bringing with them the potential for a global pandemic as well as the need to quickly 
develop new vaccines.

5.1.2  The H1N1 A Influenza Pandemic in 2009

The 2009 H1N1 A influenza pandemic provides insights into how events can unfold 
after the recognition of a new influenza virus with pandemic potential (e.g. an influ-
enza A virus). On 21 April 2009, the Centers for Disease Control and Prevention 
(CDC) in the United States (US) announced that it had identified a new H1N1 A 
influenza virus strain in two patients (CDC 2009). Shortly thereafter, public health 
agencies in Canada and Mexico announced they had determined the new virus had 
been widely circulating in Mexico and had caused much severe illness and many 
deaths. Following these reports, on 24 April 2009, WHO declared the outbreak a 
Public Health Emergency of International Concern (PHEIC) (Gerwin 2012). On 26 
April, the US government declared the H1N1 A flu a public health emergency and 
soon after, similar declarations were made in other regions of the world (CDC 2009; 
Gerwin 2012; WHO 2009a). On 11 June, the outbreak reached a level that prompted 
WHO to declare a pandemic, with 74 countries reported being affected (Chan 2009). 
A year later, WHO reported that 214 countries and overseas territories or communi-
ties had laboratory confirmed cases of pandemic influenza, including over 18,156 
laboratory-confirmed deaths from the virus (WHO 2010).

As is likely to be the case with pandemic influenza, the initial recognition of a 
novel influenza virus in April 2009 prompted swift and significant media, health-
care professional, public health and regulatory body, and public interest in influ-
enza vaccines and influenza immunisation recommendations, including whether, 
when, and how new influenza vaccines would be tested, produced, distributed, and 
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used. Shortly after identification of the new virus, a broad collaboration of interna-
tional institutions, governments, public health authorities, scientists, and vaccine 
manufactures undertook a concerted effort to formulate, test, license, and produce 
a safe and effective pandemic influenza vaccine (Chan 2009; Abelin et al. 2011; 
EMA 2011). By September 2009, several manufacturers of inactivated and live 
attenuated influenza vaccines had completed vaccine development, received regu-
latory authorisation, and scaled up vaccine production (WHO 2009a; Abelin et al. 
2011). By December 2009, over 30 vaccines had been licensed and more than 50 
countries had formulated vaccination recommendations and started immunisation 
efforts (EMA 2010). Subsequently, the vaccine was administered and made avail-
able to millions of people, including the more than 40 million vaccinated in Europe 
and nearly 127 million doses distributed in the US by the end of March 2010 
(Abelin et al. 2011; EMA 2010; CDC 2010a).

5.1.3  Communication Challenges

The 2009 H1N1 A influenza pandemic, along with experiences and findings gained 
every year from the use and promotion of annual vaccination against seasonal influ-
enza, provides helpful insights into many of the major vaccine-related uncertainties 
and complexities that may arise or need to be addressed on the communication front 
(Bahri and Castillon Melero 2018; Nowak et  al. 2015, 2017; Pistol and Steinu-
Cercel 2013; Schmid et al. 2017; Walton and Seitz 2012; Wheelock et al. 2013). 
There are at least four communication challenges that public health agencies, regu-
latory bodies, vaccine manufacturers, and healthcare professionals need to be pre-
pared for when it comes to communicating about pandemic influenza vaccines and 
vaccination to the public, patients and caregivers (e.g. parents who will need to 
make vaccination decisions for their children), and political leaders and policymak-
ers. Each of these challenges greatly affect communication strategies, plans, and 
messaging, as well as the effects and effectiveness of influenza vaccine messages 
and materials. These challenges are as follows:

• New influenza viruses with pandemic potential, as well as annual influenza vac-
cines that are not well matched with those found in seasonal influenza viruses, 
initially bring many hard-to-answer questions regarding the influenza disease, 
vaccines, and vaccination: As the 2009 H1N1 A pandemic illustrates, in the 
aftermath of discovery of a new influenza virus, there will be much interest in 
predictions and projections, including whether the newly discovered virus will 
generate a pandemic (EMA 2011; Fisher et al. 2011). This will quickly be fol-
lowed by much interest in whether, and how, the symptoms and illness caused by 
the pandemic influenza virus differs from that caused by circulating annual influ-
enza viruses; how susceptible people are to infection with the newly discovered 
virus and whether some people (e.g. children, those 65 years old and older) are 
more susceptible to infection and/or more severe health outcomes; and how the 
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virus is transmitted and how fast it is or may be spread. While regulatory bodies 
and public health agencies across the globe will be actively engaged in pandemic 
influenza vaccine development, immunisation efforts, and the monitoring of vac-
cine effectiveness and safety (EMA 2011; Fisher et al. 2011), questions and con-
cerns regarding influenza disease, vaccines, and vaccination will likely vary by 
country. In some countries, for instance, the public and media may be very inter-
ested in vaccine efficacy, while in other countries the focus may be primarily on 
safety. It is also likely that concerns and issues beyond science will emerge, such 
as trust in the government officials who are recommending vaccination, and this 
will also vary by country. Cultural and country differences will add to the com-
munication complexity (Poland 2010). However, high public and news media 
interest in whether and when vaccines will be available to protect people from 
the new virus should be expected, and initial questions in the public domain 
likely will include:
 – How are the new flu vaccines being developed (e.g. what are the processes 

being used, will the pandemic vaccines be similar to annual vaccines in terms 
of composition and administration)?

 – Who is sponsoring or funding the development of new vaccines (e.g. govern-
ments, industry, both)?

 – How will vaccine safety and efficacy be evaluated or assessed, and which 
entities will do so?

 – What is the timeline for vaccine development, testing, manufacturing, licens-
ing, and distribution?

 – What criteria will be used when determining whether to license a new flu vac-
cine, particularly those related to vaccine safety? and

 – Who will be the priority sub-populations or groups for the initial vaccine 
doses, and what criteria were used to establish the priorities?
In addition, influenza viruses, whether seasonal or pandemic, by their nature 

bring much uncertainty. Initial cases or outbreaks, for instance, by themselves 
are often not good indicators of future or additional cases; which communities or 
regions will experience cases or outbreaks; or the ultimate severity of an influ-
enza pandemic.

• There will be much demand for “risk” communication, but relatively limited 
understanding of the risk communication domain by non-experts: The word 
“risk”, for instance, encompasses many related yet distinct definitions, including 
(1) the likelihood or probability of the threat happening or occurring in general 
(e.g. an outbreak of pandemic flu in a community, country, or region); (2) the 
likelihood or susceptibility of a sub-population or individuals to a real or poten-
tial hazard or threat (e.g. contracting influenza, experiencing severe illness from 
influenza, or experiencing an adverse reaction to an influenza vaccine); (3) the 
outcome of threat or harm, such as the severity of harm or negative effects caused 
by a hazard or threat (e.g. it is often assumed that pandemic influenza viruses will 
cause more severe illness than annual influenza viruses); and (4) individuals’ 
perceptions regarding the likelihood of personal exposure or of experiencing 
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harm if exposed to the virus (e.g. in the case of seasonal influenza, many indi-
viduals believe their likelihood of contracting influenza is very small or that if 
they are infected, they will experience a “manageable” illness) (Nowak et  al. 
2015; Schmid et al. 2017). As such, pandemic vaccine and vaccination-related 
communications must acknowledge and address more than one type of risk. In 
addition, communication efforts, particularly the messages, must recognise that 
actual risk and perceived risk are two distinct concepts (see Chap. 7). Something 
can be an actual risk in the sense that it is known to cause harm and there is an 
estimation of likelihood or possibility. That, however, does not mean populations 
or individuals will perceive the hazard as a significant or personal health threat. 
As Peter M Sandman (2012) noted, “the most important truth in risk communi-
cation is the exceedingly low correlation between whether a risk is dangerous 
and whether it is upsetting. . . That is, the risks that kill people and the risks that 
upset people are completely unrelated. If you know a risk is dangerous, that tells 
you almost nothing about whether it is upsetting” (Sandman 2012).

• Epidemiological information is essential for formulating vaccination priorities 
and recommendations but is often not enough for achieving high compliance 
with immunisation recommendations (see Chap. 10): In the US, for instance, the 
estimated 2009 H1N1 A vaccination median immunisation rates at the end of a 
three-month concerted effort to achieve high vaccination coverage (i.e. late 
January 2010) was 23.9% among persons aged ≥6 months, 36.8% for children 
aged 6 months—17 years, and 20.1% for adults aged ≥18 years (CDC 2010b). It 
was also only 33.2% for persons in the US Advisory Committee on Immunization 
Practices (ACIP) initial priority groups (i.e. pregnant women, healthcare and 
emergency medical services personnel, children and young adults aged 6 months 
to 24 years, persons aged 25–64 years who had medical conditions that put them 
at higher risk for influenza-related complications, and persons who live with or 
provide care for infants aged <6 months) (CDC 2010b). In the UK, where H1N1 
A vaccines were not available for large-scale use until the end of the second wave 
of infection in autumn 2009, vaccine uptake was also relatively low, including 
for two priority groups—children and healthcare workers (de Whalley and 
Pollard 2013).

As studies assessing annual influenza vaccination acceptance have found, 
campaigns and education efforts must go beyond simply providing information 
on vaccine safety and efficacy or increasing awareness of vaccination recom-
mendations (Nowak et  al. 2015; Schmid et  al. 2017; Wheelock et  al. 2013; 
MacDougall et al. 2015). It is not enough to simply provide factual and statistical 
information about disease incidence or vaccination benefits and risks in order 
foster “rational” decision-making (Bahri and Castillon Melero 2018; Bahri et al. 
2019; Brewer et al. 2017; Simis et al. 2016). Rather, public health agencies and 
regulatory bodies must recognise that individuals, including parents of young 
children, often use subjective appraisals, perceived social norms, and heuristics 
(i.e. cognitive shortcuts) when making vaccination decisions (Wheelock et al. 
2013; Simis et al. 2016; CDC 2018; Poland and Poland 2011), and that much 
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medical-related decision-making is based on affect, feelings, and values (Brewer 
et al. 2017; Poland and Poland 2011; Lee et al. 2013). In the case of flu vaccina-
tion, for example, it has been found that risk perceptions measured in terms of 
feelings rather than in terms of cognitive probability judgments better predict 
adult vaccination (Sandman 2012; Weinstein et al. 2007) and that lack of confi-
dence in flu vaccine is often based on doubts about its safety and effectiveness as 
well as lack of trust in health authorities (Schmid et al. 2017; Poland 2010; de 
Whalley and Pollard 2013).

• Websites, social media, and other digital media, while widely used to transmit 
and exchange health-related information, bring significant additional challenges 
and communication resource demands: As the 2009 H1N1 A pandemic and 
ongoing efforts related to annual influenza immunisation illustrate, public health 
agencies, and to a lesser extent government regulatory bodies, need to communi-
cate about vaccines and vaccination recommendations through an array of chan-
nels, with websites, social media, and other digital media among the most visible 
and immediate. In addition, a wide array of digital are available, including tex-
ting, instant messaging (e.g. Twitter, Instagram, Snapchat), social networking 
sites, search engines, and internet-based content sites (e.g. YouTube). While digi-
tal media enable public health agencies and regulatory bodies to quickly post or 
disseminate content and materials that are completely within their control, and to 
do so when and how they choose, that does not mean those messages are reach-
ing the needed people, being viewed or used by large numbers of people, or hav-
ing significant impact on intentions and behaviours (Nowak et al. 2017; Brewer 
et al. 2017; Betsch et al. 2012).

It is also the case that public health and regulatory body messages and content 
face enormous competition for attention. In 2018, each day an estimated 500 
million tweets were sent and 4.75 billion pieces of content were shared 
(Desjardins 2018). It was also estimated that every 60 s, 187 million e-mails and 
18 million text messages were sent, 4.3 million YouTube videos were watched, 
and 3.7 million Google search queries were done (Desjardins 2018). Widespread 
access and use of websites, social media, and other digital media mean that indi-
viduals can be reached with, or access, a plethora of information, misinforma-
tion, and disinformation, including “fake news”, on any topic as well as select 
what to read and believe. Those opposed to vaccines use these channels to dis-
suade compliance with vaccination recommendations, and often do so without 
providing a scientific or medical basis for their assertions (e.g. they suggest those 
who would adhere should not trust government agencies) (Iuliano et al. 2018; 
Gerwin 2012). Given the volume and breadth of information disseminated via 
traditional news and novel digital media, public health and regulatory agencies 
should invest in listening and (media) monitoring capabilities or services. 
Knowing what information is being put forth enables detection of mis- and dis-
information and guides the design of targeted communication responses. In addi-
tion, effectively using websites, social media, and other digital media often 
requires significant resources (e.g. programmers, content specialists), timely and 
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rapid posting and responses, and high-quality production, which often are not 
available nor found in government agencies (e.g. most do not have adequate 
communication budgets and rapid review and message clearance processes) 
(Nowak et al. 2017). It is also the case that while many believe social media have 
much influence, relatively little is known about how social media affects vacci-
nation-related beliefs and behaviours (Betsch et al. 2012).

5.2  Events: The Communication Experiences

The 2009 H1N1 A pandemic illustrated that novel influenza viruses will likely 
result in differences in responses as well as communication activities and needs. 
Related attitudes and intentions will differ across countries and cultures (Poland 
2010). It was found, for instance, that in Hong Kong and Singapore, there was 
greater initial public support for government pandemic measures than in Western 
countries (Chor et al. 2009; Tan et al. 2010). Those high levels of support, however, 
did not prevent misconceptions and misunderstanding. In Hong Kong, where the 
public approved of government policies including the quarantining of hotel guests, 
large numbers of people avoided visiting crowded places, with many wrongly 
believing that this was a government recommendation. One assessment of the pan-
demic response in Asia thus concluded that “clear communication, updated scien-
tific information and transparency on government decision-making were 
insufficient” (Fisher et al. 2011). Similarly, an assessment of response efforts in 
Europe found many countries reported a lack of public confidence in the pandemic 
recommendations from national authorities and that many healthcare professionals 
expressed lack of understanding of the benefits and risks of recommended pan-
demic vaccines (Hanquet et al. 2011). A comprehensive analysis of German press 
coverage of 2009 H1N1 A found high visibility throughout the pandemic but much 
variability in topics and messages, which was perceived as fostering the dissemina-
tion of incomplete, incorrect, and contradictory information to the public 
(Husemann and Fisher 2015).

5.2.1  The Influenza Pandemic in France: An Uncoordinated 
Response

France is one of the countries in the world with the lowest levels of public confi-
dence in vaccines (Larson et al. 2016) and as such, can provide helpful insights into 
what may cause or contribute to low vaccine acceptance. In 2018, this was reflected 
by an extremely low uptake of human papillomavirus (HPV) vaccination as well as 
by the resurgence of devastating measles outbreaks, which highlighted insufficient 
uptake of measles vaccines. The roots of the low confidence can be traced back to a 
history of mistrust. One of the other major events that eroded public trust was the 
handling of the H1N1 A influenza pandemic in 2009. The French health authorities 
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were criticised by news media, the public, and policy makers for the way they man-
aged the response to the pandemic, including vaccine delivery and communication. 
Public mistrust led to a low uptake of the H1N1 A vaccine, with coverage ranging 
from 11.1% for the overall population, to 16.3% for individuals at risk of complica-
tions from flu infection and 30% for healthcare workers (Vaux et  al. 2011). The 
unfolding events can be summarised as follows:

After the pandemic was declared, France purchased 94 million doses of the vac-
cine with the goal of vaccinating, free of charge, the entire French population 
(around 63.5 million inhabitants) (Schwarzinger et al. 2010a). While a similar deci-
sion was taken by other countries, it was seen as a particularly ambitious goal for 
France, where uptake of the seasonal flu vaccine is usually around 50% for targeted 
at-risk groups (e.g. those 65 years old and older) and less than 25% of the rest of the 
population (Schwarzinger et al. 2010b). During the influenza pandemic, communi-
cation campaigns targeted the wider French population, with few specific messages 
to individuals in targeted at-risk groups. However, as not enough vaccine was ini-
tially available for the entire population, it was given to different targeted groups in 
order of priority: (1) healthcare workers (including primary care doctors and nurses); 
(2) household contacts and caregivers of children under 6 months of age as well as 
other types of healthcare workers and individuals part of at-risk groups and aged 
between 6 months and 64 years; and (3) at-risk individuals over 65 years old. This 
phased strategy, which was implemented in concert with messages stressing the 
need for the entire population to be vaccinated, created confusion among the media 
and members of the public. The government was very quickly accused of over dra-
matising the pandemic, especially once it became clear that the disease was less 
severe than initially projected. The H1N1 A influenza pandemic was commonly 
referred by the French media as “grippette”, or “little flu”, in reference to the per-
ceived low severity of the disease (Raude et al. 2010).

Public questioning of the rationale for mass vaccination, together with doubts 
about the safety of the new vaccine, led people to look for advice from their general 
practitioners (GPs). GPs are the traditional providers of vaccines in France, and as 
in many other European countries, they constitute one of the most trusted sources of 
medical information for the public (Bouder et al. 2015). However, GPs and paedia-
tricians were deliberately not included in the national H1N1 A vaccination strategy 
to avoid overloading them in case of high demand (Vaux et al. 2011). During the 
pandemic, special vaccination centres were created in various public buildings 
throughout the country to avoid placing too much burden on GPs and hospitals. 
Some children were also vaccinated at schools, which is uncommon in France. This 
lack of engagement with typical vaccine providers created conflicts between GPs 
and health authorities and mistrust from the public. A study later found that French 
GPs had high acceptability of the vaccine, which shows that a more coordinated 
approach involving GPs could have helped increase public trust and vaccine accep-
tance (Schwarzinger et  al. 2010a). The health authorities reversed the policy in 
January 2010 to authorise GPs to administer the pandemic vaccine, but this came 
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too late, and followed months of debates and criticism of the vaccine on the media 
(Schwarzinger et al. 2010b).

As concerned parents and members of the public could not discuss the pandemic 
vaccine with their GPs, many sought information online or in the media. At the 
beginning of the pandemic, the government had a strong presence in the media, 
stressing the dangers of the pandemic by referring to daily reports of cases and 
fatalities. However, public perceptions soon began to change, and as the number of 
pandemic flu infections and severe cases decreased, concerns about pandemic flu 
vaccine safety started increasing. France was one of the countries where concerns 
about the safety of the pandemic vaccines were the strongest (Assemblée nationale 
2010). Every day in the media, journalists, opinion leaders, and politicians issued 
concerns about the safety of a newly and rapidly developed vaccine, questioning the 
accelerated authorisation procedure for the vaccine and the motives of pharmaceuti-
cal companies (Schwarzinger et al. 2010b).

The adjuvants (used in the vaccine to enhance their efficacy) were also com-
monly debated, as they were considered unsafe, too novel, and insufficiently tested 
(Vaux et  al. 2011). This could explain why concerns about adjuvants persist in 
France for any vaccine, more than in any other countries. Another characteristic of 
the French debates around the pandemic vaccine was the suggested correlation with 
the risk of Guillain-Barre syndrome (GBS), echoing the 1976 episode of GBS fol-
lowing administration of an earlier version of the H1N1 A vaccination in the United 
States (Pollack 2009). The GBS anxieties were also conveyed by some French nurs-
ing trade unions and contributed to low H1N1 A vaccination coverage among para-
medical personnel (Tanguy et al. 2011). It is also likely that the nurses’ reluctance 
to get vaccinated dissuaded some in the general public.

The 2009 H1N1 A influenza pandemic in France is often used as an example 
of an event that eroded public trust, with long-term effects on confidence in health 
authorities and vaccination. The challenge of communicating uncertainties 
around the vaccine and the disease led to confusing and sometimes conflicting 
messages from health authorities and created the perception of disagreement 
between experts. Communication was directed at the general population, using 
pre-existing communication mechanisms and failed to target at-risk groups or 
respond to concerns on digital and social media (Assemblée nationale 2010). The 
communication gap was quickly filled by negative public discourses, further 
exacerbated by a lack of consistent and coordinated messages from GPs and other 
traditional vaccine providers. While the government has drawn a long list of les-
sons learnt from the events (Assemblée nationale 2010), the long-term effects on 
public trust could prove to be extremely damaging in case of a future influenza 
pandemic. This was confirmed by a recent study, which showed that the events 
related to the 2009 H1N1 A influenza pandemic and the perceived responses from 
health authorities have had a dramatic impact on attitudes towards vaccination in 
general in France and has undermined public confidence in health authorities 
(Assemblée nationale 2010).
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5.3  Evaluation: Feedback, Outcomes and Lessons Learnt

As has been shown, much has been learned from the 2009 H1N1 A pandemic, 
annual efforts designed to foster influenza vaccination, and research studies done to 
guide, inform, or evaluate influenza vaccine-related communications. Based on 
those experiences, findings, and research syntheses, learnings regarding how best to 
address the pandemic influenza-related communication challenges and complexi-
ties are specifically described in this section of the chapter.

5.3.1  Addressing Uncertainties and Complexities

Since influenza virus-related disease threats and risks involve uncertainties and 
complexities, core risk communication principles should be used to guide risk com-
munication efforts and responses. This includes expressing empathy in response to 
public and sub-population fears and concerns, placing value on learning how mem-
bers of target sub-populations perceive vaccine recommendations (including health-
care professionals), acknowledging uncertainties with regard to how events may 
play out, sharing dilemmas regarding public health recommendations and actions 
(e.g. those related to prioritising limited initial vaccine supplies), foreshadowing 
potential changes in recommendations and actions, recognising the influence of 
emotions and values in health decision-making, providing action steps, and setting 
appropriate expectations regarding public health and regulatory body actions (Bahri 
and Castillon Melero 2018; Nowak et  al. 2017; Sandman 2012; CDC 2018; 
Lundgren and McMakin 2018; Topic Group 3 of the CIOMS Working Group on 
Vaccine Safety 2018).

5.3.2  Understanding Social and Behavioural Aspects

Effective influenza vaccine and vaccination-related communication requires more 
than providing information and seeking to increase awareness of public health rec-
ommendations and advice. As is being done with annual influenza vaccination com-
munication efforts, behavioural and social science insights (see Chaps. 7 and 8), 
methods, and hence multidisciplinary research (see Chap. 1) should be used to 
inform communication strategies and messages. There is growing evidence that per-
sonal feelings, social networks, and social preferences positively and negatively 
influence vaccination acceptance (MacDougall et  al. 2015; Brewer et  al. 2017). 
Notably, a comprehensive review also found the most effective ways to increase 
vaccination compliance are ones that use reminders, defaults, sanctions, and incen-
tives to change behaviour directly, rather than trying to change what people think or 
feel (Brewer et al. 2017).
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5.3.3  Applying Communication Expertise

Public health and regulatory agencies, including WHO, the US CDC, the Council 
for International Organization of Medical Sciences (CIOMS), and others have 
developed resources to guide pandemic and annual influenza communication 
responses. They have also created vaccine safety-related communication 
resources. All of these resources are accessible (often in the internet) for guid-
ance and use in developing and doing pandemic influenza-related communica-
tions. Examples include WHO’s Pandemic Influenza Preparedness Risk 
Communication Framework (WHO 2018) and their guide for Vaccine Safety 
Events: Managing the Communications Response (WHO Europe 2013), the US 
CDC’s Crisis and Emergency Communication Guide and supportive materials 
(CDC 2018), and the CIOMS Guide to Vaccine Safety Communications (Bahri 
et al. 2019).

5.3.4  Defining Clear Objectives and Appropriate Tools 
for Communication

It is necessary to know the specific communication purposes and objectives for the 
website, other digital media dissemination, and social media messages one plans to 
provide. Two questions that should be asked are: “What are we trying to achieve 
with our media tools and messages?” and “How will we know if we have been suc-
cessful?” In the case of pandemic as well as annual influenza vaccination, the pur-
poses and objectives should be focused on conveying the value, benefits, and safety 
of recommended vaccines. Consideration should also be given to how to use web-
sites to provide guidance and information (e.g. pandemic influenza vaccine safety 
information) to healthcare professionals. Further, given the pervasiveness and reli-
ance on digital and in particular social media by journalists, members of the public, 
and healthcare professionals, public health agencies need to have the ability, 
resources, and capabilities to use interactive, customised communication tools 
(Betsch et al. 2012).

5.3.5  Conducting Research for Planning, Monitoring, 
and Evaluating Communication

Audience and media research (see Chap. 10) as well as website, other digital, and in 
particular social media data and analytics, and social media research (see Chap. 11) 
should be used to both inform and evaluate content, messages, and communication 
strategies and materials (Bahri and Castillon Melero 2018; Nowak et  al. 2017; 
Brewer et al. 2017; Betsch et al. 2012). In advance of a pandemic, public health 
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agencies and regulatory bodies should undertake proactive efforts to gauge the 
effects and effectiveness of their communication efforts, and especially their web-
sites, social media, and other digital media. During and after dissemination of infor-
mation and interaction with the public, resources should be invested in assessing 
whether content is being accessed and understood, whether messages sent are 
reaching significant numbers of people in targeted audiences, and what information 
and misinformation is being sent, exchanged, and found on other digital and social 
media. These evaluation efforts will help in identifying information provision short-
comings and additional needs as well as guide efforts to address or counteract incor-
rect information (Lau et al. 2009; Peretti-Watel et al. 2013).

5.3.6  Global Considerations

While this chapter has primarily focused on US and EU approaches and lessons 
learnt from the 2009 H1N1 A influenza pandemic, many of the communication 
experiences and approaches have values across the globe. First, as multiple assess-
ments of the effects and effectiveness of the pandemic response illustrated (Fisher 
et  al. 2011; Poland 2010; de Whalley and Pollard 2013; Hanquet et  al. 2011; 
Schwarzinger et al. 2010b), novel influenza viruses can quickly bring the need for 
rapid and extensive communication. Public health agencies and regulatory bodies 
will need to offer information, updates, and guidance in the face of much uncer-
tainty, and likely much scepticism from healthcare professionals, the public, and 
individuals who may be at higher risk for medical complications. As such, most 
would benefit from gaining, practicing, and being able to quickly and effectively use 
risk communication principles and best practices. Second, the 2009 pandemic illus-
trated that while novel influenza viruses can pose a serious and significant health 
threat to many, that possibility by itself may not motivate healthcare professional or 
public acceptance of public health actions and recommendations. In 2009 and 2010, 
many countries found low public and priority group acceptance of H1N1 A vac-
cines, even among people who acknowledged the virus could cause serious illness. 
Healthcare professionals, who are often used as key sources of vaccination informa-
tion, were of limited help because they had too little understanding of vaccination 
recommendations, priorities, and the safety of the vaccines. Thus, it would behove 
public health and regulatory bodies across the globe to assess how they communi-
cate vaccine information, to more actively and systematically get input from health-
care professionals and the public (e.g. through use of communication, social and 
behavioural science research), and be prepared to actively engage with a wide range 
of partners (e.g. healthcare professionals, medical societies), media (e.g. journalists, 
websites), and affected groups (e.g. pregnant women, those with medical conditions 
that put them at higher risk of influenza complications) at the start of a potential 
influenza pandemic.
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Conclusions
• The H1N1 A influenza pandemic in 2009 was declared a Public Health 

Emergency of International Concern (PHEIC) and public health emer-
gency plans were evoked in many regions, with ultimately 214 countries 
affected by the pandemic and almost 20,000 laboratory-confirmed deaths 
worldwide.

• Vaccines against this novel pandemic influenza were produced in response, 
vaccination recommendations and priorities were established by public 
health advisory boards, and the safety of pandemic influenza vaccines 
were monitored in real time as they were distributed and used (WHO 
2009b).

• Major challenges communication challenges arose from scientific uncer-
tainties around the influenza disease, the vaccines, and vaccination recom-
mendations. Additional challenges arose as a result of many public health 
officials and medical experts not having a strong understanding of how lay 
people perceive risk and make health-related decisions, inadequate appli-
cation of risk communication expertise, and misinformation and disinfor-
mation disseminated on the internet and social media.

• As the example from France shows, trust in government officials, health-
care professional and public confidence in vaccines and vaccination rec-
ommendations, and early, meaningful involvement of healthcare 
professionals is essential in achieving acceptance and compliance with 
pandemic influenza vaccination recommendations. The absence of those 
elements fosters vaccine hesitancy and low uptake.

• Key lessons learnt from evaluating the communication efforts undertaken 
in response to the 2009 H1N1 A pandemic include the need to acknowl-
edge and address uncertainties and complexities from the start, understand 
and utilise social, behavioural, and media science insights and methods, 
apply communication expertise early and throughout, define clear com-
munication objectives, and use communication principles and research to 
guide strategies and messaging as well as to evaluate efforts.

• From a global perspective, the 2009 H1N1 A pandemic illustrated that 
public health agencies and regulatory bodies need to be able to quickly, 
effectively, and repeatedly communicate with healthcare professionals, 
journalists, the public, and those groups at higher risk of influenza compli-
cations; doing so will require expertise in risk communication as well as 
being able to obtain and use research data that can inform policy making 
and policy-related communication.
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Abstract

Evidence about benefits and risks of medicines can guide the communication 
about risks and safe use of medicinal products—but not all the way. Ethical 
questions arise when science cannot produce conclusive answers to important 
questions or when there is a tension between scientific knowledge and other 
values, beliefs or perceptions. Examples are questions around new, inconclu-
sive evidence about potential adverse effects of marketed medicines or regard-
ing unintended effects of risk communication, such as shame, changes in 
therapy adherence or stigmatisation experienced by individuals using a certain 
medicine. Ensuring adequate and timely communication about risks and safe 
use of medicines therefore depends partly on ethical considerations, such as 
the duty of beneficence to patients and communities, the patient right to auton-
omy and collective responsibility. Health communication practices need to be 
based on a fair balance of relevant ethical norms and values. In this chapter, an 
ethical perspective on medicinal product risk communication will be intro-
duced and four areas of ethical tension and the contexts of uncertainty and trust 
are discussed, which should be taken into account when planning or evaluating 
communication events.
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6.1  The Ethics Discipline: Scope, Theories and Principles

In recent years there have been a number of cases that are instructive to the chal-
lenges involved in communication of risks and safe use of medicines in the 
twenty- first century. One example is the human papillomavirus (HPV) vaccine 
scare, which had an important peak in Spain in February 2009 (see Fig. 6.1). This 
case clearly shows that in risk communication, facts are only part of the story. 
Interventions to overcome problems related to the risks and safety of medicines 
and the communications about it—especially vaccines—often take an approach 
of positioning a “rational”, “expert” or “scientific” view as opposed to “irrational” 
view or fear of the general public. It is however questionable whether this dichot-
omy actually holds true and whether “shaming [the members of the public] into 
following expert advice” is an appropriate and sustainable strategy in health com-
munication (Bergstresser 2015).

The questions that arise when science cannot produce conclusive answers to 
important questions or when there is a tension between scientific knowledge and 
other values, beliefs or perceptions are in part ethical in nature. This chapter starts 
out with a characterisation of the discipline of medical ethics. Subsequently, four 
areas of ethical tension in communicating risks and safe use of medicines are 
described:

 1. the issue of the relation between autonomy and risk information;
 2. the tension between attribution of individual responsibility and avoiding harm in 

risk communication;

On Friday, 6 February 2009, two girls from the Spanish province of Valencia were admitted to a hospital, shortly 
after having received the HPV vaccine Gardasil®. They were very agitated, and in both cases repeated and 
prolonged seizures and loss of consciousness were observed. Doctors became alarmed, as they diagnosed Status 
Epilepticus (SE) and decided to induce coma to put their brains to sleep. In a few days, this event escalated into a 
full-fledged controversy. The Valencia province’s health authorities alerted the Spanish Ministry of Health 
without delay. Although staff members of the Spanish medicines agency were convinced that a safety issue with 
the vaccine was very unlikely, the provincial and central health authorities agreed to stop use of the batch. As 
soon as this was announced, the issue spread outside Spain. Italian authorities stopped the batch on 9 February, 
and the following day the marketing authorisation holder stopped use of the entire batch too. The mainstream 
press remained at first prudent about causal links. Soon, however, the same new soutlets suggested that profits 
had been put before safety. 
Ten days after the “outbreak”, the European Medicines Agency (EMA) issued a press release on the view of its 
Committee for Medicinal Products for Human Use (CHMP). This stated:
“Based on the current data, [CHMP] has concluded that the cases are unlikely to be related to vaccination with 
Gardasil and that the benefits of Gardasil continue to outweigh its risks. Therefore the Committee is
recommending that vaccination with Gardasil should continue in accordance with national vaccination 
programmes in Member States.”
In the same press release the CHMP also recommended an update of the product information of Gardasil, to 
reinforce information on syncope (fainting) as a side effect of vaccination with Gardasil.
The Spanish Health Directory General was in contact with the United States Centers for Disease Control (US
CDC), which came up with likewise reassuring information. The Spanish authorities finally managed to put an 
end to the controversy by establishing an ad hoc committee of highly respected medical experts to look into the 
issue. 
On 9 April 2009, this committee came to the conclusion –signed unanimously by its members –that this was an 
incident of “fictitious” and “hysterical” convulsions. In other words, there was no causal relationship with the 
vaccine other than purely “psychological” In the end, however, this crisis involved weeks of discussions, 
publications, papers, articles and heated television and radio coverage. A significant drop in vaccination was 
observed between February and April 2009, especially in the province of Valencia.

Fig. 6.1 The “Gardasil scare” (Löfstedt et al. 2011)
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 3. ethical aspects of knowledge governance; and
 4. the value of trust in communication about risks and safe use of medicines.

Facts, norms and principles are described which together form an ethical per-
spective on each area of tension.

The chapter does not seek to resolve the ethical problems, since each would 
require extensive analysis and discussion, but intends instead to point out ways in 
which ethical analysis and debate could help the practice of medical product risk 
communication, its planning and evaluation and research overall move forward.

6.1.1  The Development of Bioethics

Ethics is concerned with questions about what ought to be done. To answer these ques-
tions, ethicists reflect on moral values and on rules and principles that reflect what 
human beings ought to do or what is right for them (Sidgwick 1962). Ethicists can 
employ a variety of methods for this reflection. The question of which methodology is 
the most appropriate is at the heart of a longstanding debate among scholars in the field 
(Anonymous 2007). Some authors argue that the disagreements regarding the primary 
method and standard of rigour are deeply problematic, while others have suggested 
that bioethics cannot be placed within the traditional framework of disciplines, instead 
considering it multidisciplinary (Adler and Zlotnik Shaul 2012; Ives et  al. 2017). 
Notwithstanding the different methodological approaches, bioethics emerged as a dis-
cipline covering a relatively broad range of topics as well as methodologies. Its devel-
opment during the twentieth century is generally seen as characterised by two “turns”:

 – the turn from abstract ethical theory to applied ethics; and
 – the empirical turn.

6.1.1.1  From Philosophical Ethics to Applied Ethics
Towards the end of the twentieth century, the traditional philosophical approach of 
abstract theoretical argumentation about ethical issues was criticised as being too 
vague, contextless and inadequate to provide guidance in moral dilemmas that occur 
in the real world (Alvarez 2001). In the search for more adequate methods, two 
major approaches surfaced: casuistry and principlism.

Casuistry
In casuistry the answer to questions of good and right is sought in so-called paradigm 
cases: situations in which the right action is clear and agreed upon by virtually any-
one familiar with the case and its particularities. From the perception of the correct 
actions in paradigm cases, we can proceed to more difficult cases by analogy. Difficult 
cases fall in between paradigms and the casuist must examine the circumstances of 
the case in detail to find which paradigm it most closely resembles (Kuczewski 
1998). In this process, the focus is not on reasons, arguments and opinions. Instead, 
through a dialogical process, the case may be interpreted in a different way and new 
solutions to the moral problem may be found (Widdershoven et al. 2009).
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Principlism
Principalists claim that certain principles can be considered as moral action guides. 
Beauchamp and Childress became famous for their so-called four-principles 
approach. They identified four principles for bioethics:

• respect for autonomy;
• nonmaleficence;
• beneficence; and
• justice.

These principles are always binding, but not absolutely binding. The principles 
create prima facie obligations. This means that each basic principle has weight, but 
when the connected duties conflict and we cannot fulfil all of them, no priority 
weighting or ranking should be applied a priori. To respect a patient’s autonomy 
may infringe upon our duty to medically benefit him or her. In cases like these, we 
must balance the principles in conflict and determine which is weightier in the spe-
cific context. Which principle overrides in a case of conflict will depend on this 
context, which always has unique features (Beauchamp and Childress 2012).

6.1.1.2  The Empirical Turn
In the last decade of the twentieth century, bioethicists increasingly began to use 
empirical research methods from the social sciences for their research (Molewijk 
et al. 2004). This invited extensive discussion on the contributions and limitations of 
empirical information in ethics. In this—ongoing—debate a number of approaches 
for integrating empirical methods for advancing ethical research have been 
proposed.

In earlier research, we embraced John Rawls’ model of Reflective Equilibrium 
(RE) as a method for justifying ethical judgements (van Thiel and van Delden 2010). 
The basic idea behind RE is that deciding on the right action in morally problematic 
cases requires an argumentative process in which a broad set of considerations is 
taken up. Adjustments are made to moral judgements, principles and theories to the 
point where a coherent view on the case is reached. The relevant considerations are 
then said to be in reflective equilibrium. The empirical elements in the model are 
morally relevant facts on the one hand (e.g. information on the level of public trust 
in an institution, facts on the incidence of euthanasia) and empirical information on 
moral intuitions of relevant actors on the other.

6.2  Provisions and Applications

The analysis of ethical issues in this chapter will be guided by the RE model. This 
implies that there will not be mainly elaboration of concepts or application of ethical 
theory. Instead, a description of morally relevant facts, ethical norms and principles 
relevant to the ethical aspects and tensions will be presented, to achieve a rich 
description of the issues with regard to medicinal product risk communication.
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6.2.1  Risk Communication and the Ethical Principle of Respect 
for Autonomy

Communication about risks and safe use of medicines may be used to enhance the mes-
sage recipients’ autonomous choices by providing them with relevant information, or 
helping them to realise their genuine preferences. Fostering autonomy is generally seen 
as desirable and risk communication is a means to this end. Several aspects of risk com-
munication may however render the message ineffective or even harmful, thereby fail-
ing its aim. More specifically, the following areas of tension have been pointed out:

6.2.1.1  Risk Literacy
First, risk communication should be aligned with the level of understanding of the 
target group(s). However, many people struggle with low risk literacy. Risk literacy 
refers to a person’s ability to accurately evaluate and understand information about 
risk (Garcia-Retamero et al. 2015). A significant minority of the general population 
lacks the basic skills required to understand information about the risks and benefits 
of health-related behaviours and medical treatments (Galesic and Garcia-Retamero 
2013; van Thiel and Stolk 2013). It is likely that among patients, limited risk liter-
acy is more prevalent, because on average, the relative risk that patients with low 
numeracy suffer from chronic disease is roughly 40% greater than that of patients 
with high numeracy (Garcia-Retamero et al. 2015). Aside from errors in the under-
standing of the benefits and risks of treatment, people with low numerical skills 
typically overestimate the benefits of treatment (Fagerlin et al. 2007). A recent ran-
domised controlled trial on the impact of changes in a medicines safety message on 
consumers’ ability to understand and use the information, showed that a consumer’s 
health literacy level was a key factor in respondents’ level of understanding of the 
message that was studied (McCormack et al. 2016). Contrary to what many may 
believe, limited risk literacy may not only be a problem for patients. Problems with 
numeracy among healthcare staff have been repeatedly reported (Warburton 2010). 
It may apply not only to an estimated 30% of nurses, but also to physicians. In a 
study assessing numerical skills in a small sample of healthcare professionals (24 
physicians, 4 nurses, 12 doctorate faculty and 5 medical students) the respondents 
were asked to answer 6 written questions, for example: “You have 5mg pills of 
warfarin and you take 7.5mg/d. If you have 9 pills left, would you have enough for 
1 week?” 53% answered all 6 questions correctly (Estrada et al. 1999). This evi-
dence shows that availability of accurate information is a necessary but insufficient 
prerequisite for autonomous decision-making. And although problems of health lit-
eracy are increasingly acknowledged, a ready solution is not at hand.

6.2.1.2  Psychological Reactance
Second, the phenomenon of so-called psychological reactance to health messages 
may limit their effectiveness and even invoke a counterproductive reaction. The 
theory of reactance suggests that when people feel threatened with a reduction of 
their freedom, they will become motivationally aroused. This arousal would be 
directed against any further loss of freedom and it would also be directed toward the 
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re-establishment of whatever freedom had already been lost or threatened. This may 
cause a boomerang effect of health messages. In a comprehensive article on this 
effect, some illuminating examples are presented of research pointing towards the 
risk that health messages that are perceived as restricting autonomous choice are 
counterproductive (see Fig. 6.2) (Jones Ringold 2002).

A counterproductive effect has not only been reported with regard to reducing 
unhealthy behaviour. It has also been reported for campaigns concerning medicinal 
products, for example, promoting vaccines. A randomised trial testing the effective-
ness of messages designed to reduce vaccine misperceptions and increase vaccina-
tion rates for the measles-mumps-rubella (MMR) vaccine (see Chap. 1) showed that 
the effectiveness of those messages may vary depending on pre-existing parental 
attitudes toward vaccines. For some parents, such messages may actually increase 
misperceptions or reduce vaccination intention (Nyhan et al. 2014). In addition to 
the failure to meet their goal, the use of risk communication messages that misrep-
resent statistics or use highly charged emotional appeals may fail to meet require-
ments of truthfulness and sincerity, as well as correctness and accuracy, which are 
not only scientific requirements but at a higher level ethical (Guttman and Salmon 
2004). Considering the potential of reactance and other boomerang responses is 
important for successful risk communication. Communication strategies that are or 
may be perceived as reducing autonomy may be less likely to achieve the desired 
effect compared to messages that enhance autonomous decision-making.

Ensuring that critical health messages are aligned with the aim of respect for 
autonomy is an ethical imperative for public health agencies, organisations and pro-
fessionals. The relationship between the norm of enhancing autonomy and the duty 
to inform is complex and failure to acknowledge this complexity could do more 
harm than good in risk communication about medicines.

6.2.2  Responsibility in Risk Communication and the Ethical 
Principles of Nonmaleficence, Beneficence and Justice

Next to the ethical imperative of respect for autonomy, the duties of beneficence and 
nonmaleficence are at the core of ethical practices in healthcare. The balance 
between optimising the benefits of better use of medicines and avoiding unintended 
potentially harmful consequences through risk communication relates to the 

In the 1970s, an experimental evaluation of  US broadcast warnings against certain medicines, such as “Using 
amphetamines and barbiturates can lead to serious trouble-if you’re using them –stop now –before it’s too late”, 
found that there was a significant shift in a direction opposite to the one advocated in the messages. After repeated 
exposure to messages designed to engender or reinforce negative attitudes toward amphetamines/barbiturates, the
targeted groups significantly shifted from generally negative attitudes to significantly less negative attitudes.

Another study on the effects of cigarette warning labels in the US, such as “SURGEON GENERAL’S 
WARNING: Quitting Smoking Now Greatly Reduces Serious Risks To Your Health”, on actual smoking 
behaviour first measured adolescents’ knowledge of the warning labels. Second, changes in adolescent smoking 
behaviour during the subsequent three months were monitored. The study revealed a paradoxical, significant 
increase in smoking from baseline to follow-up among those teenagers with greater knowledge of the warning 
labels on cigarette packages. 

Fig. 6.2 Examples for warning statements and psychological reactance (Jones Ringold 2002)
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attribution of personal responsibility for the safe use of medicines. Most people 
would argue that individual patients are at least partly responsible for the good use 
of medicines. They should not take medicines unnecessarily; and when they are 
prescribed to them, adherence and careful use can be reasonably expected. Adequate 
communication about the safe use of medicines is essential for enabling individuals 
to use them responsibly. In this way, risk communication promotes benefits and 
reduces risk of harm. Regardless of these positive effects, it has been argued that 
emphasising the individual’s responsibility in health communication is ethically 
problematic because of its unintended harmful consequences.

Risk communication activities are generally viewed as benign interventions. 
Raising people’s awareness of their own motivations, options and responsibility for 
safe use of medicines may be an effective way to attract the attention needed to 
promote the aims of risk communication. However, messages that make a strong 
causal link between a person’s individual responsibility and their health can be ethi-
cally problematic for several reasons. First, this type of communication may fail to 
acknowledge that social factors affect individual behaviour. This may unduly locate 
the cause of risks within the individual instead of in social and environmental forces. 
In a review of the arguments regarding personal responsibility for health, it is 
pointed out that the idea of personal responsibility for risk avoidance is especially 
problematic in the case of people with low socioeconomic status (SES). A study 
among residents of a poverty neighbourhood in California showed a 40% excess 
mortality rate. Significant differences in mortality remained, even when smoking, 
diet, exercise and other traditional risk factors were controlled for. A frequently 
offered explanation for this phenomenon is that people at lower SES levels have less 
opportunity to control the circumstances and events that affect their lives, leading to 
a lower sense of “control over destiny” which, in turn, may translate into less healthy 
behaviours (Minkler 1999). Faulty attribution of responsibility may be harmful and 
unjust in the sense that it leads to “blaming the victim” (Marantz 1990). People who 
do not succeed in adopting healthy behaviours are pictured as irresponsible and 
weak and to blame for their health problems. This may invoke feelings of guilt and 
shame in people who feel they are not up to the task of following, for example, 
recommendations for the safe use of their medicines. A further ethically problem-
atic consequence of blaming the victim is greater inequality because society is less 
willing to pay for the healthcare costs of certain groups of people, based on an 
overestimation of the role of individual responsibility on healthy behaviour 
(Guttman and Salmon 2004). Unjustified attribution of responsibility and the subse-
quent negative consequences constitute harm that should be avoided. A balance has 
to be sought between promoting responsible behaviour on the one hand and unduly 
blaming or punishing individuals on the other hand. Especially in healthcare, blame 
or guilt for health conditions is generally assigned limited weight in considering 
claims to healthcare. Physicians and other healthcare professionals have a duty to 
care for and respect patients regardless of their behaviour or guilt.

A specific form of risk communication about safe use of medicines is through 
decision support systems which can alert clinicians about inappropriate medications 
or harmful medication combinations. These alerts are designed with the aim to 
reduce the number of patient injuries due to medications. In a study of more than 
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three million electronic prescriptions, in which 6.6% generated a safety alert, it was 
found that clinicians overrode almost 90% of high severity alerts of drug–drug inter-
actions. The percentages for overriding moderate-severity and low-severity alerts 
were slightly higher with 92.7% and 92.9%, respectively (Isaac et  al. 2009). An 
explanation for these percentages can be found in the phenomenon of alert fatigue. 
It occurs when the threshold for sending alerts to clinicians is set too low, and the 
warnings are not perceived as helpful for improving patient safety (Baker 2009). 
The problem of alert fatigue is that it can lead clinicians to override important warn-
ings as well (Nyhan et al. 2014). The research on alert fatigue demonstrates that it 
is crucial to tailor communication strategies to the context and to monitor the ben-
eficial as well as potential harmful effects that occur when in use.

Beyond the four bioethical principles that are relevant in general, more specific ethi-
cal norms are applicable in the context of medicinal product risk communication.

6.2.3  Knowledge Governance and the Duty to Inform 
in an Uncertain World

Uncertainties surrounding risks and safe use of pharmaceuticals could pertain to the 
quantity and quality of evidence, the risk-benefit profile or the effect of policy deci-
sions on future risks. In a later report on ethical issues in studying the safety of 
approved medicines, the Institute of Medicine (IoM) in the USA stated that as a part 
of its public mission the US Food and Drug Administration (US FDA) should “help 
the public get the accurate, science-based information they need to use medicines and 
foods to improve their health.” The IoM recommended that “modern tools for risk 
communication and public engagement should be used to ensure that all stakehold-
ers—including physicians, other healthcare professionals, interested patients and 
their families and members of the public—understand the decision problem facing 
the agency, including what is known about the benefits and risks associated with the 
therapy in question and the pertinent uncertainties” (Institute of Medicine 2010).

In communication about safe use of medicines, these uncertainties create an ethi-
cal tension in the management and presentation of scientific uncertainty. This ten-
sion is caused between the duty of truthfulness about these uncertainties on the one 
hand and the expectation that scientific advisers will provide clear public guidance 
on the other. A normative analysis of strategies of dealing with this tension distin-
guishes between two extremes.

The first strategy is called concealment of uncertainty. It is grounded in the view 
that “the primary role of the scientific adviser is to feed scientific conclusions to the 
public, and that the adviser should act as an authority that settles matters once and 
for all” (Folker and Sandøe 2008). This strategy has been countered by appeals to 
autonomy and the right to be informed as an element thereof, and although it is 
hardly supported as a strategy, scientists involved in public debates may still feel 
that clear, unambiguous advice is expected from them. In addition, studies have 
found that it is difficult to break down expert/lay role expectations and to encourage 
collaboration between citizens and scientists as equals in policymaking (Goodwin 
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and Honeycutt 2009). At the other end of the spectrum is the strategy to convey (all) 
scientific uncertainty. In light of the problematic paternalistic features of the first 
strategy, scientist could abandon the idea that the scientific expert should somehow 
act as a filter or mediator between science and the public. When communicating 
about science, this strategy involves the scientist showing the lay audience the evi-
dence, as opposed to telling the lay audience the conclusion, implicitly asking them 
to trust the speaker and the conclusion he has drawn for his own reasons (Goodwin 
and Honeycutt 2009). The problem with the strategy to convey scientific uncertainty 
is that it will not serve the purpose of effectively informing public debate. The 
amount of scientific information and its inherent variety of uncertainties pose an 
impossible hurdle for scientists’ effort to present an exhaustive account of all scien-
tific uncertainties. Moreover, the public is in an inferior position when it comes to 
assessing scientific claims because of the complexity of underlying premises and 
reasoning. Therefore, selection is inevitable and scientists should provide the public 
with edited guidance within their domain of expertise. Relevant to the choice of 
communication between these extreme strategies is the phenomenon of social 
amplification. The term refers to the fact that communication of risk is not an iso-
lated action, but instead evokes a wide range of psychological, social, institutional 
or political processes. In these interactive processes the perception of risk (severity) 
may be intensified or attenuated. Social amplification is hard to predict and control, 
especially in situations with high levels of uncertainty (Kasperson 2015). Social 
amplification may have negative effects on, for example, public consideration and 
communication of risk decisions. The problems of information overload as well as 
the risk of adverse effects of social amplification force to seek a balance between the 
two extremes. It has been argued that scientific advisers should be obligated to use 
their best judgement on what kinds of uncertainty it is necessary for the public to be 
informed about (Folker and Sandøe 2008). However, regardless of the value of the 
identification of relevant normative positions on the scientist’s duty to inform the 
public on scientific uncertainty, the recommendation to use best judgement to select 
the information the public needs to assess scientific claims may not be sufficient to 
guide scientists in their role as expert advisors. This poses ethical dilemmas for 
scientists who engage as experts in public information campaigns or debates on 
risks and safe use of medicines.

6.2.4  Trust and Appeals Based on Scientific Expertise

Public trust in medicine, medicinal products and medical institutions is widely 
believed to be essential for the effectiveness of risk and safe use communication for 
medicines, vaccination campaigns, healthcare professional-patient relationships, 
care seeking, information disclosure and treatment adherence (Hall 2005). Therefore, 
the value of trust should be acknowledged and promoted. Currently, a lack of trust 
in information and claims based on scientific expertise is increasingly observed. In 
the pharmaceutical sector, safety controversies have diminished public trust in phar-
maceutical companies and in medicines (Bauchner and Fontanarosa 2013).
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In an analysis of one of the major controversies—about selective serotonin re- 
uptake inhibitors (SSRIs) and suicidality (see Chap. 1)—we observed that trust in the 
ethical, professional and societal commitment of institutions is paramount to main-
tain and restore public trust in pharmaceutical companies and regulatory authorities. 
Patients tend to mediate or compensate their vulnerability by focusing on the compe-
tencies of these institutions. Thus, an important aspect of public trust is the reliance 
on the competence of companies, authorities and healthcare professionals to perform 
the tasks they are responsible for and expected to do. Risk communication may con-
tribute to erosion of public trust when there is a strong focus on communicating risk 
while disregarding the role of credibility and public trust (Hernandez et al. 2014).

The gap between science and the public has been linked to a traditional style of 
regulation and communication about medicines, which has been called the consen-
sual style. Characteristics of this way of governing the pharmaceutical sector are 
that (1) it was elitist in nature, made in consultation with a number of elite groups 
including heads of industry, senior regulators and trade representatives; and (2) it 
was practised in meetings behind closed doors (Löfstedt et al. 2011). In response to 
increased public distrust, regulators in many parts of Europe came to the conclusion 
that the consensual style of regulation was flawed and a new model was needed. 
Guidance on how experts can shape their engagement has recently been proposed, 
for example, by the Council of International Organizations of Medical Sciences 
(CIOMS) with regard to the role of regulatory authorities in vaccine safety com-
munication. This guidance is based on a body of knowledge on effectiveness of 
communication strategies. It advocates finding ways forward in risk communication 
that go beyond the traditional approach of scientists merely trying to fill information 
gaps with the aim to enhance public perception and acceptance of risks. These 
include closing the monitoring of the public debate and creating meaningful partici-
patory partnerships between the public, regulatory/public health authorities and 
international/global partners (Bahri and Rägo 2019). This approach aims to be more 
inclusive than exclusive, encouraging greater public and stakeholder participation in 
the policymaking process. Guidance can help actors in risk communication such as 
regulators to clarify their role and take specific responsibility that fits their role as 
part of a network of stakeholders in communication about safety of medicines.

6.2.5  Methodological Approaches in Ethics Research

Methods in ethics research involve investigations into concepts and basic principles 
that can guide responsible conduct. Section 6.1 comprises an outline of the main 
approaches in bioethics. Currently, many ethicists in bioethics apply a mixed method 
strategy: they combine conceptual and normative analysis with empirical research. In 
the model of normative-empirical reflective equilibrium, this combination is a key 
feature. Methods from the social sciences (see Chap. 8) are widely used to identify 
the empirical elements in the model (morally relevant facts and empirical informa-
tion on moral intuitions of relevant actors). These involve quantitative research (e.g. 
prevalence study on the number of people who receive palliative sedation at the end 
of life), and qualitative methods such as interviews, focus groups and vignette studies 
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(i.e. psychological and sociological experiments presenting participants with hypo-
thetical situations) (e.g. into the moral intuitions or attitudes towards the use of 
human embryo’s for research). Paramount for the soundness of ethical analysis is that 
the empirical information is interpreted in the light of normative principles and theo-
ries. Otherwise, bioethics would be no more than a series of naturalistic fallacies.

Methodology in normative bioethical analysis is informed by a significant body 
of literature on concepts and ethical theories relevant to healthcare issues (e.g. anal-
ysis of the concept of solidarity in healthcare and theories of autonomy and care). 
The methodology is philosophical and involves critical and reflective thinking.

6.3  Outlook: Relevance, Improvements and Future 
Potential

In the previous sections, ethical principles and areas of tension with regard to com-
munications about risks and safe use of medicines were discussed. Based on litera-
ture from several disciplines (i.e. ethics, sociology, psychology) the ethical aspects 
of the practice are highlighted and illustrated. This discussion is limited by the cur-
rent lack of a comprehensive approach which can inform a basic framework for 
addressing the ethical issues. A promising and thriving new area of ethical research 
could help overcome this limitation: information ethics.

6.3.1  Information Ethics

Initiated in the 1990s by Luciano Floridi—who developed the first ethical frame-
work for dealing with the new challenges posed by information and communication 
technologies—information ethics is concerned with the conceptual nature and basic 
principles of information, including its ethical consequences (Floridi 2013). Floridi 
presents his framework of information ethics not as a perspective that overrides 
other ethical approaches but instead as additional and useful in guiding and evaluat-
ing the profound effects of information on the human condition, including among 
others the nature of communication, education, healthcare and social relations. An 
extensive presentation of concepts and theories in information ethics exceeds the 
scope of this chapter. Without the aim to do full justice to the framework of informa-
tion ethics, a few characteristics which may be further specified for the context of 
communication about the safety of medicines can be pointed out. Essential to 
Floridi’s view is that we all are part of a so-called infosphere. This is the whole 
informational environment constituted by all informational entities (human and 
non-human), their properties, interactions, processes and mutual relations. Non-
human entities such as interfaces, machines, organisations, etc. form an engineered 
environment that is part of the infosphere. In the infosphere, the informational enti-
ties interact. The implication of this interaction is that we should no longer view 
informational entities as influences that affect and enter “our” human world. Instead 
we as human agents are present in the infosphere. The ethical obligations that come 
with this presence are focused on the effects of certain actions or arrangements on 
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the status—or wellbeing—of informational entities (Floridi 2010). In further speci-
fying these ethical duties it is essential to avoid corruption of the infosphere. 
Truthfulness is, for example, a necessary condition for information, and misinfor-
mation or disinformation constitute unethical acts (Vandekerckhove 2018). The eth-
ics of information is an interesting new field of philosophical inquiry that can inform 
and complement bioethical thinking on issues related to the communication about 
risks and safe use of medicinal products. Information ethics emphasises the funda-
mental and significant value of information, rendering it worthy of autonomous 
philosophical investigation.

Together with more traditional approaches such as the four principles of bioeth-
ics and ethical considerations in the contexts of uncertainty and trust, information 
ethics can help design a multilayered approach to medicinal product risk communi-
cation research that integrates with medical humanities (see Chap. 1).
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Abstract

This chapter focuses on the contribution of the cognitive and behavioural sci-
ences to risk communication. First, it addresses the main theories that explain 
risk perception from a cognitive level and its impact at the behavioural level. 
Here, the main focus is on the shift from purely probabilistic accounts of risks to 
the heuristics and emotional and contextual factors that influence perceptions. 
Second, it reviews some of the main research methods used to study risk percep-
tions in the context of the safety of, and safe use of, medicines. Here, the main 
evidence from formative research and the evaluation of communication interven-
tions are discussed. Third, it provides an overview of empirical cognitive and 
behavioural research by analytically presenting current evidence on risk com-
munication in the field of medicine safety and appropriate usage. This chapter 
concludes by highlighting the steps necessary to implement successful risk com-
munication in the field.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-15-3013-5_7&domain=pdf
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7.1  The Disciplines of the Cognitive and Behavioural 
Sciences: Scope, Theories and Principles

If you’re rational, you don’t get to believe whatever you want to believe.
Michael Huemer

Risk and Risk Perception
As defined by Paek and Hove, “The concept of risk refers to the probability of expe-
riencing harm or hazards” (Paek and Hove 2017). While a hazard refers to anything 
that can cause damage to people and the environment, the concept of probability 
refers to the percentage of possibilities that this damage will occur.

Risks are perceived by human beings. Risk perception is the subjective judgement 
that people make about risks and, specifically, about their characteristics and severity 
(Darker 2013). Risks perceptions are important determinants of health-related deci-
sions, e.g. how to safely deal with medicines. They are more important than actual 
risks in predicting behaviour. Indeed, risks are always perceived (Shrader-Frechette 
1991). Sometimes perceptions align with actual risks, but often they do not. Some 
perceptions may be more objective than others because they are firmly based on 
accurate data and statistics. However, exact understanding of risks is complex: it 
requires not only information about the nature of a risk, but also information on 
aspects including alternative options and the level of uncertainty regarding the avail-
able information (National Research Council 1989). Risk perceptions are thus key 
targets for interventions aimed at optimising health-related decision-making. Indeed, 
they are a main topic addressed by the field of study known as risk communication. 
Since its origin in the 1980s, risk communication significantly focused on how to 
best inform people about potential hazards (Pidgeon and Beattie 1998). Since then it 
has increasingly also focused on studying how communication can influence health-
related decisions that involve risk evaluation, and in doing so, risk communication 
addresses risks perceptions in different dimensions.

Risk Perception and Communication
This chapter examines the study of risk perception as a relevant part of research into 
medicinal product risk communication by focusing on the main contributions made 
on this topic by the related cognitive sciences and behavioural sciences.

7.1.1  The Cognitive Science

By definition, the cognitive science aims to explain human intelligence and the 
mental processes underlying phenomena such as perception, reasoning, and com-
munication. It embraces the frameworks and methods of the key disciplines includ-
ing philosophy, psychology, neuroscience, linguistics, computer science, artificial 
intelligence, and anthropology (Thagard 1996).

As a starting point for the paragraphs that follow, it should be noted that, in 
recent decades, research in the cognitive and related sciences has disentangled a 
complexity behind the concept of risk perception. The focus has shifted from an 
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interpretation of behaviour as purely rational to an understanding of behaviour as 
determined by more than the basic applications of the rules of logic and probability. 
In the context of decision-making regarding risks, it appears that actions do not 
simply result from an estimation of the nature of a hazard, the level of exposure, and 
the probability of being impacted.

Expected Utility Theory and Prospect Theory
Two main theories argued for the rationality of action, namely expected utility theory 
and prospect theory. For expected utility theory, which originates from the field of 
economics, decisions relating to risks or uncertain prospects are conceptualised as 
resulting from weighting the utilities of possible outcomes by the probability of their 
occurrence (von Neumann and Morgenstern 1944). According to this theory, deci-
sion-makers discharge lower utility. Prospect theory, developed by Daniel Kahneman 
and Amos Tversky, recognises that people do not make decisions by rigorously fol-
lowing the expected utility hypothesis (Kahneman and Tversky 1979). People seem 
to act within a framework of loss aversion and thus overestimate small probabilities 
when it is a matter of guarding against losses. Here, the way in which alternatives and 
options are presented make a difference to the evaluation. The authors specifically 
speak about the concept of framing. Generally, people prefer things that are framed 
as a sure gain over things that are framed as a probabilistic gain, and things that are 
framed as a probabilistic loss over things that are framed as a definite loss. Prospect 
theory was appreciated as a more descriptive theory of action compared to the nor-
mative nature of expected utility theory. However, it can also be considered too sim-
plistic in nature—especially by critics in the field of psychology—to explain contexts 
where probabilities are unknown, and where one is operating under uncertainty.

Heuristics
It is Tversky and Kahneman who again, in their analysis of decision-making, 
enriched the description of risk perception by describing the concept of heuristics 
(Tversky and Kahneman 1974). They showed that people’s evaluation under uncer-
tainty can be driven by aspects that do not intrinsically relate to the uncertainty 
itself. By definition, heuristics are mental shortcuts that simplify thinking and reduce 
the cognitive burden of deep reflection. They can be useful in deciding how to act, 
but they can also lead to cognitive biases (that is, to errors in thinking that negatively 
impact risk perception and judgement generally) (Kahneman and Tversky 1972).

The list of most commonly used heuristics, and the possible resulting errors in 
(risk) judgement includes:

• Representativeness: This is based on evaluating the similarity of objects. 
People look at the degree to which two things resemble each other, or they 
compare one thing to their mental prototypes. Errors might occur when the 
comparison is not appropriate or when people miss or neglect information for 
the evaluation (Kahneman and Frederick 2002).

• Availability heuristic: This is applied when people evaluate something by relying 
on the closest examples or on what immediately comes to their mind. In doing 
so, judgments are made on the available information rather than on examining an 
issue in depth (Tversky and Kahneman 1973).
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• Anchoring and adjustment heuristic: This describes cases where people rely 
heavily on a first piece of information (the “anchor”). In evaluating something 
they start from the anchor and make adjustments that are often insufficient to 
overcome the influence of the anchor (Tversky and Kahneman 1974).

• Overconfidence: This refers to a person’s evaluation of the accuracy of his or her 
own thinking. People tend to consider their judgements to be more reliable than 
they actually are (Pallier et al. 2002).

• Inconsistent intuition: This refers to the tendency to overvalue intuition, even 
when this appears to be inconsistent with reality (Morrow 2009).

• Belief perseverance: This refers to the tendency to hold onto beliefs even when 
evidence contradicts them (Baumeister and Vohs 2007). Related to this heuristic, 
confirmation bias refers to people’s predisposition towards searching for infor-
mation that supports their points of views and beliefs (Nickerson 1998).

Overall, cognitive research on the determinants of risk perception shows that indi-
viduals often do not base their risk evaluation on probabilities and expected values, and 
that often, even when decisions are based on quantified values, they may apply biases.

Contextual and Fright Factors Influencing Risk Perception
In addition to this, the evidence shows that risk perception is also greatly influenced 
by other contextual factors. As explained by Ropeik (2012), the list of main contex-
tual factors includes:

• Trust: People are less afraid of risks when they trust the sources of information 
about particular risks.

• Origin: People are more concerned about risks they perceive for other people 
than their own risks.

• Imagination: When a risk is not visible or difficult to understand, people tend to 
be more scared.

• Familiarity: New risks are considered more dangerous than familiar ones.
• Fun factor: Those risks that involve some form of fun or pleasure are perceived 

as less dangerous.

Some of the factors listed above can also be classified as fright factors. They refer to 
characteristics of risk communication that are known to raise particular concerns 
(Calman 2001). The list of additional fright factors includes: whether a risk is presented 
as inescapable, causing an irreversible damage, particularly challenging to small chil-
dren, not well understood by science, and subject to contradictory statements.

Media Factors Influencing Risk Perception
As McCahrty, Brennan Boer, and Ritson further explained, risk perceptions are 
strongly influenced by the media (McCarthy et al. 2008). In particular, the list of 
impacting factors includes:

• Media coverage: The amount of attention that media give to something.
• Media frames: The perspectives and angles from which news is presented.
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• Media tones: The attention to emotional aspects that can stimulate strong 
emotions.

• Information sources: The use of influencers and of people or institutions that can 
generate consensus or debate as sources.

• Presentation formats: Especially the use of verbal or numerical estimates.

Within these parameters, a special focus on the main role of affect and emotion 
in the evaluation of risks is placed within the so-called psychometric paradigm.

Psychometric Paradigm of Risk Perception
This paradigm decomposes risk perception into a set of psychological risk dimen-
sions. Thus, Paul Slovic stressed the link between the perception of a benefit and of 
the derived pleasure of a risk and its tolerance (Slovic 2016). In addition, when people 
feel intense dread when they perceive a risk, they tend to evaluate it as more 
threatening.

Perception-to-Decision-Making Models
Overall, Vincent T Covello presented four models that explain risks from percep-
tion, to processing and decision-making that include cognitive and contextual fac-
tors (Covello et  al. 2001). Cognitive aspects refer to intellectual functions that 
human beings utilise to deal with information, such as the use of knowledge, per-
ceptions and beliefs, and the process of evaluation and memorization. Contextual 
factors are here intended as characteristics of the environment that can influence 
cognitive aspects (for instance, the source of information and its characteristics, and 
the way information that impact on human cognition is framed).

• Risk perception model: This assumes that risk perception is determined by a 
myriad of factors, some of which have been listed above. These also include 
personal stakes, ethical/moral values, and whether a risk has a human or a natural 
origin and fright factors.

• Mental noise model: This holds that when people are in a state of stress due to a 
perceived threat, their capacity for processing information is significantly 
impaired. When they are assisted in understanding risks, this processing 
improves.

• Negative dominance model: This focuses on the fact that when people are upset 
they tend to pay more attention to losses and negative information. It is thus 
important to counterbalance negative messages with solution-oriented ones.

• Trust determination model: The trust that people place on the communicator of 
risks is essential for the appraisal. Trust should be built well in advance because 
when people fear something or are upset, they tend not to trust authorities. The 
main factors that help build trust are honesty, expertise, and empathy.

Social Amplification of Risks
An important approach that clearly shows the complexity of risk appraisal is the 
conceptual framework of social amplification of risks, theorised by Roger Kasperson 
and colleagues (Kasperson et al. 1988).
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This framework states that the perception of risk events is influenced by psy-
chological, social, and cultural factors. A certain information system may amplify 
or weaken the information about a risk. Also, this information can be amplified by 
aspects including opinion leaders, activist organisations, scientists, and institutions.

Some risks may be experienced by individuals directly. Depending from this 
experience (for instance of a tragic car accident), people can amplify or attenuate 
risks. For many risks there is, however, no direct personal experience. Their percep-
tion can be influenced by factors including the quantity of media content and the 
phenomenon of “dramatisation”.

In summary, the cognitive sciences clearly show that risk perception is influ-
enced by complex and often unpredictable factors. The theoretical understanding of 
these factors, and their elaboration in the form of models and frameworks, is of 
great assistance in facilitating a communication of risks that minimises the possibil-
ity of misunderstanding and misappraisal. This understanding is also important for 
risk communication research.

7.1.2  The Behavioural Science

The behavioural science investigates human action, i.e. how people make deci-
sions and how they interact with one another. They are based on knowledge from 
fields including psychology, the cognitive science, and social and cultural anthro-
pology (Kerlinger 1979).

While the cognitive science explores risk perception in terms of its manifestation 
and determinants, the behavioural science has developed theories that show how 
risk perception can influence action. Some of these theories specifically focus on 
how to predict behaviour by highlighting several factors that determine it (risk per-
ception is one of these factors). Some of the most popular theories in this field are 
presented below:

The Health Belief Model
The health belief model was developed by Godfrey H Hochbaum, Irwin M 
Rosenstock, and S Stephen Kegeles in the 1950s (Hochbaum et al. 1952). It shows 
that a behaviour results from:

• Perceived susceptibility, i.e. the perception of being at risk; people will not 
change behaviour if they do not perceive that they are at risk;

• Perceived severity, i.e. the perception of how serious the consequences of doing/
not doing something are;

• Perceived benefits, i.e. the perceived positives of the change;
• Perceived barriers, i.e. the perceived difficulties and challenges of the change;
• Cues to action, i.e. anything external that might enhance a desire to make a 

change;
• Self-efficacy, i.e. the person’s belief in his/her own ability to make a behaviour 

change.
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Implementing this model, then, requires the facilitator(s) to:

• access who is at risk in the population;
• clearly present information to raise awareness, to understand the perceived sever-

ity, and to explain benefits and barriers; and to
• help overcome barriers and support self-efficacy through, for instance, skill 

development and the provision of external supportive tools.

The Protection Motivation Theory
According to the protection motivation theory of Ronald W Rogers, risk perception 
results from the interaction between the threat appraisal and the coping appraisal 
(Rogers 1983). The threat appraisal relates to perceived severity and the vulnerabil-
ity, i.e. how people perceive their personal probability of the occurrence of some-
thing. The coping appraisal is based on self-efficacy and the perceived response 
efficacy, i.e. how people think that acting in a certain way will reduce a threat. 
Overall, according to the protection motivation theory, behavioural change depends 
on people’s belief that a certain threat is severe and that acting in a certain way and 
having the perception of being able to act in a certain way will reduce that threat.

Extended Parallel Process Model
Similarly to the protection motivation theory, the extended parallel process model, 
developed by Kim Witte, focuses on the interaction between rational considerations 
and emotional reactions (Witte 1992). The motivation to act is determined by threat 
variables, i.e. perceived severity and perceived susceptibility, as well as by efficacy 
variables, i.e. self-efficacy and response efficacy.

Risk Perception Attitude Framework
The risk perception attitude framework, developed by Rajiv N Rimal and Kevin 
Real, explains behaviour as depending upon risk perception and efficacy beliefs 
(Rimal and Real 2003). This theory classifies people in four groups: responsive 
(with high risk perception and high self-efficacy); avoidance (with high risk percep-
tion and low self-efficacy); proactive (with low risk perception and high self-effi-
cacy); and indifference (with low risk perception and low self-efficacy).

Theories of Risk Compensation and Homeostasis
Finally, the fact that people seem to become more careful when perceiving greater 
risk and less careful when they feel more protected is operationalised by the risk 
compensation theory. Linked to this theory is the theory of homeostasis, developed 
in the context of road safety by Gerald SJ Wilde, which presents the so- called target 
level of risk (Wilde 1982). People calculate risks by considering the expected ben-
efits and costs both of the risky behaviour and of the safe behaviour.

As all these theories show, simply providing people with information about risks 
might not be sufficient to influence a behaviour. To plan a communication interven-
tion, it is of key importance to carefully assess what people think about a certain 
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risk, how they form this judgement, and how they relate to and address it. This 
understanding is also important for risk communication research.

7.2  Research Approaches and Methods

As outlined in the previous paragraphs, there is a multiplicity of factors potentially 
playing a role in medicine-related decisions, which consider their expected benefits 
and possible side effects. It is therefore of mainstream importance for those in charge 
of designing safety information materials (to be displayed, for instance, in patient 
information leaflets or on the packaging of medicines) to have a clear picture of how 
users perceive risks related to safety and safe use of medicines and to be familiar with 
evidence-based tools to effectively communicate them. This is where cognitive and 
behavioural sciences research comes into play. The underlying assumption here is 
that, the better consumers can evaluate and understand a risk (minimising the impact 
of false beliefs and cognitive biases in the process), the higher the chance they will 
follow the treatments as prescribed, with resulting increased safety. The purpose of 
the following paragraphs is to provide the reader with an overview of the research 
methods and approaches offered by the cognitive and behavioural sciences in order 
to support the understanding, preparing, and evaluating of communication processes 
and messages about the safety and safe use of medicines.

Measuring Risk Perception
Before starting with a description of the different research areas around communi-
cation of risks in the context of safety and safe use of medicines, a clarification is 
needed on how risk perception is measured. Unlike for other concepts of the cogni-
tive and behavioural sciences, there is no universally accepted measure of risk per-
ception. Studies around risk perception thus rely on a variety of self-reported 
measures, assessing different aspects of risk perception. Among the most commonly 
assessed aspects we find perceived probability (i.e. an estimation of the magnitude 
of the risk itself), perceived likelihood (i.e. beliefs about risk), and perceived vulner-
ability or perceived susceptibility (i.e. the extent to which one feels personally at 
risk). To assess perceived probability, individuals are usually asked to provide their 
estimate of a specific risk (e.g. “I think my chances of experiencing side-effects 
after taking this medication are…”) and required to provide an answer on a verbal 
(e.g. from “very low” to “very high”) or on a percentage scale. Beliefs about risk are 
usually assessed asking individual about the degree to which they agree with a 
series of statements (e.g. “I am sure I will experience side-effects after taking this 
medication”). Perceived vulnerability is usually assessed in a similar way, with the 
difference that the statements have a focus on the affective component (e.g. “I feel I 
am going to experience side-effects after taking this medication”). A study about 
different types of measures in the context of influenza vaccination showed that the 
measures of the affective type were the ones performing better in terms of predict-
ing the behaviour (Weinstein et al. 2007).

In general, it is, according to Baruch Fischhoff, important to bear in mind that 
decision-making is the result of several different factors and usually happens in a 
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complex environment (Fischhoff 1988). Let us think, for instance, to the decision 
about vaccinating against measles. An individual could correctly assess the risk of 
infection, but at the same time hold contrasting beliefs towards vaccinations in gen-
eral (e.g. for religious motives) or might not have access to vaccines (e.g. for eco-
nomical reasons) and, for these reasons, decide against vaccination. As a result, 
despite the “correct” risk perception, the behaviour is not optimal from a normative 
point of view. When planning a study in the field of risk perception, it is thus crucial 
that the choice of one or the other measure of risk perception, as well as the inclu-
sion of potential confounders, is well thought through within the context and the 
objectives of the study.

A rapid review of recent empirical research about the communication of 
risks in the context of safety and safe use of medicines shows that research 
interest in this field mostly revolves around two distinct but strictly interrelated 
areas:

• Formative research: On the one hand, we have a stream of formative research, 
which focuses on examining the end users’ perception and understanding of 
medicine safety information and their preferences in this context. Its results are 
crucial for the conceptualisation, development, and planning of evidence- and 
theory-based communication interventions, which are in turn the focus of the 
second research area.

• Evaluative research: The aim of this second research area is the evaluation of 
communication interventions to effectively communicate risks related to the 
safety and safe use of medicines. This has been done, for example, by examining 
whether and to what extent different tools can have an impact on understanding 
of risks, attitudes, and behaviour.

In the following section, we will discuss these two research areas in more detail, 
presenting a selective review of typical research questions, hypotheses, and meth-
ods of inquiry.

7.2.1  Methods for Formative Research: Literature Reviews, 
Qualitative Research Methods, and Surveys

Formative research in the context of safety and safe use of medicines essentially 
aims at answering basic questions about, for example, users’ preferences for differ-
ent types of safety-related information, their risk perception, and their ability to 
understand risk. It is also of interest to understand whether and how characteristics 
of the users (such as socio-demographics or risk tolerance) or of safety information 
itself are related to differences in risk perception. Research in this context has relied 
on a wide range of methods.

Literature Reviews
Systematic reviews of the scientific literature have commonly been used as a tool to 
identify gaps in research worth exploring in more detail and/or to build a solid 
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evidence base for the intervention itself by summarising existing results. Over the 
years, several systematic reviews have been conducted on various topics within the 
field of communication about safety and safe use of medicines. These include stud-
ies on the role and effectiveness of written information available to patients about 
individual medicines (Raynor et al. 2007) or on the framing of treatment informa-
tion comparing the effect of words versus numbers in communicating the probabil-
ity of adverse effect to consumers (Büchter et al. 2014). Sometimes, generally when 
a specific aspect has only received scant attention in the field of medicines, the 
scope of the systematic reviews has been broadened to include literature from other 
fields of research. A review about pharmaceutical benefit-risk communication, for 
instance, included several tools that have been developed in the context of food 
safety and in the environmental/technological field (Way et al. 2017). Advice on 
how to build a search strategy and best conduct a systematic review is provided in 
(Higgins and Green 2008; Liberati et al. 2009). Although meta-analytic studies are 
recognised as the gold standard of evidence summaries, they have only rarely been 
conducted in this field, probably because of the relatively limited number of studies 
on each topic and of the heterogeneous nature of outcome measures used, which 
does not allow the calculation of pooled estimates (Sutton et al. 2000).

Qualitative Research Methods
Often, studies have used qualitative methodologies, for which principal research 
advice can be found in Chap. 8 dedicated to the social sciences. Qualitative studies in 
the area of the cognitive and behavioural sciences typically include users’ perspective 
in order to get in-depth insights into preferences and perceptions about information 
on safety and safe use of medicines and into how the different ways of presenting 
information are perceived by the end users. They may also cover the processes 
involved in their evaluation of information for decision-making on, e.g. therapeutic 
options. Participants in these studies are usually presented with drug information 
leaflets or packages and asked to elaborate in a more or less structured way, either 
individually or in a group setting. Among other things, participants in interviews and 
focus groups have been asked to elaborate on the extent to which the safety informa-
tion matches their needs, on whether the information is clear enough to enable them 
to make sense of the risk, on whether they would prefer the information to be pre-
sented in a different way, or on whether the safety information is enough for them to 
decide on the use of the medicines. As an example, in a study about the ramipril and 
clopidogrel, focus groups were used to explore consumers’ perspectives, understand-
ing, and treatment decision-making in response to written medicine information leaf-
lets, containing information about side effect risks (Tong et  al. 2015). Qualitative 
methods have also been used to capture the experts’ perspective, as in a study where 
an expert consensus group of fourteen researchers from North America, Europe, and 
Australasia was given the task of identifying the main issues in risk communication 
to inform the development of a patient decision aid (Trevena et al. 2013).

The major advantages of using a qualitative methodology are its flexibility and the 
resulting increased richness of the data that can be obtained. Depending on the answers 
of the participants, the researcher can adapt his or her questions to get clarifications on 
specific aspects and thus gain a more in-depth understanding of the factors playing a 
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role in the participants’ perception. On the negative side, using a qualitative methodol-
ogy it is not possible to reach generalisable conclusions about risk perception and its 
link with the use of different communication formats (Patton 2005).

Quantitative Research Methods, in Particular Surveys
This limitation can be at least partly overcome by using quantitative research meth-
ods. Large scale population surveys, for instance, have the major advantage of being 
able to provide researchers with generalisable information on preferences and percep-
tions and allow to quantitatively compare different risk communication formats. 
Surveys in this field have been conducted both among consumers and among experts. 
One context where consumers’ perception about safety of medicines has often been 
examined through large scale surveys is that of childhood vaccinations. For instance, 
Chow and colleagues conducted a nationally representative online survey of 
Australian parents to determine associations between demographics and vaccination 
attitudes and behaviour (Chow et al. 2017). An example of surveys among experts is 
the one conducted among primary care clinicians by Finney-Rutten and colleagues to 
assess clinician knowledge, clinician barriers, and perceived parental barriers regard-
ing HPV vaccination (Rutten et al. 2017). As mentioned before, the use of large scale 
surveys has a major advantage over qualitative methods in that it allows the researcher 
to obtain results that can be generalised, at least to a certain extent. On the other hand, 
the rigid structure of the questionnaires used in surveys limits the richness of the 
insights that can be gained, potentially hindering a holistic understanding of all the 
factors playing a role in safety-related perceptions and attitudes (Fowler 2013). 
General research advice on surveys is provided in Chap. 8 on the social sciences.

7.2.2  Methods for Evaluative Research: Randomised 
Controlled Trials

Research in the evaluation of different communication tools and interventions aims 
at answering more specific questions related to their effectiveness and strategies for 
information about safety and safe use of medicines. Typical tools or communication 
interventions in the context of safety and safe use of medicines include simple writ-
ten information, effects tables, key benefits and risks summary tables, drug facts 
boxes, infographics, and warnings, and they have different uses. Written informa-
tion has been used for changing both beliefs and behaviours. Effects tables, key 
benefits and risks summary tables, drug facts boxes, and infographics are commonly 
used for changing beliefs and attitudes, while warnings are usually aimed at chang-
ing behaviours. It is important to note that in recent years, more innovative 
approaches are under development, including those using digital media.

In contrast with what we observed in the case of research about risk perception and 
its determinants, the clear majority of evaluative studies have used quantitative 
approaches, particularly randomised controlled trials, where participants are randomly 
exposed to different versions of a tool to assess and compare their relative effects. The 
choice of an outcome measure depends on the specificity of the tool under investiga-
tion. According to Zipkin and colleagues, outcomes of interest in the field of risk 
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communication from a cognitive-behavioural perspective can be grouped into three 
broad categories: cognitive (e.g. understanding or comprehension); affective (e.g. pref-
erences for, or satisfaction with, information); and behavioural (i.e. actual or theoretical 
decision-making) (Zipkin et al. 2014). When assessing the impact of tools aiming at 
changing beliefs and attitudes or at improving understanding (such as drug facts boxes), 
outcomes measures are usually of the cognitive or affective type. As an example, 
Edwards and colleagues evaluated different risk presentation formats (numerical, 
graphical, and others) addressing the pros and cons of tight control versus usual treat-
ment approaches for diabetes in a sample of people with diabetes and their carers. The 
two outcome measures of this randomised controlled trial were the degree of uncer-
tainty and satisfaction with the information (Edwards et al. 2006). When evaluating 
the effectiveness of tools in changing behaviours, on the other hand, outcome measures 
are usually of the behavioural type. An example of a study of this type is a randomised 
controlled trial to evaluate the impact of an improved medication label. In this case the 
outcome measure was medication adherence (Shrank et al. 2009). One main limitation 
of research on the evaluation of tools is that it is often conducted in non-patient sam-
ples, thus limiting the validity of its results.

The research advice for experimental and quasi-experimental studies in Chap. 8 
on the social sciences is applicable to cognitive and behavioural research.

7.3  Utility of Applied Methods for Researching Medicinal 
Product Risk Communication

As described in the previous section regarding methods, there are two main empiri-
cal research streams in the area of risk communication related to medicinal products 
within the cognitive and behavioural sciences. A first stream is formative research, 
which investigate users’ preferences in terms of risk communication to inform the 
design and planning of communication tools and interventions, while a second 
stream investigates the effectiveness of the various tools and strategies on several 
outcomes. The multifaceted construct of risk perception, on the one hand, shapes 
the various outcomes of interest in these two areas, while the different methodolo-
gies allow for an attentive investigation of both the various approaches and the tar-
get groups. These combinations lead to the existence of a huge variety of studies 
which are hard to continuously monitor and appraise.

The purpose of this section is to provide an overall view of empirical cognitive 
and behavioural research by analytically presenting current evidence on risk com-
munication in the field of safety and safe use of medicines. This demonstrates the 
best use and utility of the methods. This critical review has been developed in the 
form of a tabular presentation, organised by framing strategies (see below) and out-
comes. For this purpose, the framework of cognitive, affective, and behavioural risk 
communication outcomes from Zipkin and colleagues (Zipkin et al. 2014) has been 
borrowed, which has been cited in the previous section. Table 7.1 hence highlights 
findings with potential to guide successful communication strategies while under-
scoring areas where there is paucity of research. As has already been pointed out in 
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Table 7.1 Utility of approaches and methods of the cognitive and behavioural sciences for medic-
inal product risk communication research in terms of the generated evidence

Framing 
strategy

Research 
method Summary of generated evidence by communication outcomes

Negative 
versus 
positive 
framing

Randomised 
controlled 
trial, 
cross-
sectional 
survey

1. Cognitive
As shown in the field of genetic counselling, it is necessary to use 
both negative and positive framing in risk communication (Melas 
et al. 2012). The use of solely the negative or the positive framing of 
risk could lead to bias in the patients, therefore hindering their 
understanding. To allow patients to be autonomous in the decision-
making process, facilitating understanding and avoiding biases 
generated by framing should be a primary concern for research and 
patient care (Edwards et al. 2002).
2. Affective
In relation to the presentation of pregnancy-related risks in genetic 
counselling, it has been shown that negative framing is perceived as 
more worrying than positive framing (Melas et al. 2012).
3. Behavioural
Positive framing increases the acceptance of therapies (Zipkin et al. 
2014). This recent finding builds upon previous mixed evidence of 
positive versus negative framing effects on decision (Edwards et al. 
2001). The biasing effect of positive and negative framing could also 
be cautiously exploited for behavioural interventions. However, 
ethical considerations are due.

Loss 
framing 
versus 
gain 
framing

Review of 
existing 
tools, 
literature 
review, 
meta-
analysis, 
randomised 
controlled 
trial

1. Cognitive
Few tools include information on both benefits and risks. Of those, 
many use frequencies to present a good outcome, and verbal 
descriptors or percentages to present adverse outcome (Flynn et al. 
2013). Verbal descriptors lead to a bias of risk overestimation (see 
below: numerical representation versus verbal). Chronic patients 
have difficulties understanding materials mandated by the 
government, as these emphasise medication risks as opposed to 
benefits (Blalock 2017). The main problematic point remains the 
lack of a balanced presentation of benefits and risks for better patient 
understanding (Edwards et al. 2002).
2. Affective
Evidence is mixed or non-reported on affective outcomes. An 
experiment on breast self-examination comparing loss and gain 
framings showed a positive change in the attitude of the participants 
treated with the loss-frame messages (Edwards et al. 2001).
3. Behavioural
There is a greater effect of loss framing when compared to gain 
framing but a low effect significance. This is a clear pattern shown 
by older studies reviewed by Edwards and colleagues (Edwards et al. 
2001) on detection and prevention behaviour. A more recent 
meta-analysis (Gallagher and Updegraff 2011) distinguished the 
effects of the two frames on different types of behaviour: loss-
framed messages were not significantly more likely than gain-
framed messages to promote detection behaviour but gain-framed 
messages were significantly more likely than loss-framed messages 
to promote prevention behaviour. This was found in the fields of skin 
cancer prevention, smoking cessation, and physical activity.

(continued)
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Framing 
strategy

Research 
method Summary of generated evidence by communication outcomes

Numerical 
and 
graphical 
representa-
tion versus 
only 
numerical

Focus 
group, 
interview, 
expert 
consensus, 
expert 
opinion, 
tool review, 
literature 
review, 
meta-
analysis, 
survey, 
randomised 
controlled 
trial

1. Cognitive
There is mixed evidence about the effectiveness of visual elements 
in risk representation. This probably derives from the fact that both 
numeracy and graph literacy skills play an important role in 
generating biases (Trevena et al. 2013; Hallgreen et al. 2016). Clear 
indications exist for the best way of developing graphical 
information, including: keeping information simple and focusing on 
essentials; choosing the best type of visual aid for the 
communication goal; depicting numerical information in addition to 
visual aids; effectively communicating through anticipation of user 
needs and skills; and scale validation studies to improve high-stakes 
interventions. (Garcia-Retamero and Cokely 2017). Graphical 
formats help understanding risk information, but different graphic 
formats suit different goals: i.e. bar graphs to compare several data 
points; line graphs to depict trends over time; distribution plot or 
forest plot to represent the statistical significance in the difference 
between alternatives; table to represent and present qualitative data, 
for example, text description, etc. (Hallgreen et al. 2016; Garcia-
Retamero and Cokely 2017). In the USA, the drug facts box (a mix 
of visual and numerical information) is a positive example of risk 
communication, as it has shown particularly positive results in 
consumers’ understanding of benefit data and of the whole content 
of the box itself (Way et al. 2017). As regards numerical information 
only, the presentation of numeric outcomes of decision is an 
important component and improves patient’s accuracy of risk 
perception (Trevena et al. 2013). Also, evidence shows that to 
improve understanding it is important to express probabilities as 
event rates (percentages) or natural frequencies (numerator/
denominator as whole numbers) (Zipkin et al. 2014).
2. Affective
Graphical representations, which complement and illustrate 
numerical representations, have the potential to catch and hold the 
attention of the audience (Lipkus 2007). However, no visual solution 
is absolutely superior to others for benefit-risk communication, as 
the most appropriate one highly depends on the targeted audience as 
well as on the information reported (Hallgreen et al. 2016).
3. Behavioural
In the USA, the drug facts box (mix of visual and numerical 
information) is a positive example of risk communication, as it 
showed positive results in patients’ ability to make better and more 
informed choices regarding heartburn medicines (Way et al. 2017).

Table 7.1 (continued)
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Table 7.1 (continued)

Framing 
strategy

Research 
method Summary of generated evidence by communication outcomes

More 
data 
points 
versus 
less

Expert 
consensus, 
tools review, 
randomised 
controlled 
trial

1. Cognitive
Tools for supporting decision-making should utilise evidence-
based methods to present a balanced synopsis of probabilistic 
information on the full range of outcome states, suitable for different 
levels of health literacy (Flynn et al. 2013). This therefore shows 
the importance to present more statements that better depict the 
complexity of a risky event, rather than fewer.
2. Affective
As different strategies (visual, versus numerical, versus verbal) are 
suited for conveying different kind of information, and because 
people have different preferences regarding need and use of risk 
estimates (Büchter et al. 2014), it is advisable to use all the strategies 
to communicate more data points.
3. Behavioural
To make informed decisions, both patients and doctors are interested in 
having more data (i.e. longer-term outcomes) (Trevena et al. 2013). 
Having information that is more understandable to the patient is associated 
with a greater wariness to take treatments or tests (Edwards et al. 2002).

Numerical 
representa-
tion versus 
verbal

Randomised 
controlled 
trial, 
literature 
review

1. Cognitive
Numerical information for risk representation is better understood when 
compared to verbal written information, even though it remains 
problematic for some people because of the intrinsic risk literacy issue. 
Both quantitative and verbal methods of communicating risk 
information have benefits and negative consequences associated with 
their use. Some studies show superiority of numerical presentation, but 
others show that semantic descriptors are easier to understand for 
people with lower literacy level (Young and Oppenheimer 2009). When 
verbal descriptors are used to communicate the frequencies of adverse 
effects in written health information (the ones indicated in the 
guidelines of the European Commission were tested, among others) 
lead to an overestimation of the probability of adverse effects if 
compared to numerical information. However, even people receiving 
numerical information overestimate the risk of adverse effect because 
people in general are poor in estimating risks (Büchter et al. 2014). 
Verbal information also results from interaction with healthcare 
professionals in support of written material. Verbal information from 
patient–physician encounters has been shown to be essential in 
complementing written material. On the other hand, pharmacists are not 
always effectively exploited as informational sources (Blalock 2017).
2. Affective
People tend to be more satisfied with numerical presentation of risk 
related information (Büchter et al. 2014).
3. Behavioural
People overestimate low risk events when given semantic 
descriptors, and their intention reflects this lack of calibration. The 
bias derived from verbal descriptors can discourage or encourage 
intentions to adhere to a prescribed behaviour, depending on whether 
the risks pertain to engaging or failing to engage in the stipulated 
behaviour (Young and Oppenheimer 2009). People seem to be more 
likely to take the drugs or continue taking them when they are 
presented numerical information (Büchter et al. 2014).

(continued)
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Framing 
strategy

Research 
method Summary of generated evidence by communication outcomes

Relative 
risk data 
versus 
absolute 
risk

Expert 
consensus, 
randomised 
controlled 
trial

1. Cognitive
Expressing benefits and risks in absolute terms (such as absolute risk 
reduction) improves understanding of risk information. For the same 
reason, it is important to avoid expressing benefits as number needed 
to treat (Zipkin et al. 2014). Relative risk presentations tend to 
magnify risk perceptions and decrease understanding compared to 
absolute risk presentation (Trevena et al. 2013).
2. Affective
The evidence explored reports that in order to improve satisfaction it is 
essential to avoid the use of number needed to treat (Zipkin et al. 2014).
3. Behavioural
To have an effect on the acceptance of the intervention, it is important 
to realise that expressing numerical benefits as relative risk reduction 
has the greatest effect on decision-making (Zipkin et al. 2014; 
Edwards et al. 2002; McDowell et al. 2016). Adding baseline risks to 
both absolute risk reduction and relative risk reduction can equalise 
their effects on decision-making. (Zipkin et al. 2014).

Vivid 
portrayal 
of risk 
informa-
tion 
versus 
abstract 
risk 
informa-
tion

Literature 
review, 
expert 
consensus

1. Cognitive
Few tools are prior tested by target groups. Therefore, they often do 
not respond to their needs (Flynn et al. 2013). Participatory design 
of information would ease the production of vivid portrayal.
2. Affective
No involvement of various stakeholders make the tools less 
acceptable for the consumers/patients (Flynn et al. 2013). To this 
extent, it is essential to involve the target audience in the production 
of information material.
3. Behavioural
Using narratives to present benefit and risk information may increase 
perceptions of risk severity, decrease the ability to accurately recall 
risk probabilities, and influence treatment choice. Narratives therefore: 
a) should be used with caution until research better clarifies their 
effects (positive and negative); and b) should be developed more 
cautiously when attempting to present unbiased information for 
informed decision-making than when attempting to be persuasive and 
to promote behaviour change (Trevena et al. 2013).

Lay 
terminol-
ogy to 
present 
risk 
informa-
tion 
versus 
usual 
medical 
terminol-
ogy

Literature 
review, 
expert 
consensus, 
experiment

1. Cognitive
Research on chronic conditions has shown a scarcity of evidence-
based information presented in plain language, as well as programs 
designed to enhance patients’ health literacy skills. Consequently, 
patients have limited knowledge of medication risks and benefits 
(Blalock 2017).
2. Affective
Few people read information leaflets, mostly because of the way they 
are structured and the complex terminology used. Patients suffering 
from chronic conditions reported that the written material about their 
treatment was not helpful (Way et al. 2017; Blalock 2017).
3. Behavioural
Insufficient evidence to support the effectiveness of both formats 
(Edwards et al. 2001; Moraes and Dal Pizzol 2018).

Table 7.1 (continued)
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the past by several authors, while there is attention on cognitive and behavioural 
outcomes, few studies assess affective outcomes. These are highly important when 
designing messages (Edwards et al. 2001). In light of current evidence, and as sug-
gested by some of the scientists cited above and others, future research is needed to 
deepen understanding on the best way to communicate benefit and risk information 
in a balanced way (Blalock 2017). While it would be wise to consider borrowing 
successful visual strategies from other sectors (i.e. food safety) as well as other meth-
ods for developing tools such as the mental model approach (Way et al. 2017), it is 
also important to implement and test frameworks for risk-benefit communication 
which have been developed across the world (Pignatti et al. 2015).

Framing Strategies
The term “framing” describes how risks are presented, and nine framing strategies 
have inductively been derived by Edwards and colleagues (Edwards et al. 2001) in 
their review of risk communication interventions, namely:

 1. Negative versus positive framing—presenting risk information in terms of nega-
tive consequences rather than positive terms;

 2. Loss framing versus gain framing—presentation of the outcomes of an action in 
terms of disadvantages of not doing something versus the advantages of doing it;

 3. Numerical and graphical presentation versus numerical information only—
information presented in the form of numbers and graphs rather than only in the 
form of numbers;

 4. More data points versus fewer—presentation of a great number of factual state-
ments about a choice versus fewer statements;

 5. Numerical presentation of risk information versus verbal—information quanti-
tatively presented in the form of numbers versus information presented qualita-
tively with words;

 6. Relative risk versus absolute risk—information is presented in terms of relative 
risk, which is the ratio between the probability of an outcome in an exposed 

Framing 
strategy

Research 
method Summary of generated evidence by communication outcomes

Manipu-
lating 
base rate 
and 
“anchor-
ing” 
points for 
frequen-
cies

Randomised 
controlled 
trial

1. Cognitive
As reported above, evidence shows that in order to improve 
understanding of risk information it is better to use a denominator of 
1,000 participants for natural frequencies or as event rates (Zipkin 
et al. 2014). The judgement of an individual can be influenced more 
by altering the anchoring point, this is called the “base-rate neglect” 
bias (Edwards et al. 2001).
2. Affective
Studies related to this last category were scarce; moreover, the 
affective outcomes are often neglected.
3. Behavioural
Insufficient evidence to support the effectiveness of both formats.

Table 7.1 (continued)
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group to the probability of an outcome in an unexposed group compared to abso-
lute risk (absolute risk is the probability that an event will occur and is usually 
presented as the ratio of the number of occurrences of an outcome in a group to 
the number of people in that group);

 7. Vivid portrayal of risk information (by detailed or personalised vignettes) versus 
abstract (or general) risk information;

 8. Lay terminology to present risk information versus medical terminology—infor-
mation presented in simple terms compared to information presented only with 
clinical terms;

 9. Manipulating base rate (absolute risk) and “anchoring” points (denominators) 
for frequencies—information presenting the efficacy of an action (i.e. medicine, 
treatment, or screening) in relative or absolute risk terms.

7.4  Outlook: Relevance, Improvements and Future 
Potential

Cognitive science considers beliefs as an integrative part of the cognitive process, 
and many behavioural theories (i.e. health belief model, theory of planned behav-
iour) either base their assumptions on or even include the belief concept into their 
models. A belief could explain why, when possessing the knowledge, we are still 
not able to take the right action, and it also explains why people with the same atti-
tude toward an object yet differ in the extent of their behaviours (Ajzen and Fishbein 
1972; Fishbein and Raven 1962). As shown above, communicating about risks with 
medicines so that people can form beliefs to facilitate appropriate decision-making 
by patients, healthcare professionals, and policy-makers in particular is not an easy 
task. There are many factors that, at both cognitive and behavioural level, can posi-
tively or negatively impact understanding and perception of these risks.

The evidence base for risk communication should be built around the topics of 
tailoring communication to different patient and consumer needs by moving beyond 
the “knowledge deficit model of communication” (Tong et al. 2015; Trevena et al. 
2013). Science communication has historically been based on the paradigm that the 
public lacks adequate knowledge; therefore, the solution is to increase it by com-
municating factual expert knowledge. However, empirical evidence showed that the 
equation “expert thinking = laypeople thinking” is simply not working and when 
having more knowledge, laypeople do not necessarily make the expert-desired rea-
soning. The whole process is more complex, and people consider different factors 
(Hansen et al. 2003; Simis et al. 2016). As people have different preferences and 
needs with regard to presentation of risk estimates as well as different skills for 
interpreting information, various combinations of verbal, visual, and numerical for-
mats could be implemented to best accommodate them. In order to implement this 
tailoring effort we still need to identify feasible solutions (Büchter et al. 2014). New 
communication strategies should be developed as a dynamic process and involve a 
range of actors from the outset, such as healthcare professionals, patients, and rep-
resentatives from regulatory bodies (Karafillakis and Larson 2017). Another area 

S. Rubinelli et al.



213

that needs further exploration is the exploitation of potential of digital technologies 
(Trevena et al. 2013), which, we argue, would possibly facilitate this tailoring pro-
cess. Table 7.1 also shows other important factors that need to be taken into account, 
such as health literacy and risk literacy. Those are important to consider as they can 
mediate the impact of different communication strategies. Health literacy has mul-
tiple accredited definitions, all broadly referring to the individual’s ability to use 
(i.e. access, understand, process, and evaluate) health information and services 
(Sørensen et al. 2012). The concept of risk literacy can be considered as a context-
specific health literacy related to the area of risk communication.

Overall, this chapter argues for the need to create communication interventions 
by coordinating key procedures that are well-established in the field of social mar-
keting (Lee and Kotler 2011), the approach that aims to change or maintain an 
individual behaviour in his/her and the public benefit. Therefore, research from the 
cognitive and behavioural sciences should be used more for the key steps of plan-
ning and evaluating such interventions, including:

 (1) to describe the background, purpose, and focus of the intervention;
 (2) to define, segment, and characterise the audience (by focusing, for instance, on 

demographic data or on current behaviours, knowledge, and beliefs);
 (3) to identify barriers and facilitators to decision-making (thus considering, for 

instance, misleading knowledge about a risk or existing incentives that can 
motivate people to act in certain ways);

 (4) to create a message that it is clear, perceived to be relevant, engaging, and moti-
vational, and is sensitive to possible cultural differences;

 (5) to identify channels of communication (this step goes together with step 5 
because the nature of the message is very much shaped by the type of channel 
that will be used deliver it, i.e. newspapers versus social media);

 (6) to test and to refine the message (before being presented to the public, messages 
have to be tested with a sample of the target audience) (see Chap. 12 on design 
science for testing methods);

 (7) to evaluate the impact of the message with the goal of establishing a correlation 
or even a proof of a causal relationship between the delivery of the message and 
specific outcomes (for instance, risk awareness or behaviour change).

For all this to happen, the engagement of stakeholders is essential, patients in 
particular (see Chap. 16). This can be achieved through co-design or participatory 
design (Sanders and Stappers 2008). These are processes where relevant stakehold-
ers interact together with a moderator to work through the process of creation of, in 
this context, a strategy for risk communication and the messages it conveys. Here, it 
is important that representatives from all parties who have a significant interest in 
the outcome of a certain type of risk communication take part in the risk analysis 
and the risk communication planning. Last but not least, the multifaceted nature of 
risk perception and its complexity supports the need for healthcare institutions and 
organisations to dedicate financial, human, and technological resources to risk com-
munication. For institutions and organisations to influence the public, it is essential 
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that they go beyond a singular expertise in health and healthcare, and a framework 
supporting multidisciplinary research is required (see Chap. 1). A dialogue with 
experts from cognitive and behavioural sciences, health communication, and social 
marketing is the ideal basis for the delivery of successful risk communication.
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Abstract

Research methods commonly used in social sciences are appropriate for studies 
of how people deal with “risk” and for studies of risk communication. These 
approaches can be applied to understanding and appraising risk communications 
about medicines. This chapter reviews appropriateness and potential of social 
science research methods for this purpose, focusing on:

 – qualitative studies (e.g. of experiences of a risk communication, or to create a 
theoretical conceptualisation or model of a risk communication);

 – surveys for studying prevalence (e.g. of health behaviours or attitudes) and cor-
relations (e.g. between communication types and health behaviours);

 – (quasi-)experimental studies and intervention trials (for measuring effects of 
planned risk communication interventions); and

 – mixed-method studies (combining features of the above designs).

The chapter explains the main features of these methods; discusses their 
strengths and limitations; considers examples; and makes suggestions for apply-
ing the methods effectively to improve the evidence base on risk communication 
about medicines. The chapter emphasises the distinctly different types of research 
question that are appropriate for each of these research designs.
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8.1  The Discipline of the Social Sciences: Scope, Theories 
and Principles

It’s like everything’s a risk, everything’s a danger.
I’ve always the belief, risk is not to be avoided; it is to be managed.
Well I think with medication they should, you know, tell you more about the side effects 
Focus Group participants, cited in (Stevenson and Taylor 2016)

Communication about risks in life is an interaction between people—whether 
individuals, groups or organisations, and whether in government, research or com-
merce—and as such is a human process. Communication between people is a major 
focus of study in the social sciences. Appraising the quality of risk communication, 
and using research to understand and improve its effectiveness, requires a focus on 
the interaction and perceptual processes involved. This is a familiar type of social 
science research activity. As this book aims to develop multidisciplinary research, 
this chapter describes the methods offered by social sciences at a level which will be 
simple to some but novel to other, depending on the reader’s background discipline. 
More details are provided in the indicated sources for the interested reader.

There is a broad international understanding that social science is the study of 
societies and the ways in which people behave, communicate and influence the world 
around them (see e.g. Economic and Social Research Council (2016), see also 
Wikipedia entry). The social sciences would commonly be regarded as including the 
domains of anthropology, archaeology, business studies, civics, communication 
studies, criminology, demography, development studies, economics, education, envi-
ronmental studies, gerontology, human geography, international studies, law, library 
science, linguistics, management, marketing, organisational studies, political sci-
ence, psychology, public administration, regional studies, social policy, social work, 
sociology and urban planning. Like the natural sciences, the social sciences seek to 
create an organised and systematic body of knowledge using scientific methods, and 
to develop practical applications. However the application of scientific methods to 
the study of people’s attitudes, attributes, behaviour, beliefs, knowledge, opinions 
and reasoning presents particular challenges. It is generally harder than in the natural 
sciences to be precise, to achieve observations independent of the researcher, and to 
demonstrate causal links. The processes of theory informing empirical study and 
empirical study spurring development of theory exist in social sciences just as in the 
natural sciences (Taylor et al. 2015). The same research principles of replicability, 
testability, falsifiability and simplicity are used. Like the natural sciences, the social 
sciences encompass both pure and applied research. The practical applications of 
social sciences tend to have their focus on improving the way that societies and 
organisations operate (including in the provision of public services such as health), 
and in informing the knowledge and skills of professionals (including their commu-
nication and management of risk).

Developing and evaluating an intervention—including a psychosocial interven-
tion such as a planned risk communication—requires a range of research methods 
suited to the stage of the process (Petticrew 2011), and a multidisciplinary approach 
can create synergy (see Chap. 1). In this chapter we discuss major research methods 
in the social sciences suited to stages of this process, each contributing 
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appropriately to the type of research question (Petticrew et al. 2013a). In particular, 
the relevance of various research methods to risk communication about medicines 
is discussed, highlighting opportunities to develop these methods for future study. 
This chapter does not seek to describe, appraise or synthesise the findings of studies 
on risk communication about medicines. Types of risk communication interventions 
(Bahri 2010) are presented in Chap. 1. It is beyond the scope of this chapter to teach 
the knowledge and skills required to carry out the methods outlined, for which the 
interested reader is referred to sources at appropriate points.

8.1.1  Terminology

Risks of medicines include harm due to adverse reactions (commonly known as 
“side effects”) with therapeutic use, and also harm due to misuse and abuse of a 
medicine (Mayall and Banerjee 2014 and see Chap. 1). Terminology regarding “risk” 
varies across and within social science disciplines, as well as differing from that 
common in other disciplines such as pharmacoepidemiology and pharmacovigilance 
(Council of the European Communities 1992; European Medicines Agency Benefit-
risk Methodology Project Team 2011). In particular, theories and models for concep-
tualising risk derived from domains such as law (Carson and Bain 2008) or 
professional social work (Taylor 2012a, 2017a) may be internally consistent, but not 
in accord with terminology adopted by other professions or disciplines. This variable 
use of terminology needs to be considered in relation not only to the term “risk”, but 
also to derivative phrases such as “risk management” (Taylor and Campbell 2011) or 
“risk minimisation”. For example, the term “risk” may in itself be used on occasions 
in the social sciences to connote a balance between positive and negative outcomes 
(as in the everyday expression “taking a risk”) rather than using the term “risk-bene-
fit balance” used in pharmacovigilance to contrast risk as the chance of harm with the 
expected benefit (see European Union, Directive 2001/83/EC Art 1(28a) as amended). 
Interestingly, common usage of the term “risk” in social sciences, as in pharmaco-
vigilance, does not usually restrict the term to being a synonym for “probability” or 
“likelihood” (of harm) as in many dictionary definitions. Thus the term “risk” is 
often used to encompass the concept of value, i.e. the seriousness of possible harm—
as in pharmacovigilance phrases such as “identified risk” and “important identified 
risk” (European Medicines Agency 2017a)—in addition to referring to the concept 
of likelihood. A similar usage occurs in a range of health and social care professions 
(Stevenson et al. 2018). The terminology compiled for the good pharmacovigilance 
practices for the European Union (EU-GVP) (European Medicines Agency 2017a), 
which is largely based on or aligned with internationally agreed terms, is used in this 
chapter to ensure consistency within the book (see Chap. 1).

Terms relating to research in this chapter use terminology commonly accepted in 
the discourse of medicine, psychology and social sciences. For the purposes of this 
chapter we use the following definitions:

• External Validity: The extent to which the study findings may confidently be 
generalised to people and situations other than those studied.
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• Internal Validity: The extent to which the measured effects of an intervention 
may be ascribed confidently to that intervention.

• Reliability: The consistency of research measures, primarily in terms of whether 
similar results are obtained if the study is repeated (Taylor et al. 2015).

Some jurisdictions, including the United Kingdom (UK), distinguish for the pur-
poses of research governance between research, service evaluation, professional 
audit and uses of data for public health services (Health Research Authority 2016) 
(the term “research governance” includes both ethics and risks of the study). The 
distinction between research and evaluation depends primarily on whether the aim 
is generalisable new knowledge, which would then constitute research. In general 
terms a study of a risk communication intervention that is already designed and 
implemented as a “standard service” would be classified in the UK as evaluation 
(unless it involved experimental methods) or as a health and social care professional 
audit and not as research. The focus of this chapter is on the methods of research, 
some of which (particularly mixed methods) may be used within service evaluations 
(cf. European Medicines Agency 2017b, Appendix 1) as well as within research, 
rather than on governance categories. Our focus is on applying research methods to 
generate evidence for designing, planning, improving and evaluating communica-
tion interventions, including within evaluations after implementation (Australian 
Council for International Development 2016; European Medicines Agency 2017c).

8.1.2  Current Application of Social Science Methods 
for Medicinal Product Risk Communication Research: 
A Literature Review

Pharmaceutical regulators are requiring increased attention to risk minimisation, 
including risk communication (European Medicines Agency 2012, 2013; Food and 
Drug Administration 2005, 2007, 2009) in the context of concerns about the rigour 
of current research and evaluation (Bahri et  al. 2017; Department of Health and 
Human Services. Office of Inspector General 2013; Dusetzina et al. 2012; Goedecke 
et al. 2018; Gridchyna et al. 2014; Mazzaglia et al. 2018; Smith and Morrato 2014). 
For the purpose of this chapter, a review of published research that used relevant 
social science methods on the general topic of risk communication regarding medi-
cines was undertaken.

Using a thorough and systematic approach (Best et  al. 2014; Centre for 
Reviews and Dissemination (CRD) 2009; McGinn et al. 2016; Taylor et al. 2003), 
the search included Google Scholar Web search engine and ten bibliographic 
databases: ASSIA; CINAHL; Communication Abstracts; Embase; Medline on 
Ovid; PsycINFO; PubMed; Scopus; and SCI and SSCI on Web of Science. The 
concept structure for the search was risk AND communication AND medicines 
(Stevenson and Taylor 2016; Bates et al. 2017; McFadden et al. 2012; Stevenson 
et al. 2016). The basic search formula (adapted for each database) involved 25 
search terms as well as truncation variants. The search on bibliographic data-
bases and the World Wide Web was supplemented by considering the references 
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of included articles and recommendations by colleagues with expertise in the 
field. The search formula incorporated relevant terms from the Cochrane Review 
on personalised risk communication regarding screening tests (Edwards et  al. 
2013). As in the searches in that Cochrane Review, the terms “safety” and “warn-
ings” (and their variants) were not included due to the high imprecision they 
would introduce. Hence some relevant research might not have been identified. 
As searching for diverse study designs was required (Petticrew et al. 2013b) it 
had to be accepted that the highest standard of sensitivity and precision was not 
achievable at the present time. As the aim was to retrieve examples to illustrate 
methodological issues, a totally exhaustive search strategy was not necessary 
even if it were possible.

The scope of the literature search was restricted to medicines in general. 
Searching for research on risk communication in relation to specific medicines (i.e. 
active substances and classes of medicines) was beyond our scope, although studies 
relating to specific medicines were included if retrieved by the generic search strat-
egy. Editorials were excluded as were theoretical, opinion and policy papers. 
Articles on more general aspects of health and social care risk communication 
(including classic works such as Teigen, Brun (Taylor et al. 2015)) were excluded in 
order to maintain the focus on medicines, although it is recognised that such studies 
may have generalisable application.

The search, conducted in December 2015, retrieved 13 review articles (Butcher 
et al. 2014; Dodoo and Hugman 2012; Edwards et al. 2001; Lipkus and Hollands 
1999; McComas 2006; Nelson et al. 2008; O’Connor et al. 2003; Reyna et al. 2009; 
Schmid et  al. 2007; Visschers et  al. 2009; West et  al. 2013; Zipkin et  al. 2014; 
Zolnierek and Dimatteo 2009), as well as the individual studies discussed below. 
Studies reviewed in these articles were considered against the criteria (above), for 
inclusion in the review conducted for this book. These reviews focused on synthe-
sising findings rather than methodological aspects, which was the focus of our task. 
The overview of systematic reviews of interventions to improve safe and effective 
use of medicines in the Cochrane Library (Ryan et  al. 2014) provides a useful 
framework for considering interventions and outcomes but was too broad in scope 
to be included.

Twenty-three relevant studies were retrieved (Andreas et al. 2010; Belcora et al. 
2011; Berry et al. 2002; Brewer et al. 2009; Davis 2007; Davis et al. 2007; Gaissmaier 
et al. 2014; Han et al. 2014; Hutton et al. 2009; Ilic et al. 2012; Keller and Siegrist 
2009; Kennedy et al. 2008; Kirkegaard et al. 2010; Langlois-Klassen et al. 2008; 
Längst et al. 2015; Makoul et al. 1995; Newman et al. 2009; Omedo et al. 2014; 
Reber et  al. 2013; Schapira et  al. 2006; Schwartz et  al. 2009; Tong et  al. 2015; 
Young and Oppenheimer 2006), originating from the United States (US), some 
European countries, Australia, Canada and one each on communication interven-
tions in Kenya and Uganda. The retrieved studies were appraised using the appro-
priate tool from the suite in Taylor et al. (2015):

• QAT-S Quality Appraisal Tool—Survey Research
• QAT-Q Quality Appraisal Tool—Qualitative Research
• QAT-E Quality Appraisal Tool—(Quasi-)Experimental Research
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Use of these appraisal tools facilitated a detailed understanding of the methods 
used in the studies. Each tool uses the same ten main headings, but the sub-headings 
are then tailored to the particular study design. Further discussion on the approach 
to study classification is in Sect. 8.2 and the approach to study appraisal in Sect. 8.3. 
However we are aware of the possible misuse of appraisal tools “if they convey the 
impression that one can simply add up scores so as to give a meaningful overall 
score of quality” (Taylor et al. 2015), and we did not use them for this purpose.

8.2  Research Approaches and Methods

This chapter outlines the relevance, limitations and opportunities of common social 
science research methods for the study of risk communication about medicines, 
presenting the following major research designs (Taylor et al. 2015):

• qualitative research for understanding experiences and perspectives, and for cre-
ating a theoretical conceptualisation or model;

• surveys to measure prevalence (e.g. of attitudes or behaviours) or correlations 
(e.g. between respondent characteristics and their behaviour);

• experimental and quasi-experimental studies—including intervention trials— 
measuring effects of a risk communication intervention; and,

• mixed-method studies using a composite of more than one of the basic designs 
above.

These research methods were chosen as the focus for this chapter because they are 
widely used in the social sciences and because they are less frequently used in phar-
macoepidemiology (see Chap. 14). The title of this chapter and the focus on these 
methods does not imply that these methods are the only ones used within the social 
sciences, nor that these methods are not used outside social sciences. A distinction is 
sometimes drawn between experimental studies and those described as “observa-
tional” (Altman 1991), but for the present purpose this is unhelpful not least because 
of widely varying definitions of “observational”. A more fine-grained categorisation 
is required (Bailar et al. 1986) to take account of, for example, study designs that use 
pre-post testing to measure the effect of the (risk communication) intervention but 
without a control group.

A key principle in creating knowledge is that the research design should be suited 
to the type of research question (Taylor et al. 2015). This can be considered in rela-
tion to the stages in the “Framework for Developing and Evaluating Complex 
Interventions” (2008) issued by the Medical Research Council (MRC) (Medical 
Research Council 2008) in the UK (Craig et al. 2008; Fischoff et al. 2011; Moore 
et al. 2015a, b). This framework poses various questions that need to be addressed 
in the process of creating and developing an intervention to the point of being ready 
for a randomised controlled trial of effectiveness. Such questions include under-
standing the prevalence of the problem (or issue) and factors that correlate with it; 
conceptualising (understanding, modelling) the need and intervention processes; 
designing the elements of the intervention (with engagement of appropriate stake-
holders); estimating the intervention effect size; identifying or creating meaningful 
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outcome measures and effective measurement tools; and considering feasibility and 
cost of implementation. These questions are then positioned in terms of a typical 
stage from conceptualisation through to a trial of the intervention. This chapter uses 
this framework to consider methods suited to various stages of the process of con-
ceptualising through to creating and testing a risk communication intervention.

It is not possible in a brief chapter to provide guidance on how to carry out these 
types of research; there are many text-books for that purpose (Auspurg and Hinz 
2014; Bickman and Rog 2008; Bland 2015; Bors 2018; Brewer 2000; Bryman 
2016; Campbell et al. 2016; Charmaz 2014; Cresswell and Plano 2010; Engel and 
Schutt 2013; Gale et al. 2013; Gee 2005; Glaser and Strauss 1999; McColl et al. 
2001; Ritchie and Lewis 2006; Smith et al. 2009). The focus here is to enable the 
reader to appreciate the main characteristics of the major types of research methods 
used in social sciences; to clarify the distinct purposes for which these social sci-
ence research designs are appropriate; to help the reader to apply these appropri-
ately to medicinal product risk communication research; and to develop an 
understanding of how research quality criteria might be applied properly to these 
designs.

8.2.1  Qualitative Research

Qualitative researchers study phenomena (including behaviours such as communi-
cation) in their natural settings, seeking to make sense of these in terms of the mean-
ings that people attribute to them (Bryman 2016). This is in contrast to quantitative 
research which seeks to use numerical data to describe the world (surveys) or to 
measure the effects of a planned intervention (experimental and quasi-experimental 
studies). Qualitative research studies people and situations regarding their real-life 
experiences in their own words and concepts. It focuses on conceptual understand-
ings of cognitive and social processes, and the social constructs (such as “cope 
with”, “purpose”, “risky”, “safety”, “self-image”, “trust”) through which people 
make sense of events and experiences (such as receipt of risk-communications). 
This “sense- making” is an essential part of the framework that people use to make 
decisions, such as about health and care in the context of risk (Taylor 2017a).

Essentially qualitative research analyses words or observed behaviours, and 
focuses on meanings and understandings. It is not suited to measuring distributions 
across populations or correlations. A common rationale for using qualitative 
research is that there is limited knowledge of the field and that exploratory research 
is required. Qualitative research can identify the language that people use, and 
gather useful data on people’s experiences of change processes, such as in response 
to receiving a risk communication. Qualitative studies are not suited to measuring 
the amount or effects of change. Qualitative research can be used to explore experi-
ences of potential facilitators and barriers to change in response to a risk communi-
cation. Qualitative research is essentially inductive, i.e. it is concerned with creating, 
from data, new conceptualisations or understandings, which may be viewed as cre-
ating a theory. This contrasts with most quantitative research which is essentially 
deductive and concerned with testing the validity or applicability of an existing 
theory or related hypothesis. Qualitative studies may, however, lead to hypotheses 
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which can be tested through deductive, quantitative research in a complementary, 
iterative process (Taylor et al. 2015).

In relation to risk communication about medicines, typical topics that might be 
explored through qualitative research are:

• the ways in which patients, clients and families conceptualise the risks, the risk 
communication process and risk management advice, including aspects such as 
emotion, motivation and trust;

• the ways that professionals conceptualise levels, likelihood or seriousness of 
“risk” and the issues they face in communicating about these to patients and 
clients; and,

• the ways in which numeric, verbal and visual communications are perceived and 
interpreted.

Qualitative data are typically gathered through semi-structured interviews or 
focus groups (see Table 8.1), but may be gathered also through observations, diaries 
or analysis of documents. One skill element in qualitative research where data is 
gathered directly from respondents is to tune-in to the context of the individuals so 
as to develop sufficient trust to elicit honest, in-depth responses. Context here might 
include socio-cultural norms; feelings (including such as fear, stigma or anticipated 
regret) that relate to the illness or the medicines; legal or organisational constraints; 
and abilities such as literacy and numeracy. As with interviews, the degree of speci-
fication of questions or prompts for discussion in focus groups may vary.

Table 8.1 Major data-gathering methods for qualitative research

Data-gathering 
method Key features
Interview An interviewer-guided discussion with an individual so as to elicit the 

interviewee’s experience and understanding of the meaning of the topic being 
studied. Interviews are particularly appropriate if the topic might be 
embarrassing in group discussion, and are normally applied as “semi- 
structured” so as to prompt and facilitate responses without being too 
prescriptive or controlling. At the extreme of being tightly “structured”, 
interviews might be used to gather data for a survey (see below)

Focus group A facilitator-guided discussion with a group of people so as to elicit their 
experience and understanding of the meaning of the topic being studied. They 
are particularly appropriate if the synergy of discussion and sharing ideas is 
appropriate for developing a conceptual understanding of the topic. The degree 
of structuring through the “grand tour questions” may vary, and visual aids and 
other materials may also be used to prompt the discussion

Observation May be used to study behaviours and communications, e.g. in the context of 
workflows, social rituals, information flows and customs. A template may be 
used to assist in ordering the data, but the focus is not on numeric data or 
measurement (see surveys) but on gaining a holistic understanding of the 
multiple facets of the situation or issue, in particular aspects that may be missed 
through pre-determined questions. Observation is common in ethnography, the 
systematic study of people and cultures

B. J. Taylor and S. A. Moorhead



227

Analysis in qualitative studies focuses on the meaning of words that are spoken, 
recorded or written, and the meaning of behaviours that are observed (Campbell 
et al. 2016). Whilst the separation of what the study found from what the researchers’ 
think it means is relatively straightforward in quantitative research, this distinction is 
not so straightforward in qualitative research (Greenhalgh 2014, p. 174). The strength 
of a qualitative design does not come from any attempt to “quantify” the qualitative 
data. Qualitative studies should use a clearly identified method, such as one of those 
in Table  8.2, each of which derives from a different epistemological approach to 
understanding knowledge (Spencer et al. 2003; Starks and Trinidad 2007).

The main quality feature of qualitative studies is external validity, that is, how 
true the data are to the real world, with an emphasis on natural settings (Kuper et al. 
2008). The primary criterion for sampling in qualitative research is therefore that 
respondents should be “information rich” in relation to the topic of study (Taylor 
et al. 2015). Data gathering must relate to respondents’ experience, and elicit some 

Table 8.2 Selected major qualitative research designs

Data-gathering methods Key features
Discourse analysis •  Focus on the way that language is used and the meanings attributed

•  Uses socio-historical context of speakers and dominant social rules
•  Data may be any mode of language, including written, oral and 

signed
•  May be called “documentary analysis” if data is from documents
Further information: (Gee 2005)

Ethnography •  Focus on understanding shared meanings within a community
•  Data gathered through researcher immersion in the culture
• Data gathering is primarily through observation
•  Ethics of immersing into and disengaging from a culture is a focus
Further information: (Brewer 2000)

Framework analysis •  Focus on analysing data by individual cases as well as by themes
•  Data usually from focus groups or semi-structured interviews
•  Tabulation of data demonstrates its source
Further information: (Gale et al. 2013)

Grounded theory •  Focus on generating theory grounded in real world experiences
•  Emphasises constant comparison of new with existing data
•  Data usually from focus groups or semi-structured interviews
•  Emerging findings may be used to inform subsequent data gathering
•  Concept of “saturation” of data as study progresses determines 

sample size
Further information: (Charmaz 2014; Glaser and Strauss 1999)

Interpretative 
phenomenological 
analysis

•  Focus on how a person makes sense of an emotional experience
•  Data usually from focus groups or semi-structured interviews
•  Can be used to refine or “test out” a theory in a new context
•  Twofold process of analysis, considering also the researcher’s 

perspective
Further information: (Smith et al. 2009)

Thematic (or narrative 
or content) analysis

• Focus on how people make sense of their experiences
•  Data usually from focus groups or semi-structured interviews
• Simple basic method underpinning other approaches
Further information: (Ritchie and Lewis 2006)
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element of “the truth” despite factors (such as embarrassment at the illness or at the 
decision made in the face of risks) which might obscure reality. Because of the data-
gathering methods required to obtain this type of data, it is rare in qualitative 
research for the researcher to be regarded as “objective”. Rather, attention must be 
paid to reflection on the researcher’s own background, role, attitudes and behaviour 
(e.g. during data gathering) so as to minimise bias from this source. This reflection 
might be carried out with a research supervisor, or through some group process 
associated with the research project.

Some measure of representativeness in sampling may be employed, but this is a 
secondary consideration in qualitative research as the purpose is not generalisability 
to a population but credibility in creating a theoretical understanding of the topic. 
This conceptualisation or model might then be tested through deductive research for 
the extent of its validity once hypotheses are developed. Such theoretical understand-
ings from qualitative research inform the completion of the section “why the inter-
vention might work” within the background section of a Cochrane Review (see, e.g. 
Akl et al. 2011). Qualitative methods may be used within mixed-method evaluations 
to gather illustrative material about people’s “lived experience” of receiving the 
intervention. The in-depth qualitative analysis outlined here is appropriate to (gener-
alisable) research, but a simpler approach may be taken to qualitative data within 
evaluations using thematic (narrative, content) analysis. Further detail on practical 
aspects of carrying out qualitative studies may be found in Campbell et al. (2016).

Theories, Concepts, Constructs and Models
The distinction between the terms “theory”, “concepts”, “construct” and “model” is 
not entirely clear-cut within the scientific community. A theory or model in social 
sciences is the creation of an abstract, simplified view of some aspect of the social 
world for a useful purpose. Within the social sciences it is perhaps most common to 
use the term “social construct” for a more static representation (e.g. stigma attribut-
able to an illness) and the term “model” for dynamic systems (e.g. an understanding 
of the process of communicating about risks of medicines). The term “theory” 
might be most appropriate for a large-scale understanding with a number of con-
stituent elements, and from which models are derived for particular applications, 
such as the “Theory of Planned Behaviour” to conceptualise an understanding of the 
cognitive processes of the recipient of the risk communication. Einstein’s “Theory 
of Relativity” is an equivalent example in the natural sciences. The terms “concept” 
and “conceptualisation” are usually used more loosely, to describe an understanding 
that is recognised as partial and not yet formulated into a cohesive theory.

By “theory” in the context of risk communication about medicines we mean such 
things as our understanding of the sending or receiving of the risk communication 
messages (Granger et al. 2001); the way that the transfer of knowledge or emotion 
about the risk is understood (Taylor 2006a); conceptualisations of the sender, 
receiver, or method of the risk communication (Moorhead et al. 2013a); or models 
of the way that decisions are made as a result of the risk communication (Taylor 
2017b). Qualitative research enables understanding of the need for, and the charac-
teristics of, communication interventions and processes. Qualitative research can 
contribute to constructing or modifying a model of risk communication that “makes 
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sense” in terms of the real world context, concepts and language of communicators 
and communication recipients as well as their relationships. This modelling has par-
ticular value at the early inductive stage of the research and development process, 
such as when a risk communication intervention is being first designed. It may also 
be useful later in the process when modifying the communication in the light of the 
experience. By comparison, a survey or experiment requires an appropriate under-
standing of the use of language, and concepts that are well developed and robust 
enough for the creation of meaningful measurement scales.

8.2.2  Survey Research

A survey is an investigation of the characteristics of a given population by collecting 
data from a sample of that population, and estimating the population characteristics 
through statistical analysis to detect patterns of relationship between variables 
(Bryman 2016). Surveys are cross-sectional, i.e. they provide a picture at a determined 
point in time. Surveys are suited to measuring the prevalence of characteristics in a 
population (for example, health literacy or computer literacy) and correlations amongst 
these characteristics (for example, the possibility that health literacy correlates with 
age or education). Surveys may identify barriers and facilitators of behavioural change, 
and may be used to measure constructs created through qualitative research. Surveys 
are not well-suited to measuring the effects of a planned intervention.

The data collection tool for a survey is commonly a questionnaire, i.e. a collec-
tion of questions administered to respondents. Questionnaires collect primarily 
quantitative data using closed questions (which may include scaled and multiple 
choice as well as dichotomous questions) but sometimes a few open questions are 
included to provide qualitative data with some simple form of qualitative analysis 
(see Sect. 8.2.1). The questionnaires may be provided in a printed or electronic for-
mat online. They may be completed either through self-completion by the respon-
dents following distribution by the researchers (e.g. via email or post) or through a 
structured interview in person or via telephone. As a research design in social sci-
ence and general epidemiology (Coggon et al. 2003), the term “cross-sectional sur-
vey” may be used also to include studies gathering data from a database (such as a 
patient and client database) relating to a point in time where the researcher com-
pletes the “questionnaire” on each person or event. Cohort studies, sometimes called 
“longitudinal surveys”, studying data relating to more than one point in time in 
order to compare data at the time points are beyond the scope of this brief chapter, 
as are case-control and interrupted time series designs.

Regardless of method of administration, survey data are collected through use of 
standardised procedures, so that the same data are gathered on every event or 
responding participant. With the normal methods of administering a survey, ques-
tionnaire respondents have the opportunity to respond in a way and manner appro-
priate for them. The questionnaire used to gather the data needs to have a carefully 
constructed, structured format (Mayall and Banerjee 2014; Butcher et  al. 2014). 
Depending on what is being analysed, the participants being surveyed may be rep-
resenting themselves, or a group or organisation to which they belong.
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The sampling process is an important element in the quality of surveys, so as to 
ensure representativeness and generalisability to the population of interest. “The 
sample survey has become a staple in the quiver of research design tools capable of 
enhancing our understanding of physical and social life” (Taylor and Zeller 2007, 
p. 33). There is a range of approaches to sampling for surveys, from convenience 
sampling at the least rigorous end of the spectrum to fully powered calculations for 
percentage effects for defined outcomes. The interested reader is referred to Bryman 
(2016) for further information on detail of sampling approaches.

The reliability of survey data depends on factors such as the following:

• clarity of definition of the population to which the survey is to be generalised;
• robustness of sampling method (ideally randomised) from the sampling frame;
• encouragement in wording so that respondents give accurate, honest answers;
• any data errors or bias due to missing responses to individual questions;
• the possibility of data error if response options are interpreted differently; and,
• limitations in self-perception, recall and those inherent in self-report studies 

generally.

There may be selection bias in that the respondents who choose to respond to a 
survey question may be different from those who chose not to respond. Data on non- 
respondents, if available, can be used to identify if responders and non-responders 
differ systematically in characteristics other than their choice over responding thus 
giving an indication of whether this is a source of error. In general, researchers 
assume that people with strongly-held views (in one direction or the other) are more 
likely to respond to surveys.

Some of the key benefits of surveys are:

• large-scale accessibility to individuals;
• opportunity for comparative studies across countries or regions;
• relatively easy administration;
• breadth of data types, e.g. attitudes, attributes, behaviour, beliefs, facts, opinions, 

values;
• convenience and anonymity for respondents;
• highly representative (if sampling and responding do not lead to selection bias);
• possibility to exclude observer subjectivity compared to qualitative studies;
• possibility of rapid data analysis and integration;
• testing for statistical significance and,
• cost effectiveness (cheap to administer).

In summary, surveys enable quick data collection from a large number of individu-
als from various population groups in a standardised format to enable generalisations.

Some of the key limitations of surveys are:

• inflexible in design compared to qualitative research;
• cannot collect additional data, only on the stated questions;
• cannot provide prompting for further information, especially with self- completion 

surveys;
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• respondent concerns about presenting themselves in an unfavourable manner;
• may not be ideal for controversial issues if respondents are concerned about 

confidentiality;
• the possibility of inappropriate or misleading questions, or misinterpretation;
• they provide self-report data, and thus there may be over- or under- reporting and,
• excluding respondents whose literacy is limited or whose facility with the lan-

guage of the questions is restricted.

The closed questions required for quantitative analysis in surveys (such as “yes-
 no” questions or scales) by their essence create lower external validity than qualita-
tive research as the conceptualisation into categories is defined by the researcher, 
not the respondent.

Within social science research a survey is a common design, with a variety of 
purposes and methods of use. Within the area of risk communication in medicines, 
surveys can provide evidence on knowledge, attitude and behaviours of patients, 
regulators, service managers, health and social care professionals and sub-sections 
of these. The research topics may include their risk perceptions, interests, informa-
tion sources, their media preferences, concerns and trust levels. This evidence can 
inform the preparation of communication interventions and the optimisation of risk 
management overall.

Surveys may be used within evaluations, such as to gather data across a repre-
sentative sample of recipients of the intervention (European Medicines Agency 
(2017b), Appendix 1). A survey is essentially about measuring prevalence and cor-
relation, but in its application to risk communication about medicines it might on 
occasion be viewed as a “proxy outcome” or “process measure” (Sobel 2016). For 
example the “reach” of communication material might be measured in terms of the 
prevalence of awareness of the message amongst the target recipient group, 
although studying attitudinal change would be stronger with a (quasi-)experimen-
tal design. A survey might demonstrate whether understanding of the message cor-
relates with intention to act, although experimental and quasi-experimental designs 
(see Sect. 8.2.3) are more rigorous for measuring actual behavioural change than 
surveys if feasible. All research projects embody some consideration of efficiency 
or value-for-money (Taylor and Zeller 2007), and a survey may be sufficient for 
some purposes, making reasonable assumptions. Further detail on practical aspects 
of carrying out survey research may be found in Campbell et al. (2016), and further 
information on statistical analysis in Bors (2018).

8.2.3  Experimental and Quasi-Experimental Research

Experimental and quasi-experimental designs are quantitative, and are suited to pro-
viding insight into cause-and-effect and measuring the effect of a planned interven-
tion, such as a risk communication intervention. Experimental and quasi- experimental 
studies are not suited to studying the “world as it is”, but focus on limiting confound-
ing (“real world”) factors in order to avoid bias and better measure the effect of a 
planned intervention. Under this heading of experimental and quasi- experimental 
research we include not only trials of effectiveness of a planned risk communication 
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intervention but also varieties of other experimental studies of the effects of particular 
elements of risk communication on respondents. These latter would include, for 
example, experimental studies on the use of particular words expressing likelihood 
(of harm) or verbal versus numeric presentations of data. This type of experimental 
studies may be within a (psychological) “laboratory” setting (for example, with stu-
dents or members of the general public) or with professionals, patients and clients. 
For an experimental study, there is a comparison with an alternative situation such as 
non-receipt of the intervention or an alternative presentation format. In strict defini-
tions of experimental research, the allocation of participants to receiving or not receiv-
ing the intervention must be within the control of the researcher. Naturally occurring 
situations, such as where one geographical region receives a particular risk communi-
cation and another does not, are generally called “natural experiments”. For medicine 
risk communication these are less common, as once a product has been authorised for 
use in a jurisdiction, it may be required that all patients and health and social care 
professionals must receive the same information in the same format for equality. 
Comparisons between jurisdictions is an alternative natural experiment, although 
account needs to be taken of cultural differences. Studies of the effectiveness of an 
intervention may use pre- and post-intervention measures but without a control group 
(also occasionally called “before-and-after cross-sectional study”: Goedecke et  al. 
(2018), although the term “cross-sectional” in this context may be misleading). Pre-
post studies are included here as “quasi- experimental” studies for simplicity of 
description as they have the same purpose as an experimental study, i.e. to measure 
effectiveness of a planned intervention, albeit with a weaker design for this purpose.

In the present context, typical questions that might be addressed through experi-
mental or quasi- experimental research are measures of the effect on the knowledge, 
attitudes, perceptions, beliefs, emotions and behaviour of health and social care pro-
fessionals, patients, clients or families caused by a planned and defined risk com-
munication intervention about medicines (Gumucio 2011; Heins 1976). Experimental 
and quasi-experimental research focuses on measuring change and ascribing causal-
ity. These designs are not suited to understanding meanings (for which qualitative 
research is appropriate) nor for measuring prevalence or correlations within a popu-
lation (such as identifying misunderstandings or misconceptions, and attributes that 
correlate with these) for which a survey design is appropriate.

Experimental and quasi-experimental studies measure whether a statistically sig-
nificant difference exists between populations experiencing two or more different 
situations or conditions, such as before and after the intervention or in response to 
different risk communication elements. Scales to measure differences are created 
based on an appropriate theoretical framework, such as cognitive attributes (e.g. 
self-esteem), emotional state (e.g. anxiety), motivation (e.g. self-efficacy) or per-
sonality characteristics (e.g. trust, impulsivity). Many such constructs are relevant 
to the sending and receiving of risk communications. Detailed development work is 
required to create precise measures (Presser 2004). For reasons of efficiency and to 
enable comparison between study findings, studies may use existing scales. 
Validated tools are those that have had their properties of validity and reliability 
tested, and are thus particularly rigorous for their intended purpose. Whilst qualita-
tive data may usefully be gathered during a trial of effectiveness as additional data, 
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the purpose of the qualitative data would be to gather information about the experi-
ence of receiving the intervention or the experience of participating in the study, not 
to measure the effect of the intervention. The focus of experimental and quasi- 
experimental research is on internal validity, that is the extent to which the effect 
measured is attributable to the planned intervention. External validity, i.e. the extent 
to which the study results can be generalised to the “real world”, is sacrificed by 
eliminating confounding factors so as to give greater confidence in attributing cause, 
and greater precision in measuring effects.

Where an intervention (such as a planned risk communication intervention) is 
being “done to” people in the framework of experimental or quasi-experimental 
research, there are stronger ethical issues to consider than when one is simply gath-
ering data “from” or “about” people. The ethical principles developed for trials of 
complex health and social care interventions (Berry et al. 2002; Moore et al. 2015a; 
Greenhalgh 2014) should be considered in the context of a risk communication. For 
example, the development phase should include optimising the various components 
of the risk communication before a trial of the complete risk communication inter-
vention. For general guidance on quality standards for studies of effectiveness of 
psychosocial interventions (such as risk communication), the Cochrane 
Collaboration Handbook (Higgins and Green 2011) is a good source. Further detail 
on practical aspects of carrying out experimental and quasi- experimental studies 
may be found in Engel and Schutt (2013) and further information on statistical 
analysis in Bland (2015) and Bors (2018).

8.2.4  Mixed-Methods Research

Mixed-methods research is a term that is employed usually to describe research that 
combines both quantitative and qualitative components (Bryman 2016). However 
the term may be used also to describe a study that combines different quantitative 
research methods or that combines different qualitative research approaches. Mixed-
methods research may provide the in-depth and contextualised data of qualitative 
research coupled with the predictive power of quantitative research.

Mixed methods methodology takes advantage of using multiple ways to explore 
a research problem in a complementary way, and can overcome weaknesses inher-
ent in a single study method. Mixed methods can be used to explore, explain and 
interpret a phenomenon, develop a theoretical perspective, or address a question at 
different levels. A mixed method study can be used to develop and test a new tool. 
They can therefore be useful when unexpected results arise from a prior study, and 
can position research in a transformative framework.

Mixed-methods research may be primarily qualitative or quantitative, and may 
use varied data collection techniques such as questionnaires, interviews or focus 
groups. It may involve continuing interpretation that can influence later stages in the 
research process (Cresswell and Plano 2010). A mixed methods approach may pro-
vide the opportunity for both depth (via a qualitative element) and breath (via a 
quantitative element). Limitations are that mixed-methods studies may be time con-
suming; designs may generate un-equal evidence; and they may pose challenges in 
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deciding when to proceed in sequential designs. Common sequences are to use a 
qualitative study to provide the constructs, language and scale anchors for a subse-
quent quantitative study, or else to use a qualitative study after a quantitative study 
to explore meanings in the quantitative results or to make sense of outliers.

Within the domain of risk communication in medicines, mixed methods 
approaches can be useful to link theory with practice, for example providing a 
direct, normative link between paradigms, methods and types of data. Mixed meth-
ods are commonly used within evaluations to provide the richness of both qualita-
tive and quantitative data: the quantitative data providing measures of key variables 
and the qualitative data “bringing alive” what may otherwise appear as dry statisti-
cal data. The challenge of mixed methods is in achieving rigour in the component 
methodological parts (to which the relevant criteria should be applied) without the 
whole project becoming unduly expensive and time consuming. The beauty of 
mixed methods is giving the reader “the statistics and the story”, which is a bal-
anced approach to convey study results. Further detail on practical aspects of carry-
ing out mixed-method studies may be found in Cresswell and Plano (2010).

8.3  Utility of Applied Methods for Researching Medicinal 
Product Risk Communication

There are many challenges in defining criteria for designing and appraising research 
quality, and there are diverse opinions as to the optimal approach (Taylor et  al. 
2007). Notably the suite of tools in the (Critical Appraisal Skills Programme (CASP) 
1998), which is well-known in the UK, contains no tool for surveys. The Bradford 
Hill criteria (Hill 1965) as applied in epidemiology (see Chap. 14) are useful to 
appraise diverse aspects of quality in studies of causality where experimental and 
quasi-experimental studies are not possible. For our purposes, any study with 
repeated measures that falls within the scope of this chapter (i.e. excluding cohort 
studies and interrupted time series) is being treated as quasi-experimental, and we 
apply to these designs widely accepted quality criteria for appraising studies of 
effectiveness.

Some people argue that certain criteria used to appraise quantitative research 
might be used for qualitative research, but that additional criteria are required also 
(Elliot et al. 1999). Some schemas to appraise qualitative research have been devel-
oped independently of any consideration of their relevance to quantitative research 
(Spencer et al. 2003; Santiago-Delefosse et al. 2016). Others propose that the same 
broad criteria may be used for quantitative and qualitative research, but that these 
must be applied appropriately. This last is the approach adopted here: using the same 
broad headings but applying them appropriately to each major type of research 
design. The tools in Taylor et al. (2015) are used to provide a framework of criteria 
for study design and appraisal for all study types (see summary in Table 8.3). These 
tools take account of the STROBE checklists for Strengthening the Reporting of 
Observational Studies in Epidemiology for quantitative research (von Elm et  al. 
2008) and encapsulate issues identified by Pluye et al. (2009) in appraising studies of 
diverse designs, including qualitative. These ten appraisal points (see box) can be 
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used when designing or reviewing research using these social sciences research 
methods for planning or evaluating risk communication interventions for medicines. 
It is recognised that appraisal scoring systems have limited use (Taylor et al. 2007, 
2015). The criteria illustrated here assist in judging the extent to which the underlying 
research standards have been fulfilled rather than for a scoring system.

The basic principles underpinning each of these criteria are the same across 
study designs. However the operationalisation of these to a particular design needs 

Table 8.3 General quality criteria for research design and appraisal (Taylor et al. 2015, adapted)

Major criteria for study design 
and appraisal Sub-items
1.  Is the rationale for the study 

adequately described?
•  Does the study have a clearly formulated question, aims and 

objectives?
•  Was the question developed from a review of existing 

research and theory?
2.  Is the study design 

appropriate?
•  Is the design appropriate to the type of study question (for 

example, studying prevalence, correlation, effectiveness, real 
world experiences or theory-building)?

• Is the design justified in relation to alternative study designs?
3.  Are ethical issues 

adequately addressed?
• Was research ethics approval sought and obtained?
•  Has consultation with service users and practitioners been 

discussed?
•  Are informed consent and confidentiality discussed 

satisfactorily?
• Are sponsorship and conflicts of interest considered?

4.  Is the sampling strategy 
clearly defined and justified

•  Have the characteristics of the sample been clearly 
described?

• Is the sample suitable for the purpose?
5.  Is the method for data 

collection appropriate?
•  Is there an explicit and valid rationale for chosen method of 

administration?
•  Was the development or selection of the data collection tool 

appropriate?
• Was the data collection tool piloted and lessons learnt noted?

6.  Are the methods used for 
analysing data appropriate?

•  Was the approach to data analysis clearly described and 
justified?

7.  Are the research findings 
adequately presented?

•  Are the findings presented in a manner that is clear and 
understandable?

• Do the findings summarise fairly all the data gathered?
•  Is there discussion of any null, negative or contradictory 

outcomes?
8.  Are the research findings 

credible?
• Do the findings address the research question?
• Are limitations of the study discussed?
•  Are non-respondents, missing data or refusal to participate 

discussed?
9.  Are the discussion and 

conclusions justified and 
appropriate?

• Are the findings discussed in the light of existing literature?
• Are conclusions justified by the findings?
• Have alternative explanations been explored and discounted?

10.  To what extent are the 
findings of the study 
transferable to other 
settings?

•  How different are the context and participants from your 
own setting?

•  How applicable are the findings to practice, policy or 
theoretical knowledge?
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attention to use of terminology. The term “validity” may refer to internal validity, 
i.e. how well a study measures or explores what it intends to explore. In experimen-
tal research (see Sect. 8.2.3) this is a key focus, and is used to refer to minimising 
confounding factors in the interests of demonstrating whether the planned interven-
tion or experimental condition has a measurable effect. The term “validity” may be 
used also to refer to external validity, meaning how well the study corresponds to 
the reality of the real world. This is a key consideration in qualitative research (see 
Sect. 8.2.1) and surveys (see Sect. 8.2.2), but not in experimental studies which seek 
to eliminate external “real world” confounders in order to demonstrate internal 
validity. The generic term “credibility” is used here less precisely to refer to how 
believable the results of the study are. In relation to study designs common in phar-
macoepidemiology and pharmacovigilance, this issue is addressed in the guide 
issued by the European Network of Centres for Pharmacoepidemiology and 
Pharmacovigilance (ENCePP) (2018) and Chap. 14. Across types of research, the 
term “credibility” includes issues such as how well the study addresses the research 
question; how well limitations are recognised and addressed; and whether data are 
available for inspection beyond the primary researchers. In qualitative research the 
concept of credibility includes also the richness of the information gathered, the 
perceived honesty of respondent data and whether the social constructs or models 
(see elsewhere for discussion of these) are plausible and coherent. In quantitative 
research the term “credibility” includes also the validity of measures used. In exper-
imental studies, the term may include in addition the effectiveness of measures to 
eliminate confounding.

In this section the general criteria outlined above (see Table 8.3) for design and 
appraisal are applied in turn to qualitative, survey, (quasi-)experimental, and (more 
briefly) mixed-methods research. The general criteria are applied to the particular 
design with examples from the retrieved studies.

8.3.1  Qualitative Research

The general criteria for design and appraisal of research outlined in Table 8.2 are 
applied in this section to qualitative research using a structure adapted from Taylor 
et  al. (2015). The criteria are illustrated with reference to the qualitative studies 
retrieved together with one mixed-methods study that had substantial enough quali-
tative part to merit consideration here.

 1. Is the rationale for the study adequately described?
Qualitative research is often appropriate where there is limited knowl-

edge, but qualitative research may be framed or discussed in the context of 
existing research or theory. As a good example, Andreas et al. (2010, p. 1156) 
give context to their study along the lines of: “By viewing risk communica-
tion as a process of creating understanding, we can move beyond seeing 
information and choice merely as endpoints and begin to consider what other 
functions risk narratives might serve for patients…. Patients” narratives often 
serve as sense- making devices that organize ambiguous risk information and 
experiences’.
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 2. Is the study design appropriate?
Qualitative research may seek to create a theoretical conceptualisation start-

ing from a tabula rasa, or it may be positioned in relation to a theory that 
already exists in order to extend it or to test out its relevance in a new context. 
These aspects will influence the choice of approach (see Table 8.2). Amongst 
the studies reviewed, Newman et al. (2009) used elements of grounded theory, 
and one study (Omedo et al. 2014) used the newly-developing framework anal-
ysis. In general, however, the use of robust qualitative designs is an area for 
development on this topic.

 3. Are ethical issues adequately addressed?
Issues of informed consent and confidentiality may be particularly an issue 

in qualitative research when exploring sensitive subjects, such as aspects of a 
person’s health (Mooney-Somers and Olsen 2017). As an example, consider the 
issues of stigma and confidentiality in the study by Newman et al. (2009) which 
used focus groups in a study of HIV vaccine communication with people who 
were at high risk of this illness. Trusted interaction between researcher and 
respondent is required to explore topics in depth. Reflexivity on the part of the 
researcher is required to aid the reader in understanding the perspective of the 
researcher and possible associated bias. By “reflexivity” in the context of social 
research we mean the ability of the researcher to recognise the social forces that 
may influence their own perceptions and behaviours, such as in data gathering. 
On the topic of risk communication about medicines, important issues may be 
awareness of embarrassment regarding the illness or treatment and the respon-
sibilities of health and social care professionals in their organisational context.

 4. Is the sampling strategy clearly defined and justified?
Data should be gathered from people who are “information-rich”, that is 

who have experience of risk communication about medicines, whether as a 
patient, professional or in a management or regulatory role. Representativeness 
of the sample is a secondary consideration, but the researcher may seek people 
with diverse experiences of the topic, for example a range of ages of recipients 
of some risk communication, in order to build a more robust model. The impor-
tant issue is that people are speaking from and about their own lived experience. 
Similarly the numbers who decline to participate is not such an issue in qualita-
tive research as in a survey, as the purpose is distinctly different. Describing 
(“situating”) the sample in terms of relevant characteristics is important so that 
the reader can relate the study to his or her own context.

In terms of sample size, data saturation is now a well-established concept, 
and relates to the fact that as increasing qualitative data are gathered and anal-
ysed, the number of new themes reduces. Eventually no further major themes 
arise, given the breadth of the topic and the respondent type, and this is known 
as “saturation” (see Fig. 8.1, Morse 2015; Taylor and Donnelly 2006a). A more 

“A total of 11 focus groups were conducted with 76 participants (…). The focus group discussions were conducted 
until the data reached a point of theoretical saturation (…). Theoretical saturation of data was assessed at the 
conclusion of each focus group. Theoretical saturation was determined when the final focus group (from each of 
the respective PC and NPC groups) did not generate any further novel discussion points (…).” 

Fig. 8.1 An example of reporting data saturation (from Ilic et al. 2012, p. 499, citations omitted)
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refined determination of sample size in qualitative research is developing, 
which uses the concept of information power (Fugard and Potts 2015), embody-
ing concepts such as expected population theme prevalence; number of desired 
instances of the theme; specificity of sample; quality of dialogue; and power of 
the study (Malterud 2001; Malterud et al. 2015).

 5. Is the method for data collection appropriate?
The data-gathering method should enable participants to communicate 

openly about their experiences. Skill is required to develop trust as well as to 
avoid leading questions. There should be an aide-mémoire on how to conduct 
the interviews or focus groups consistently, and this should be piloted. What 
has been learned from piloting and how this informed the data gathering should 
be noted in the paper. One criterion for using focus groups rather than individ-
ual interviews is that the group interaction may add to the richness of data, but 
that the topic is not too sensitive for honest discussion in this type of group. 
Diaries may be used to strengthen data reliability. Where more than one inter-
viewer or focus group facilitator is used, attention should be paid to consistency 
(Blomgren et al. 2006).

 6. Are the methods used for analysing data appropriate?
Ilic et al. (2012) is a good example of clarity in method of data analysis, giv-

ing an effective description of their use of thematic analysis, coding and cate-
gorisation of focus group transcripts, thereby making the analysis process 
explicit and challengeable. Constant comparison of new data with existing data 
is a  practical and sound method of analysis (Charmaz 2014). Theory may be 
used explicitly in data analysis, to assist in developing a new or refined concep-
tualisation. More novel approaches involve people similar to the research par-
ticipants to assist in analysis (INVOLVE 2012, 2013; Stevenson and Taylor 
2019; see also Chap. 16). An example of deriving theory from qualitative analy-
sis is shown in Fig. 8.2.

 7. Are the research findings adequately presented?
Relevant characteristics of respondents should be reported in relation to 

each quotation used so that the reader can better understand the context of the 
comment. This also enables the reader to see the range of respondents quoted 
across the whole paper, and thus appraise the breadth of support for the conclu-
sions drawn. As an example, Langlois-Klassen et al. (2008) helpfully quote a 
wide range of participants identified by age, gender and treatment. Demonstrating 

“Patients in focus groups appraised alternative information leaflets for medicines. The study draws out the 
following social construct to understand differing conceptualisations.
1.  “Glass half-empty consumers”consider themselves as likely to experience the adverse effects mentioned in 
the leaflet; they perceived individual risk as higher than communicated risk.
2. “Glass half-full consumers”are generally confident that they will not experience the adverse effect(s) and 
perceive a favourable risk-benefit balance for themselves.
3. “Middle-of-the-road consumers”cannot ascertain their own likelihood of the adverse effect(s) from reading 
the information, but focus on individual risk rather than statistical risk and are inclined to trust in the prescribing 
doctor.”

Fig. 8.2 An example of deriving theoretical constructs from qualitative analysis (from Tong et al. 
2015)
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the connection between the findings and the theoretical framework can present 
challenges. A good example is the study by Andreas et al. (2010), which help-
fully explores one key theoretical concept for each of their research questions 
(such as burdens, responsibilities, adverse events, benefits of treatment), the 
findings being well-evidenced with respondent quotations.

 8. Are the research findings credible?
The main concept underpinning credibility in qualitative research is external 

validity, which depends on the richness of the information gathered, the per-
ceived honesty of respondent data and whether the social constructs or models 
(see Sect. 8.2.1) are plausible and coherent with existing knowledge. Practical 
steps to enhance rigour include dual coding of data, sometimes by two research-
ers with a useful difference in perspective. In practice this leads to the creation 
of a refined document (“operational definitions of codes”) by the end of the 
study listing the codes used, together with definitions of the scope of each and 
indications of how interface topics are coded. Another practical step to achieve 
rigour is to present findings to respondents or to people with expertise on the 
topic for comments on plausibility and coherence. These are known as “respon-
dent validation” and “expert validation”, respectively (Campbell et al. 2016). 
Use of these approaches to rigour in qualitative research is an area for develop-
ment in this topic.

 9. Are the discussion and conclusions justified and appropriate?
Whilst there may (and perhaps, should) be development of a theoretical con-

ceptualisation from the data in qualitative research, there is a line to be drawn 
to avoid over-extending the findings. In the best qualitative research one would 
expect a theoretical model to be derived from the qualitative data, and then the 
wider possible implications of the model discussed. As an example, Newman 
et al. (2009) presented to participants four mental models of how HIV vaccines 
work, and used findings from the study to develop a useful model.

 10. To what extent are the findings of the study transferable to other settings?
The concept of transferability in qualitative research relates primarily to 

theoretical generalisability, i.e. whether a conceptualisation or model is derived 
which has wider usefulness beyond the participants involved. This is different 
from the representational and inferential generalisability common in quantita-
tive research (Ritchie and Lewis 2006). In the context of risk communication 
about medicines, the issue is the transferability of the model of risk communi-
cation across domains such as illness types, medicine types, cultures and legal 
jurisdictions. Despite the generic search terminology used for our review, 
retrieved studies typically confined their interest to a particular medicine, ill-
ness or setting, with limited exploration of the transferability of findings.

8.3.2  Survey Research

The general criteria for design and appraisal of research outlined in Table 8.3 are 
applied in this section to survey research using a structure adapted from Taylor et al. 
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(2015). The criteria are illustrated with reference to the surveys retrieved on risk 
communication about medicines.

 1. Is the rationale for the study adequately described?
The rationale for a survey might relate to measuring a construct developed 

through qualitative research or measuring the prevalence of some variable and its 
correlates derived from theory. As an example, Berry et  al. (2002) set out to 
assess the general public’s interpretation of the verbal descriptors for side effect 
frequency recommended for use in medicine information leaflets by a European 
Union guideline. They also examined the extent to which differences in interpre-
tation affect people’s perception of risk and their judgements of intention to com-
ply with the prescribed treatment. Another example is the study by Gaissmaier 
et al. (2014), which conceptualised the information as being “complete”, “trans-
parent”, “interpretable” or “persuasive” as a framework for the study.

 2. Is the study design appropriate?
It is important to be clear that a survey is an effective design for questions 

about prevalence or correlation of attributes, but not cause-and-effect of a 
planned intervention. An example of a survey measuring prevalence is illus-
trated in Fig.  8.3 and correlation Fig.  8.4. Other interesting and appropriate 
examples are the study by Davis (2007), which studied the prevalence of prefer-
ences for detailed risk information in media communications (see also 
Chap. 10), and the study by Brewer et al. (2009), where the correlation between 
estimates of recurrence risk and health literacy was measured.

An example of measuring correlation in a survey (from Sanchez-Menegay 
and Stadler 1994) “Patients” expectations are fulfilled when they are expressed 
to physicians. There was no agreement between global or individual patient 
expectation and physician response (kappa ≤ 0.3). The physicians prescribed 
more medications than expected, and almost never discussed prevention or 

“87% of the 1600 parents of young children (<6 years) in the sample regarded immunisation as extremely 
important. 173 (0.11%) respondents reported that they would not want any future child to have immunisation for 
varicella, with lower numbers opting out of other specific vaccines. Respondents indicated their perceptions of 
the severity of specific vaccine-preventable diseases, and their perception of the likelihood of infection. 84% 
indicated doctors as their main source of information about immunisation, with 18% indicating newspapers or 
magazines, and 12% books or journals, with lower numbers for other identified sources.”

Fig. 8.3 An example of measuring prevalence in a survey (from Gellin et al. 2000)

Fig. 8.4 An example of measuring correlation in a survey (from Sanchez-Menegay and Stadler 
1994)

“Patients’ expectations are fulfilled when they are expressed to physicians.  There was no agreement between
global or individual patient expectation and physician response (kappa ≤ 0.3). The physicians prescribed more
medications than expected, and almost never discussed prevention or prognosis. The characteristics of care
were not different between the physicians who knew and those who did not know patient expectations.”
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prognosis. The characteristics of care were not different between the physicians 
who knew and those who did not know patient expectations.”

 3. Are ethical issues adequately addressed?
Surveys are considered generally to be relatively low risk in ethical terms. 

The key ethical issues in surveys relate mainly to recruitment, consent, confi-
dentiality and anonymity. Regarding recruitment and consent, people 
approached can readily decline to participate. Regarding confidentiality and 
anonymity similar considerations apply whether secondary data is used or 
whether data is gathered for the particular study.

 4. Is the sampling strategy clearly defined and justified?
The sampling in a survey needs to ensure that the respondents sampled pro-

vide data justifying conclusions generalisable to the target population from 
which the sample is drawn. The range of respondents in reviewed studies 
included adults (Gellin et al. 2000); women (Keller and Siegrist 2009); con-
secutive ambulatory patients (Sanchez-Menegay and Stadler 1994) and physi-
cians (obstetricians and gynaecologists) (Gaissmaier et al. 2014). Researchers 
should make it clear how they came to invite a potential respondent. Sampling 
may vary from weak convenience sampling to calculations for sample size per-
formed using G∗Power software. Sample size required for significance is deter-
mined by effect size, measurement tool and the selected statistical significance 
criterion. Research methods literature suggests that at least 30 respondents as 
an absolute minimum are required for surveys to conduct statistical analysis 
(Bryman 2016). Most of the surveys reviewed had a reasonable sample size 
between 100 and 400. It is good practice to report the response rate of surveys, 
i.e. the percentage of those who were invited to complete the survey who actu-
ally complete and submit. Response rates in retrieved studies varied from 22% 
(Davis 2007; Kalet et al. 1994) to 72% (Gaissmaier et al. 2014). Response rates 
of 30–40% are typical for surveys of busy professionals (Taylor et al. 2018). 
The best practice guideline for surveys, especially e-surveys, is the CHERRIES 
statement which gives guidelines for sample selection and representative sam-
pling (Eysenbach 2004).

 5. Is the method for data collection appropriate?
It is important that the mode of administration is suited to the respon-

dents. An increasingly wide range of questionnaire administration methods 
is possible, with email and online surveys now complementing the time-
honoured paper and telephone methods. Where more than one person gath-
ers the data, attention to possible interviewer variability is required 
(Blomgren et al. 2006). Where cross- sectional data is gathered from existing 
databases, the question template is completed by the researcher. Validated 
scales promote reliability as well as validity of measures. This is a key area 
for development as there was little use of these in the reviewed studies. It is 
important that customised questionnaires are piloted to ensure that they are 
fit for purpose. The piloting—and the learning from it—should be reported, 
even if briefly.
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 6. Are the methods used for analysing data appropriate?
In surveys, data are usually summarised (i.e. the number and percentages for 

each response option [variable] from each question) and then analysed using a 
statistical software package such as Excel, R, SAS, SPSS or Stata. These statis-
tical packages calculate frequencies (e.g. number and percentages), descrip-
tives (e.g. mean and standard deviation) and inferential statistics (significant 
differences using t-tests, ANOVA and relationships using correlations). A good 
study should comment on the possible impact of non- respondents and missing 
data on the validity of the statistical results.

 7. Are the research findings adequately presented?
A good study presentation is written bearing in mind the main readership, 

and with a sequence of findings that reads easily for them (Campbell et  al. 
2016). All tables and figures presenting survey data should be clear and stand-
alone, and should support (not duplicate) material in the main text. Tables, 
graphs and bar-charts are generally regarded as clearer than pie charts. The best 
practice guideline for reporting results of surveys, especially e-surveys, is the 
Checklist for Reporting Results of Internet E-Surveys (CHERRIES Statement) 
(Eysenbach 2004).

 8. Are the research findings credible?
The key issue with credibility in surveys is validity and reliability of the 

data. Among the studies reviewed, validity and reliability were often limited 
due to lack of use of validated measurement tools and limited piloting of 
 questionnaires. In communication research, it is common that a survey tool is 
developed for each research question. However, this means that due to lack of 
validated tools, limited comparison can be made between research projects. In 
some studies due to the low sample size and response rate, the generalisability 
of the results needs to be interpreted carefully in order not to overestimate the 
meaning. There was little use of powered sample size, limiting the credibility of 
results.

 9. Are the discussion and conclusions justified and appropriate?
Surveys can provide valid discussions and conclusions that can contribute to 

informing practice and policy guidelines. Amongst retrieved studies there were 
conclusions regarding: policy recommendations (Davis 2007); guidelines for 
industry (Leong et al. 2015) and enhancing patient care (Fry et al. 2007). Most 
studies reported limitations and recommendations for further research. A chal-
lenge for studies in this field is to put their research in a theoretical context and 
thereby link their results to the wider task of creating generalisable knowledge.

 10. To what extent are the findings of the study transferable to other settings?
Transferability (external validity) is stronger in surveys that include vali-

dated tools, which provide opportunities for comparison. It is important for 
surveys to be transferable and generalisable so the results can contribute to 
impact on enhancing risk communication in medicines among professionals, 
patients, regulators and industry. All of the reviewed surveys had potential for 
transferability in terms of practice and policy, but reporting of this could be 
clearer.
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8.3.3  Experimental and Quasi-Experimental Research

The general criteria for design and appraisal of research outlined in Table 8.2 are applied 
in this section to experimental and quasi-experimental research intended to measure the 
effect of a planned medicine risk communication intervention using a structure adapted 
from Taylor et al. (2015). The criteria are illustrated with reference to the experimental 
and quasi-experimental studies retrieved on risk communication about medicines. This 
category includes both trials of the effectiveness of a planned, well-developed risk com-
munication intervention about medicines, and (quasi-)experimental studies that might 
be viewed primarily as developing or optimising elements of risk communication, per-
haps through (human) “laboratory” experiments. The gold standard for trials might be 
regarded as the level of rigour required to be included in a Cochrane Review. An exam-
ple of an experimental study that is not a trial is shown in Figure 8.5.

An example of an experimental study that is not a trial (from Berry et al. 2002). 
Participants were presented with hypothetical but realistic vignettes about a visit to 
their general practitioner and being prescribed medication, participants being allo-
cated at random to one of four experimental conditions. There were two between-
subject factors (adverse reaction severity) and type of risk expression (percentage vs 
number out of 10,000), and one within-subject factor (frequency categories).”

 1. Is the rationale for the study adequately described?
The main focus for quality in experimental and quasi-experimental studies is 

on internal validity, that is, how well confounding factors are eliminated so that we 
can be confident (within a stated margin of error) that the observed effect is attrib-
utable to the risk communication intervention (or manipulation of a risk commu-
nication element). The feasibility, cost and operation of the planned intervention 
in the real world (external validity) are a secondary consideration in this type of 
study. The framework for developing interventions cited earlier (Medical Research 
Council 2008) provides a useful conceptualisation of key component parts 
required to justify the readiness of the state of knowledge on a topic to undertake 
an experimental study of effectiveness. Among reviewed papers, Han at al. (2014) 
articulated the study’s question, aims and objectives reasonably clearly.

 2. Is the study design appropriate?
Study designs used in the retrieved studies included varieties of randomised 

trials; natural experiments; pre-post testing and various experimental and quasi- 
experimental manipulations. Explaining clearly the design of the study is particu-
larly important for studies of effectiveness due to the complexity of possible 

Fig. 8.5 An example of an experimental study that is not a trial (from Berry et al. 2002)

“Participants were presented with hypothetical but realistic vignettes about a visit to their general practitioner 
and being prescribed medication, participants being allocated at random to one of four experimental conditions. 
There were two between-subject factors (adverse reaction severity) and type of risk expression (percentage vs
number out of 10,000), and one within-subject factor (frequency categories).”
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designs and research issues. A full randomised controlled trial is often difficult in 
the field of communications because of the possibility of “contamination”, i.e. 
where the difference in communication intervention between the groups to be 
compared cannot be fully controlled. For example in the case of doctor–patient 
communications, doctors in the control group might have informal contact with 
those in the experimental group and learn from them despite not receiving the 
intervention. Cluster-randomisation, with randomisation of groups (such as 
teams or medical practices) rather than individuals, is an obvious alternative to 
minimise this, although the power of the study will be reduced for a given num-
ber of participants. Measures to avoid contamination between trial groups should 
be indicated in a good study. Intervention fidelity, i.e. the extent to which those in 
the experimental group accurately received the risk communication under study 
(Taylor 2012b), is a key issue when an intervention becomes more complex. An 
example of a complex intervention studied in a trial is illustrated in Figure 8.6.

 3. Are ethical issues adequately addressed?
Ethical approval for studies of effectiveness has a distinct difference from 

qualitative research and surveys in that an intervention is being “provided for”, 
or “done to”, people rather than simply gathering data “about” them. A clear 
explanation of what is involved in the intervention is imperative, as is clarity 
about any sponsorship particularly by a manufacturer or provider of the risk 
communication (and sometimes also the associated medicine). A key issue is the 
potential negative emotional impact of the risk communication, particularly 
where the recipient has the illness for which the medicine is being considered.

 4. Is the sampling strategy clearly defined and justified?
Sufficient sample size for statistical significance is an essential element in 

demonstrating the effectiveness of an intervention or other experimental manip-
ulation, and this is well rehearsed in the methods literature (Han et  al. 2014; 
Bland 2015). A good study will compare intervention and control groups at the 
start to identify any major difference. If a study is randomised, concealment of 
allocation should be indicated as well as the method of randomisation so that the 
reader can appraise selection bias. The study report should state how many peo-
ple declined to participate or dropped out, and comment on the understanding of 
reasons for this as well as explaining how this was addressed in analysis. Among 

Fig. 8.6 An example of a complex risk communication intervention subjected to a trial (from 
Price-Haywood et al. 2009)

“The study illustrated risk communication as a complex intervention, the intervention comprising:
(1) feedback on the standardised patient encounter;
(2) academic detailing to review cancer screening guidelines;
(3) red flags for identifying low health-literacy patients;
(4) strategies for effective counselling; and
(5) a web-based tutorial of standardised patient comments and checklist items hyperlinked to reference materials.
Although the multiple diverse aspects of the intervention make it difficult to evaluate the effectiveness of any one 
part even with a satisfactory trial design, the intervention reflects the likely complexities of practice for more
effective risk communication interventions.”
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reviewed studies, samples included professionals, patients and the public, 
although the limited number of studies for any one respondent group indicates 
the early stage of research on the topic, with little development yet of confirma-
tory studies with different samples of participants.

 5. Is the method for data collection appropriate?
For (quasi-)experimental studies it is important that data collection tools are 

sensitive, valid and reliable. These are crucial elements in the rigour of this type 
of study, and should be justified. In general one would expect the rigorous peer- 
review process required in funding applications and ethical approval of experi-
mental studies to ensure that studies use effective data-gathering tools. This is 
particularly so in relation to trials given the high costs and the ethical issues in 
intervention studies. As an example of standardised scales, the Morisky 
Compliance Scale was to assess adherence to chosen treatment in the Kirkegaard 
et al. (2010) study. In the study by Han et al. (2014) standardised patients (actors) 
rated the students using a 5-item SP-Risk Communication Process tool; and stu-
dents were observed by academic staff using the 13-item Risk Process Measure. 
This study had an interesting data collection feature in that the observed struc-
tured clinical examination of the medical students (involving communicating 
about risk) was video recorded, and these were independently evaluated by two 
faculty members.

 6. Are the methods used for analysing data appropriate?
For trials to measure the effect of a risk-communication intervention, the stan-

dards of the Cochrane Collaboration (Higgins and Green 2011) are an internation-
ally accepted guide to risk of bias. Some important considerations are as follows:

• allocation bias (allocation of participants to intervention and control groups);
• attrition (the loss of participants during the experiment);
• performance bias (systematic differences in the experience of the partici-

pants in the intervention and control groups other than the intervention being 
studied, including those due to participants behaviour being influenced by 
knowing whether they are in the intervention or control group).

Cochrane guidelines suggest use of confidence intervals rather than p-val-
ues, and use of regression models to illustrate the influence of multiple factors 
(Vik 2014).

 7. Are the research findings adequately presented?
Avoiding reporting bias is particularly an issue for more complex study designs. 

The presentation should also include null or negative outcomes as these also may 
be a valuable contribution to knowledge. Amongst retrieved studies, the Schwartz 
et  al. (2009) paper (on direct-to-consumer communication regarding two treat-
ments and two preventive medicines) has an attractive presentation using box plots.

 8. Are the research findings credible?
In experimental studies, a participant may drop out or cross over from the 

intervention group to the control group. These are standard features of an experi-
mental design and are generally well reported in higher-quality studies. Although 
experimental studies are designed to exclude the confounding effect of contem-
poraneous events, there would be merit in studies including some comment on 
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the possible effects of the passage of time, where relevant, to the social context 
of the illness, risk message or medicine.

 9. Are the discussion and conclusions justified and appropriate?
Developing conclusions that extend beyond the evidence is particularly 

tempting if there is some status or commercial incentive to prove the effec-
tiveness of a particular risk communication intervention. Structuring the dis-
cussion in relation to the findings assists with clarity. By detailing their 
discounting of alternative explanations, researchers can better justify the con-
clusions drawn. Linking to a theoretical conceptualisation may assist in 
meaningful discussion of findings. A theoretical model assists in relating 
study findings to wider conceptualisations and issues. Waters et al. (2006) is 
a good example, relating their treatment trade- off decisions (as a result of the 
risk communication) to “cognitive effort” theory. Han et  al. (2014) used a 
three-stage model of shared decision making called “risk talk” (Elwyn et al. 
2012) to frame how the risk communication interacts with the three decision 
tasks of:

• choice talk;
• option talk and,
• decision talk.

Such theoretical conceptualisation helps subsequent studies to build on previous 
work.
 10. To what extent are the findings of the study transferable to other settings?

Transferability (external validity) is a particular challenge for experimental 
studies, because real world dimensions are deliberately limited so as to 
 demonstrate more clearly the effects of the intervention itself (internal validity). 
Detail of the risk communication interventions was generally weak in retrieved 
studies, particularly the trials. Commercial gain may militate against detailed 
description, but understanding the intervention is essential for a paper to be 
meaningful to readers, regulators and researchers. There needs to be sufficient 
detail for the reader to reflect on how the findings may be applicable to their own 
context in relation to practice, policy or theory, and generalisable in general if 
knowledge on this topic is to develop optimally.

8.3.4  Mixed-Methods Research

The general criteria for design and appraisal of research outlined in Table 8.2 can be 
applied to mixed-methods research. Mixed methods studies can provide useful data 
both on the depth and breadth of risk communication in medicines. The study ratio-
nale should be provided, based on previous literature and the need or identified 
problem. A mixed method approach allows the different phases of the project to 
generate questions; test draft intervention and research materials; explain areas that 
are unfamiliar or not routinely studied and strengthen conclusions drawn across dif-
ferent phases of the study (e.g. Kennedy et al. 2008). The quality pointers for both 
quantitative and qualitative research outlined above apply as appropriate to compo-
nent parts of studies using mixed methods.

B. J. Taylor and S. A. Moorhead



247

8.4  Outlook: Relevance, Improvements and Potential

This section discusses the role and complementarity of methods for creating, devel-
oping and evaluating risk communication interventions about medicines (see Sects. 
8.2 and 8.3), and then goes on to outline prospects for using the presented research 
methods for the study of risk communication about medicines. This section also 
comments briefly on developments in engaging patients, professionals and the pub-
lic in these research designs, as well as the potential for progress through study 
synthesis and theoretical development.

8.4.1  Complementarity of Social Science Methods

The major research designs considered in this chapter are each important—and 
indeed, essential—for their contribution to the process of creating, developing and 
evaluating a psychosocial intervention such as risk communication about medicines 
(Medical Research Council 2008; Moore et al. 2015a, b). Diverse types of research 
questions require different—and complementary—research methods, as outlined 
here in their application to risk communication about medicines. A key message of 
this chapter in terms of the complementarity of research methods is perhaps cap-
tured in these words of Richard Feynman, Nobel laureate in physics:

 I spent a few years trying to invent mathematical things that would permit me to solve the 
equations, but I didn’t get anywhere, and then I decided that in order to do that I must first 
understand more or less how the answer probably looks. It’s hard to explain this very well, 
but I had to get a qualitative idea of how the phenomenon works before I could get a good 
quantitative idea
(Feynman 1999, p. 18).

In addition to strengthening the research methods which are the focus of this 
chapter, social science expertise might contribute to the field of risk communication 
about medicines by:

• exploring different perceptions and conceptualisations of “risk” (Taylor and 
Donnelly 2006b);

• creating useful conceptualisations of the sender, receiver, content and method 
of the risk communication that aids transferable learning across studies 
(Moorhead et al. 2013b);

• linking the emotional uncertainty dimension of risk communication to the anxi-
ety that may be experienced by the recipient, and human striving towards emo-
tional equilibrium (Löwenstein et al. 2001);

• developing our understanding of the framing of risks in relation to the recipients’ 
consequent decisions (Stevenson and Taylor 2016) and,

• connecting risk communication with the professional processes of judgement, 
decision making (including shared decision making), assessing and managing 
risk as part of holistic care planning by health and social care professionals 
(Taylor 2017a, 2012c; Taylor and Campbell 2011; Taylor and McKeown 2013).
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The research methods common in social sciences have an essential contribution 
to the study and development of risk communication about medicines, complement-
ing methods common in pharmacoepidemiology and other disciplines (multidisci-
plinarity) as presented in this book.

8.4.2  Prospects for Qualitative Research

Studies applying qualitative methods can provide an understanding of recipients’ 
and communicators’ experiences of risk communications and their related thought 
processes (Juanchich and Sirota 2013; Stevenson et  al. 2019; Teigen and Brun 
1999; Thomson et al. 2005; Young and Oppenheimer 2009). Qualitative studies 
are suited to creating theoretical conceptualisations or models of the risk commu-
nication processes. They have an essential place in creating a realistic and mean-
ingful understanding of the real world upon which to build an effective risk 
communication intervention. Given the differences between people in understand-
ing risk, it is important that future qualitative studies cover more diverse countries 
and cultural contexts so as to build theoretical understandings that are more 
generalisable.

There is much scope for improving the rigour of qualitative methods in relation to 
risk communication about medicines, as exemplified in Sect. 8.3 and also identified 
by others (Malterud 2001; Mays and Pope 2000). Although generic thematic (narra-
tive, content) analysis is suitable for simpler studies, rigorous qualitative research 
should use more developed methods such as illustrated in Table 8.1. To build useful 
understandings of risk communication, the more developed and rigorous qualitative 
approaches such as grounded theory or interpretative phenomenological analysis will 
be required (see Sect. 8.3).

Although focus groups are likely to remain a major data-gathering tool, greater 
use could be made of individual interviews and diary methods, both written and digi-
tal, particularly where the participants are less articulate (Stevenson and Taylor 
2019). The development of electronic media opens up the possibility of gaining 
insight into communication processes through monitoring the way that websites are 
used (see Chap. 11). Future qualitative research should attend to the sensitivity of the 
topic (the illness, the treatment and the communication message) in the data-gather-
ing methods, and report more detail about piloting and what was learned from this. 
Well-established methods for enhancing rigour such as dual coding of data and 
respondent and expert validation could be used to good effect (Taylor et al. 2015). 
Researcher reflexivity is an essential component of qualitative research, and merits 
development in future studies on this topic.

Qualitative studies may help to shape new conceptualisations (Reyna and Adam 
2003). For example, current models tend to think of a choice at a point in time, 
whereas the reality for patients in some situations may be that some anticipated 
benefits and risks are more immediate and others are long-term, and this may affect 
their response to the risk communication. Qualitative studies could clarify how 
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recipients frame the decision (Bilgin and Brenner 2013; Peters 2008) regarding tak-
ing medication (or not) in response to the risk communication (Taylor et al. 2017). 
This may be in terms of decisions about the probability of benefit versus the prob-
ability of harm, rather than focusing only on the probability of harm. Or the reality 
may reflect a consideration of what symptoms to look out for, and “how I might 
manage those particular symptoms” rather than, or as well as, attention to likeli-
hoods. As the research field develops, theoretical concepts might be tested out in a 
different context using interpretative phenomenological analysis to give greater 
generalisability. This might provide a rich theoretical conceptualisation across 
classes of medicines, and across organisational and cultural contexts (Reeves et al. 
2008). Qualitative methods are also useful within mixed-methods studies and evalu-
ations to build an understanding that includes both “statistics and story”, which is 
often an effective research communication method!

8.4.3  Prospects for Survey Research

Surveys provide useful data on a range of issues, such as acceptability of commu-
nication modes. Surveys are suited to study prevalence, such as attitudes towards 
types of risk communication, and correlation, such as mode of communication 
with numeracy. The application of surveys in designing communication materials 
in user-centred manner is discussed in Chap. 12. Surveys are not well suited to 
measuring the effectiveness of a planned intervention or developing the initial con-
ceptualisation of the topic. Sometimes the “reach” of a risk communication is mea-
sured with a survey. In terms of awareness, i.e. whether people are aware that a 
particular risk communication initiative has taken place, this might be regarded as 
a satisfactory design (Davis et al. 2006). However this is a weak design to measure 
effectiveness, for example in terms of change in perception or behaviour attribut-
able to the intervention, as concurrent changes in the environment may have con-
tributed to the observed change. An experimental or quasi-experimental design 
would be more appropriate.

There is a need to create and to use validated questionnaires to increase robust-
ness and comparability of surveys. Piloting should be undertaken, and the amend-
ments reported. Sample size calculations should be used to ensure representativeness 
to the population studied, and the response rate and details of non-respondents in 
terms of numbers and characteristics should be reported where possible. 
Approaches to ensure robust response rates should be used (McColl et al. 2001), 
although it has to be recognised that 30–40% is a typical response rate for busy 
professionals—and this is probably true also for busy members of the public! 
Surveys, and especially e-surveys, should follow the CHERRIES statement for 
reporting (Smith et al. 2018).

Survey methodology may be used within evaluations of established risk com-
munication interventions, typically as part of a mixed-methods study. Where sur-
veys are used for a purpose that could be considered as evaluation of an ongoing 
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communication intervention (see Sect. 8.4.1; Sobel 2016) care needs to be taken to 
clarify that in effect these are measures of prevalence (e.g. that the communication 
has been received or prevalence of clinical knowledge at a point in time) or correla-
tion (e.g. how clinical knowledge correlates with contextual characteristics or 
behaviour such as age of the prescriber or practice facilities). Surveys are not a 
strong design for measuring change in perceptions or behavioural change as a result 
of a risk communication intervention. Consideration of the distinct strengths of sur-
veys compared to qualitative or experimental studies (as outlined above) assists in 
highlighting standards that are achievable and reasonable for the purposes of the 
study (European Medicines Agency 2017b).

With the development of the World Wide Web, there is now the potential for 
researchers to use web-based panels (see Chap. 11). Recruitment to surveys through 
website visitors has clear potential for the future. With the advent of “big data”, 
there is potential for data mining using survey methodology (i.e. gathering data at a 
single point in time to study questions of prevalence and correlation) to generate 
predictive models, which have the potential to contribute to planning of communi-
cation interventions. If the dataset contains data on the same individuals at different 
points in time, then longitudinal (cohort) study methods (which are beyond the 
scope of this chapter and covered in Chap. 14) may be used.

8.4.4  Prospects for Experimental and Quasi-Experimental 
Research

Experimental and quasi-experimental methods are suited to measuring the effect of 
a planned risk communication intervention. Much preparatory work is required for 
a trial, so in general ethical approval and cost considerations ensure that these more 
complex designs are of a reasonable standard. However, by the time that risk com-
munication interventions reach the stage of development of being ready for a (rela-
tively more expensive) trial, there may be vested interests of public esteem or 
commercial gain at stake. Just as with medical interventions themselves, robust 
mechanisms may be required to ensure that scientific rigour and ethical principles 
are not jeopardised by such interests. Detail of the communication intervention and 
its causal mechanisms are required if knowledge in the field is to grow optimally 
(Smith et  al. 2018; Mevissen et  al. 2011). Greater use could be made of natural 
experiments where risk communication interventions are developed in one geo-
graphical area but not another. As attention is focused on more visual means of 
communicating risk (Taylor et al. 2018), particularly as facilitated by computers, 
there is likely to be increased need for more laboratory- type of experimental study, 
i.e. producing results with some generalisability but not necessarily representative 
of the final target population in every study. Researchers will also need to take cog-
nizance of the fact that as psychosocial interventions, including risk communication 
interventions, become more effective the risk of harmful “side-effects” is likely to 
increase (Schüz et al. 2013).
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Experimental studies other than trials often use varieties of factorial designs, pre-
senting respondents with a series of vignettes for each of which they make a decision. 
As the general aim is to examine the response of groups (or “classes”) of respondent, 
rather than to model the response of individuals, consideration should be given to 
using a wider range of factorial survey experimental designs (Auspurg and Hinz 
2014; Killick and Taylor 2012; Taylor 2006b; Witry and Doucette 2015). In the fac-
torial survey each respondent is presented with a unique randomised set of vignettes, 
each with randomised levels of the variables being studied. This randomised design 
enables efficient administration to a large sample, and has greater external validity 
than the more common factorial experiment as a larger number of variables, and 
more levels of variables, may be used (Taylor and Zeller 2007; Taylor 2006b). In 
these designs, respondents are forced to make trade-offs between factors, as in real-
life responses to risk communications where decisions must be made about medicine 
use (or not) and the implications for everyday life. Natural frequencies have gener-
ally been found to be more readily understood than relative risks or odds-ratios 
(Galesic et  al. 2009). One recently-developed tool for communicating risk using 
natural frequencies, the facts box (see Figure 8.7 for an example), provides a useful 
mechanism for developing and evaluating risk communication about medicines. As 

Fig. 8.7 An extract from a facts box (from Hinneburg and Ellermann 2016)

“Numbers for children from 0 to 15 years of age with an acute middle ear infection who either received
antibiotics or placebos over the course of 7 to 14 days.

100 children
who took a 
placebo

100 children

Benefits
How many children experienced pain 4 to 7 days
after the diagnosis?

24 18

How many children had conspicuous findings 2 to
4 weeks after the diagnosis that may indicate
hearing problems?

48 40

How many children experienced a ruptured 
eardrum because of the infection?

5 2

Harms*
How many children experienced adverse events
(e.g., vomiting, diarrhea, or rash)?  

20 27

The numbers in this fact box are rounded. They are based on 13 studies with 3,401 children.

*An overuse of antibiotics may lead to antibiotic resistance. Antibiotic resistance means that antibiotics 
lose their ability to kill bacteria or inhibit their growth. Acquired resistance, which occurs through 
genetic alterations to bacteria, isparticularly problematic because itreduces the effectiveness of
antibiotic treatment.

Short summary: Pain, hearing problems, and a ruptured eardrum were less frequent for children who 
took antibiotics. However, antibiotics led to adverse events such as vomiting, diarrhea, and rashes.

Sources: [1] Venekamp et al. Cochrane Database Syst Rev 2015(6):CD000219. [2] BMG (ed.). 2015.

Last update: June 2016 www.harding-center.mpg.de/en/fact-boxes.”

who toook
antibiotics
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well as being a subject of study, such findings might also guide the presentation of 
study findings.

More attention is required to developing sensitive, valid and reliable measures for 
effective measurement of the effectiveness of risk communication as an aspect of risk 
management (European Medicines Agency 2017c). These measures need to corre-
spond to the constructs of recipients of the risk communication. It needs to be recog-
nised that the essence of experimental designs is to eliminate confounders. This may 
eliminate substantial numbers of real-life recipients, such as those with complex 
needs (including special communication needs) and those who are receiving multiple 
medications, thereby reducing external validity. As professional and vocational roles 
in relation to risk communication about medicines develop, it would be encouraging 
to see studies that focus on a wider range of health and social care staff groups in 
relation to their roles.

Future studies of effectiveness should pay more attention to the human (social 
and emotional) context of illness and treatment, and how communications relate to 
these. This will be particularly an issue for studies of risk communication regarding 
medicines for mental health conditions. Relevant dimensions should be considered 
as appropriate, such as the crisis context of illness and treatment; concerns about 
becoming addicted to the medication; and possible stigma of treatment (Taylor and 
Donnelly 2006a; Stevenson and Taylor 2017). Contextual information should dem-
onstrate connection with the constructs of the public and professionals giving and 
receiving these communications as discussed above in relation to qualitative stud-
ies. Testing of product information or risk minimisation material with volunteer 
members of the public or patients prior to launch of a new medicinal product could 
use an experimental or quasi-experimental design for studying impact on knowl-
edge, risk perception and attitude.

As more cohesive and complex risk communication interventions are developed 
(particularly in the context of more complex media opportunities, see Chap. 10), 
trials should aspire to the level of rigour required for inclusion in a Cochrane 
Review, perhaps for potential inclusion in a review of the Cochrane Consumers and 
Communication Review Group (http://cccrg.cochrane.org). Intervention fidelity will 
become more important as the risk communication interventions become more 
complex. The well-established “hierarchy of evidence” is a valuable framework for 
appraising the quality of studies designed to measure effectiveness (but not for the 
purposes appropriate to the other study designs discussed here) (Petticrew and 
Roberts 2003). Use of this as a reference standard could be developed more widely 
although a key issue is to improve researcher education so as to ensure that this 
evidence hierarchy is not mis- applied to studies designed to understand experiences 
and develop theory (appropriately qualitative) or prevalence and correlations 
(appropriately surveys), for which that framework is inappropriate (and misleading) 
for quality appraisal. Alternative quality frameworks are required for studies 
addressing such questions (Taylor et al. 2015).

Reporting of trials of risk communication about medicines requires improvement. 
Tools for this purpose include the recently-published RIMES Statement (Smith et al. 
2018) (on reporting on trials of interventions to improve risk minimisation) as well as 
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the CONSORT-SPI Statement (on reporting on trials of social and psychological 
interventions in general) (Montgomery et al. 2013). Improved reporting aligned to 
common standards will provide transparency; enable replication; facilitate synthesis 
across studies; and enhance usefulness in informing risk communication policy.

8.4.5  Prospects for Mixed-Methods Research

Mixed methods are useful to provide breadth as well as depth of data. However the 
different methods need to be interlinked and informed by each other. Mixed meth-
ods studies are often used for evaluations, but clear connection between study parts 
is required. Mixed methods are likely to be appropriate where both breadth and 
depth are required within the one study. The key for credibility of mixed-methods 
research is the clear linkage between the qualitative and quantitative methods, i.e. 
how does one method inform the other, as well as the importance and rigour of each 
method used in itself.

8.4.6  Involvement of Patients, Professionals and the Public

The involvement of patients, healthcare professionals and the general public in the 
processes of research is receiving increasing attention (Hanley et al. 2004, see also 
Chap. 16). The importance of their involvement is increasingly being recognised 
(INVOLVE 2012, 2013), and the social science methods should be further developed 
for their engagement as co-researchers in data gathering (Taylor et al. 2014), analysis 
(Stevenson and Taylor 2019) and dissemination. Giving greater attention to involve-
ment of patients and the public in research will in itself doubtless lead to studies 
addressing more effectively the social and emotional context of illness, treatment and 
communication, as well as other benefits. The Cochrane Consumers and Communication 
Review Group (http://cccrg.cochrane.org) is a useful reference point, and it would be 
good to see more reviews of risk communication in the Cochrane Library.

8.4.7  Study Synthesis and Theoretical Development for Future 
Progress

As studies on the topic accumulate, the potential of, and challenge in, synthesising 
findings across studies become more apparent (Taylor et al. 2017; Gigerenzer and 
Edwards 2003; Wegwarth et al. 2011). Efforts at synthesis will highlight gaps in 
research, for example the lack of studies of professional-to- professional communi-
cation evident in the review underpinning this chapter (see Sect. 8.1.2). There are 
many challenges to evaluating complex interventions (Datta and Petticrew 2013; 
Raynor et  al. 2013)—such as a risk communication—where there are complex 
human variables to consider. There is no space here to expand on the practicalities 
of (statistical) meta- analysis of experimental studies, meta-synthesis of qualitative 
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data (using principles of qualitative research), and narrative review across study 
designs. The interested reader is referred to Taylor et al. (2015) and the Cochrane 
Consumers and Communication Review Group (http://cccrg.cochrane.org) for 
approaches to study synthesis.

It would be helpful to the creation of knowledge if studies were conceptualised 
as part of a research and development process from theoretical development through 
to post-implementation evaluation, passing through various stages (development, 
testing of component parts, evaluation, implementation) requiring as appropriate 
qualitative, survey and (quasi-)experimental studies along the journey. The guid-
ance issued by the Medical Research Council in the UK (Medical Research Council 
2008; see also Moore et al. 2015a) will be useful for this purpose, particularly now 
that the original guidance has been extended to include complex psychosocial inter-
ventions, such as risk communication. Even where interventions are well devel-
oped, process evaluation (where social science methods are valuable) in parallel to 
randomised trials is now recommended so as to develop an understanding of (as 
opposed to measurement of) causal mechanisms and their interaction with context 
(Moore et al. 2015b).

Developments in theoretical conceptualisation will assist in focusing the research 
question; selection of study design; analysis and interpretation of data; synthesis; 
and learning across studies. The review by Ryan et al. (2014) provides a useful tax-
onomy of intervention and outcome types which might inform syntheses and mech-
anisms through which the more pure (compared to applied) research on risk 
communication might be understood. Theoretical development may assist in facili-
tating reasoned learning from studies on health and social care risk communication 
generally, and from risk communication in more diverse fields such as climate 
change and financial instability (Hertwig and Erev 2009). As the cognitive and 
behavioural engagement in risk communications are studied in greater depth (see 
Chap. 7), it will be helpful to make more explicit the connection with theoretical and 
research developments in human judgement (Taylor 2017a), patient decision aids 
(Trevena et al. 2013) and shared decision making (Elwyn et al. 2012). The chal-
lenges of short timescales specified by regulators for communication to health care 
providers when a new safety concern has emerged give added urgency to the need 
to develop theoretical conceptualisations that span medicines and medicine types.

The connection between risk communication and decision making requires 
further exploration if risk communication about medicines is to develop beyond 
the need to fulfil legal requirements to avoid blame. There is a growing literature 
on the sociology, assessment, management and communication of risk, and—
generally quite separately—a growing literature on informed choice, patient 
decision aids, professional judgement and shared decision making. The chasm 
between the literature on these two topics could be bridged by social science 
research methods (see Taylor et al. 2017, 2018; McDowell 2009), appropriately 
applied. There is great potential in increased collaboration between pharmaco-
vigilance and social sciences so as to improve the study of risk communication 
about medicines and thus improve the service that professionals and organisa-
tions provide to patients, clients, families and the global public.
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Conclusions
• The qualitative, survey and (quasi-)experimental methods commonly used 

in social sciences have much to contribute to the creation of generalisable 
knowledge to inform the development of risk communication approaches 
and to evaluate established risk communication interventions.

• The selection of research method must be suited to the type of question, 
and generally:
 – qualitative methods are suited to understanding perspectives in people’s 

own words and creating a theoretical conceptualisation;
 – surveys are appropriate to studying prevalence (e.g. of attitudes towards 

types of risk communication or of ensuing behaviours) and correlation 
(e.g. risk perception in relation to illness severity);

 – experimental and quasi-experimental methods are suited to measuring 
the effect of a risk communication intervention or of some element or 
mode of this; and

 – mixed-methods studies combining survey and qualitative methods are 
particularly suited for evaluations of established risk communication 
interventions, combining breadth and depth.

• Qualitative studies have strengths in readily incorporating emotional and 
ethical as well as cognitive aspects of risk communication. Greater atten-
tion should be paid to standard methods for enhancing rigour, such as sam-
pling to saturation, dual coding of data, and use of respondent and expert 
validation. Qualitative studies would be improved by being based on a 
specific robust paradigm such as grounded theory or interpretative phe-
nomenological analysis.

• Surveys provide useful data on prevalence and correlation issues such as 
acceptability of communication modes in populations, whether of patients, 
health and social care professionals or the general public. There is a need 
to create and use more validated questionnaires to increase robustness and 
comparability of surveys.

• In experimental and quasi-experimental studies, more attention should be 
given to developing valid and reliable measures, and to ensuring that these 
correspond to the constructs of recipients and providers of the risk com-
munication intervention. Effectiveness studies should demonstrate under-
standing of the human context of illness and treatment, and provide detail 
on the intervention studied. Trials should strive for the rigour required for 
inclusion in a Cochrane Review.

• Studies need clearer connection to a theoretical framework so as to build 
more effectively a cohesive conceptual understanding on risk communi-
cation about medicines. Theoretical development will assist in connect-
ing risk communication with research and theory on judgement and 
decision making, including shared decision making with patients and 
clients.
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Abstract

The safety of medicines is increasingly becoming an issue of public concern, and 
calls for more transparency and public involvement abound. However, the notion 
of “public” is inherently ambiguous and loaded with values and normative 
expectations, which may have significant consequences for communicators 
involved with medicines safety. This chapter illustrates how methods and insights 
from two disciplines, rhetoric and science and technology studies (STS), can 
elucidate issues related to the publicity of medicines safety communication. In 
the first of two case studies a rhetorical analysis of a public hearing is presented 
and subsequently related to existing discussions of public hearings in STS schol-
arship. In the second case study an STS-driven analysis of a medicines safety 
controversy in the media is presented, and afterwards rhetorical insights are lev-
eraged to discuss the meaning and implications of the controversy in medicines 
safety communication.
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9.1  The Disciplines of Rhetoric and Science and Technology 
Studies: Scope, Theories and Principles

9.1.1  The Public and Medicines Safety

In the last days of September 2017, a French online petition demanding the reintro-
duction of a then-retired formulation of levothyroxine, i.e. Levothyrox®, indicated 
for an underactive thyroid gland, or hypothyroidism, reached an astonishing 300,000 
signatures after only 3 months (Pétition 2017). The marketing of the new formula-
tion, Euthyrox®, had resulted in a surge of adverse events reports reaching more 
than 9000 in short time (Melville 2017). In protest marches in front of the French 
National Assembly in Paris and multiple appearances in news shows patients 
demanded that manufacturers and authorities re-issue the old formulation, even 
though the French regulatory agency affirmed the safety of the new one.

Simultaneously, on 26 September 2017, the European Medicines Agency 
(EMA) in London convened its first-ever public hearing. The medicine in question, 
valproate, was and still is indicated for epilepsy and bipolar disorder, but bears 
significant risks of congenital malformations for children born to mothers taking 
this medicine. When the unresolved risk management of valproate triggered the 
public hearing, patients and mothers, and an affected daughter, took the stand and 
testified to their experiences with valproate, and together with patient advocacy 
representatives presented knowledge on the ineffectiveness of the risk minimisa-
tion activities mandatory at the time. At the receiving end of the testimonies were 
EMA’s Pharmacovigilance and Risk Assessment Committee (PRAC), who ulti-
mately would decide on what to do next with valproate, based on scientific evi-
dence and the perspectives brought forth by the public voices.

The two events testify to the ways in which medicines safety is increasingly 
becoming a matter of public attention and concern. Like in other areas of health 
technology, medicines risk communication is no longer a matter of conveying tech-
nical facts to non-experts (Fischhoff 2014; Council of Canadian Academies 2015). 
Rather, the complexity of risks combined with the increased expectations of trans-
parency and public involvement in risk management raise the need to critically 
examine how current medicines safety communication mediate the relation between 
scientific expertise and the public. In juxtaposition, the two events above shed light 
on very different aspects of this issue. In both situations members of the public and 
regulatory authorities communicated knowledge, opinions, and experiences. 
However, despite their proximity in time, these two events differ radically as com-
munication situations. Does a public protest about medicine safety and public hear-
ing on medicines safety refer to the same public? Which of these two events give the 
most true representation of the public? Do protesters who march the streets of Paris 
by their own volition speak more authentically and authoritatively as “the public” 
than those who have formally applied to and were then accepted to a public hearing 
hosted by an official authority? Peering into the question of what we mean by the 
term “the public” is important, if nothing else, because references to the public are 
ubiquitous. Regulators of medicines deal with public administration in order advise 
on public policy which then protects public health, as well as provide public 
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information and increasingly engage with the public. These vastly different fields of 
knowledge are underpinned by various assumptions of what a public is and how to 
relate to it through communication.

The purpose of this chapter is to present methods and concepts that facilitate 
critical inquiry into the communication between medicines safety professionals and 
the public. Specifically, the chapter provides tools for understanding the potentially 
problematic assumptions about publics that undergird encounters between regula-
tory authorities and the public. On the basis of current research in rhetoric and sci-
ence and technology studies (STS), the chapter shows that the ways in which 
medicines safety professionals communicate with the public are not always benefi-
cial to the aims they attempt to achieve.

This chapter first provides a methodological overview of rhetoric and STS. Key 
concepts from these disciplines are then applied and discussed in various ways in 
two case studies. This is to illustrate how rhetoric and STS can equally offer hands-
 on methods for analysing as well as providing perspectives on such analytical 
insights. The case studies reflect two important communicative encounters that 
regulators and other professionals may have with the public: controversies about the 
safety of a medicine discussed in public spaces, and public hearings on a medicine 
where participants representing the public are formally heard by scientific experts. 
Although varying in scale, safety controversies are a recurring phenomenon and 
central to how medicines have been regulated historically and how regulators and 
industry are perceived by citizens (Carpenter 2010). Public hearings, on the other 
hand, comprise a relatively new way of relating to the public and one that is driven 
by certain ideals about the proper relation between citizens and the regulating state. 
The case studies also investigate whether such ideals can be supportive or obstruc-
tive to the communication of medicines safety. The chapter then proceeds with a 
discussion of the potential value, use and perspectives of an approach to communi-
cation informed by rhetoric and STS research. Suggestions for future research con-
clude the chapter.

9.1.2  Rhetoric

The term “rhetoric” is often associated with empty speech or manipulation in every-
day discourse. As an area of communication research, however, rhetorical scholar-
ship provides critical and practical insights into how language and other symbolic 
systems are used to perform actions. Whereas communication research may refer to 
many forms of studies on informational or symbolic exchange between humans 
and/or machines, rhetoric is the study and practice of how humans use language and 
other symbols to influence each other and reach agreement in order to coordinate 
social action (Hauser 2002). This complements research into language and dis-
course performed by linguists (see Chap. 1). Many rhetorical scholars identify as 
critics and examine how power is distributed and contested by means of language in 
order to evaluate public discourse against norms of liberal democracy. A central 
concern within rhetorical research, then, is how language and argumentation accom-
plishes or disappoints democratic ideals of modern liberal society.
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9.1.3  Science and Technology Studies (STS)

Scholars in science and technology studies (STS) investigate how society and poli-
tics influence scientific research and technological innovation and, conversely, how 
science and technology affect society, politics and culture. As such, STS, like com-
munication research to which rhetoric belongs, is part of the social sciences. 
Extending Thomas Kuhn’s influential The Structure of Scientific Revolutions from 
1962, STS generally assigns fundamental importance to the historical, political or 
institutional context in which science and technology are developed, regulated and 
used. This entails that concepts from social sciences, such as deliberative democ-
racy from political science, are not separated from the analysis of science and tech-
nology but rather become analytical lenses and ethical principles through which 
science and technology are to be conceived and evaluated. STS studies of medicines 
have in recent years been referred to as part of a wider field of social studies in the 
pharmaceutical field, dubbed “pharmaceutical studies” (as opposed to “pharmaceu-
tical sciences”) (Sismondo and Greene 2015).

9.2  Research Approaches and Methods

9.2.1  Overview of Methodology in Rhetoric

The majority of rhetorical studies are textual analyses of publicly disseminated 
texts, speeches or visuals. Here, textual analysis refers to the systematic reading of 
textual objects with a view towards deeper meanings (Brummett 2010). However, 
the use of methods from the social sciences is increasing (McKinnon 2016), and 
quantitative content analysis and qualitative methods, like ethnography, interviews 
and focus groups (see Chap. 8), have become more integrated in rhetorical studies. 
Furthermore, rhetorical theory and methods are increasingly finding use in health 
and medical contexts (Meloncon and Scott 2017). Very broadly construed, rhetori-
cal analysis follows three kinds of approaches:

 1. a close reading-approach which puts focus on a selected text of political or social 
importance in order to understand its meaning and to assess its wider implica-
tions; this approach largely follows inductive, case study logic (Brummett 2010);

 2. a critical rhetoric-approach which focuses on a socially or politically important 
phenomenon that is not contained in a single text but rather observable across mul-
tiple texts; this approach generally follows deductive reasoning and is often informed 
by broader social theory, such as class, disability or gender (Mckerrow 1989); and

 3. a conceptually oriented approach in which a socially and politically salient 
research question is examined through the simultaneous examination of a rele-
vant theoretical concept (e.g. “consensus”) and a relevant empirical text (e.g. a 
public hearing transcript); this approach follows abductive reasoning, which 
refers to a back and forth reflective oscillation between the object of study and 
the chosen theoretical concept (Jasinski 2001a).
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Relevant concepts for rhetorical analysis include (for a comprehensive list of 
concepts see Jasinski 2001b) the following:

• Framing is the rhetorical act of making some aspects of reality more accessible 
and salient than others. As a metaphor for framing a picture, a rhetorical frame 
“induce[s] us to filter our perceptions of the world in particular ways, essen-
tially making some aspects of our multidimensional reality more noticeable 
than other aspects” (Kuypers 2009). Importantly, framing is a precondition for 
communication because no one can perceive every aspect of reality at once. In 
other words, it is impossible not to frame information when communicating. 
The important question, then, is the meaning and implications of the chosen 
frame.

• Second persona is the implied audience of a speech or a text (Black 1970). 
Whereas the first persona describes the “I” in a text, that is, how the author comes 
across in the text, the second persona describes the implied “you” in the text, that 
is, how the audience is implicitly described in the text. The second persona is an 
indicator of how the communicator seeks to influence his audience’s behaviours 
and beliefs.

• Antithesis is a rhetorical figure that places terms in opposition to achieve a con-
trastive effect. Antitheses have been found to have a significant argumentative 
function in the sciences where commonly accepted pairs of opposition are used 
to promote a scientific argument (Fahnestock 1999). Some terms can be opposed 
through negation (e.g. “rational” versus “irrational”), while others can be con-
structed and become commonplace over time (e.g. “anecdote” versus “evi-
dence”). Part of their argumentative function is the implicit suggestion of the 
binary pair as exhaustive alternatives.

This chapter illustrates in Sect. 9.2.3.1 how framing, second persona and antith-
esis can be used to analyse a public hearing on medicines safety. This relies on 
Teston et al.’s rhetorical-qualitative analysis of the 581-page transcription of a pub-
lic hearing at the United States Food and Drug Administration (US FDA) (Teston 
et al. 2014). While their study differs in purpose and methods, their analysis and 
conclusions provide an instructive background and resource for the purpose of 
introducing the methodology of this chapter. Teston et al. employ a grounded theory 
approach (Glaser and Strauss 1967) (see Chap. 8) with rhetorical argumentation 
concepts (Toulmin 2003) to examine how the public voices were incorporated in the 
hearing.

9.2.2  Overview of Methodology in STS

The methodological suite of STS reflects its interdisciplinary history and wide array 
of topics. While many STS researchers have preference for ethnography and/or 
document research, a wide assortment of empirical social science methods (see 
Chap. 8) is employed for STS-related purposes.
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Actor-network theory To mention one particular approach, actor-network theory 
(ANT) has been a very influential theoretical and methodological resource in the last 
three decades in STS (Sismondo 2010). Rather than a theory in the sense of a coher-
ent framework with predictive and explanatory capabilities, ANT is a theory in the 
sense of a repository of terms and “methodological reflexes” (Mol 2010) which sup-
ports the exploration of interaction of the natural, observable world and the social, 
experienced world. A central tenet in ANT is that the social and natural world exists 
in continuously changing network of relations between actors which may equally be 
human subjects, organisations, institutions or material objects and technologies. The 
term “network” in this field is different from the technical definition of network in, 
e.g. engineering where “network” describes a final and stabilised relation of nodes of 
which some are more crucial to the network’s functionality than others (Latour 
1996). In ANT, the term “network” captures a fundamental view on the world rather 
than a technical object. In this view, any object of scientific inquiry is the outcome of 
the ongoing interaction of multiple components (Callon 1987). Aligned with a con-
structivist tradition of social sciences, one key insight is that the fundamental catego-
ries whereby science and society are typically understood (e.g. “nature” and 
“culture”) are not eternal truths but rather outcomes of a network of relations. In 
other words, the dividing line between “nature” and “culture” is continuously main-
tained, disputed and altered by a cast of actors. ANT-inspired empirical research typi-
cally investigates the ways in which networks emerge, change and disintegrate.

Some relevant concepts from STS research include the following (for more see 
Sismondo 2010; Jasanoff et al. 1995):

• Risk colonisation theory refers to the dynamic between the management of risks 
in society (societal risks) and the management of “threats to regulatory organisa-
tions and/or the legitimacy of rules and methods of regulation” (Rothstein et al. 
2006) (institutional risks). The regulation of societal risks gives rise to institu-
tional risks because the inevitable limitations of regulation may be exposed in 
light of increasing expectations of accountability and transparency.

• Public deficit model refers to a set of assumptions (rather than a model) about 
communication as a mediating factor between science and society. It posits that 
the communication of scientific facts to the general public is problematic because 
the public lacks general understanding of science, and, consequently, that the 
mission for science communicators is to infuse the public with scientific knowl-
edge and thereby enfranchise it (Irwin and Wynne 1996; Wynne 2016). STS 
scholars have generally seen the wide use of the model as a central problem in 
science-society relations (Jasanoff 2012). It can be compared to problem and 
critique of paternalism in clinical medicine.

• Regulatory capture refers to a situation in which a regulating institution advances 
or is perceived to advance the interests of the regulated industry instead of the 
public interests it was intended to serve. Although regulatory capture is used 
across disciplines like economics and law, STS scholars examining pharmaceu-
ticals have mostly used the concept to describe the implications of scientific 
biases in the regulation of medicines (Abraham 2002).
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The case study in Sect. 9.2.3.3 exemplifies how ANT, risk colonisation, public 
deficit model and regulatory capture can be used in an STS analysis. It relies on 
Dew and Gardner’s ANT-informed analysis of a public controversy in New Zealand 
(Dew et al. 2017), as it is, like Teston et al., an instructive resource to this chapter’s 
introduction of STS.

9.2.3  Two Case Studies

Rather than explore the two recent events sketched in Sect. 9.1.1, the case studies 
rely on existing research on similar, earlier incidents. A public hearing on beva-
cizumab initiated by the US FDA sheds light on the qualities of public participa-
tion in the regulation of medicines (Teston et al. 2014; Teston 2017). As for the 
public protests, prior to any protest in France over the reformulation of 
Levothyrox, the New Zealand public protested vigorously about an almost iden-
tical issue in 2008. Existing research on the development of the case in the media 
and the medical merits of the protests (Dew et  al. 2017; Faasse et  al. 2010; 
Gardner and Dew 2011) constitute useful stepping stones for a discussion of the 
communicative aspects.

9.2.3.1  The US FDA Public Hearing on Avastin: A Rhetorical Analysis
On 28 and 29 June 2011, the US FDA convened a public hearing about a recent 
recommendation to revoke a breast cancer indication for Avastin®, a medicine con-
taining the active substance bevacizumab and authorised for the treatment of vari-
ous types of cancer. The announcement to revoke the indication 7 months prior had 
caused worry among breast cancer patients using the product, because they were 
likely to lose insurance funding for the expensive treatment without an approved 
indication. In response patients, physicians, and cancer patient organisations lob-
bied their political representatives in Congress. At the same time, the manufacturer 
filed an appeal against the recommendation from the FDA’s Oncologic Drugs 
Advisory Committee (ODAC) to revoke the indication. The roster of participants at 
the hearing included patients, physicians, researchers, patients organisation repre-
sentatives and representatives from the manufacturer. Over the two days each par-
ticipant presented their views to a panel of jurors appointed by the ODAC, consisting 
of one patient representative, five representatives from the oncological research 
community and one representative from the pharmaceuticals industry who did not 
have a vote. The hearing revolved around four questions posed by the ODAC to the 
participants:

“1. Do the AVADO and RIBBON 1 trials [fail to] verify the clinical benefit of Avastin for 
the breast cancer indication for which it was approved?

2[a]. Does the available evidence on Avastin demonstrate that the drug has not been 
shown to be effective for the breast cancer indication for which it was approved?

2[b]. Does the available evidence on Avastin demonstrate that the drug has not been 
shown to be safe for the breast cancer indication for which it was approved and that Avastin 
has not been shown to present a clinical benefit that justifies the risks associated with use of 
the product for this indication?
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3. If the Commissioner agrees with the grounds for withdrawal set out in Issue 1, Issue 
2[a] or Issue 2[b], should the FDA nevertheless continue the approval of the breast cancer 
indication while the sponsor designs and conducts additional studies intended to verify the 
drug’s clinical benefit? (Petryna 2009)”

Put simply, the official point of contention in the hearing was whether the medic-
inal product showed “significant clinical benefit” to keep its indication for breast 
cancer. The four key questions helped frame the hearing so as to keep it focused, 
similar to a meeting agenda. Following the concept of rhetorical frames, however, 
such framing questions inevitably feature some perspectives over others and thereby 
implicitly assign certain roles to participants.

This raises the first research question for analysing the public hearing: How is the 
public involved? Or posed through the concept of the second persona, how are the 
public participants implicitly described in the frame that the four questions establish 
in the beginning of the hearing? Judging from the four questions posed by the ODAC, 
the role of the non-researching public is hard to establish. Each question implicitly 
presumes the participants’ expertise in assessing the veracity of the evidence pro-
vided for clinical benefit, efficacy and risks for the breast cancer indication. Extending 
this observation in a rhetorical analysis of the entire hearing, Teston et al. (Teston 
et al. 2014) argue that the premises securing the relevance of citizen contributions 
were not reached at any point in the hearing because the discussion centred on 
whether the medicine was assessed clinically beneficial enough, as suggested by the 
four questions. Moreover, the discussion specifically revolved around the method-
ological question of which endpoints could constitute such evidence. According to 
Teston et al., this essentially meant that citizen testimonies “could be bracketed off 
as merely anecdotal” (Teston et al. 2014). In other words, due to the dissensus about 
clinical benefit among scientific representatives, the public perspectives articulated 
by patient and patient group advocates fell short of the actual focus of discussion.

Adding a second research question about how the hearing is framed, it would be 
relevant to investigate how the discussion at the hearing actually unfolded: How did 
the representatives of the public participate? Teston et al. concluded that the inclu-
sion of diverse participants across numerous expert and lay perspectives did not 
ensure that “all included parties were able to participate equally in the debate” 
(Teston et al. 2014). For example, they found that even though participants repre-
senting the public (such as breast cancer survivors and their friends and family 
members) made up 21 of the 47 participants, they accounted for only about 7% of 
utterances made throughout the hearing. As the design of the public hearing revolved 
around inclusive dialogue, this inequality resulted from the fact that patients, their 
representatives and family members were at no point asked any specific questions, 
and none of the questions they asked were answered.

A third research question about the evaluation of expert and lay contributions 
needs to be examined too: Can the difference between expertise and public par-
ticipants that the ODAC initial framing establishes be traced in other parts of the 
hearing? Closely related to the differentiation between scientific expertise and 
public perspective in the framing created through the ODAC questions, an 
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antithesis between data and anecdote was observable throughout the hearing. This 
antithesis became particularly clear in the voting section of the hearing: “The 
research evidence does not demonstrate a clinical benefit. And even though we 
have anecdotal information, we don’t show any improvement in quality of life or 
in overall survival” (Dr. Natalie Compagni-Portis, ODAC, Teston et al. 2014), and: 
“I was once taught that the plural of anecdote is not data. So we each have one 
story of somebody who felt better while responding, but if the facts don’t support 
that, then that’s not something that we can rely on” (Dr. Mikkael Skeers, ODAC, 
Teston et al. 2014). From a biomedical perspective the differentiation between the 
constitution and reliability of data versus anecdote is crucial and perhaps repre-
sents the utmost scientific concern in medical and pharmaceutical research. 
However, in the context of a public hearing which explicitly seeks to expand the 
perspective of the communication beyond the biomedical domain, the data/anec-
dote antithesis in principle and practice hinders the potential for a positive estima-
tion of patient perspectives presented in the hearing.

What, then, counts as public participation? If the deliberation in the public hear-
ing is primarily a scientific one between dissenting experts, where does that leave 
the invited public? At what stage and by what kind of input are citizens imagined to 
contribute to decision-making? How does this process help to assuage the public 
distrust in scientific governance and regulation? These are the questions which arise 
from the above rhetorical analysis of the public hearing as a communication 
encounter.

9.2.3.2  The US FDA Public Hearing on Avastin: STS Perspectives
STS scholars have examined the efforts to engage the public in technological and 
scientific matters extensively, and this proves helpful when discussing a public 
hearing. The problem with many efforts to engage the public, according to, for 
example, Wynne (Wynne 2016), is the predominant perception in scientific institu-
tions and authorities that the public is inherently external to the work of science 
and technological regulation. A fixed and passive externality, a public is imagined 
to lack knowledge about science, and in response scientific actors should aspire to 
educate the public and assist in making decisions more rationally. Hence, the pub-
lic deficit model prevails (Irwin and Wynne 1996).

Although policy makers and representatives from scientific institutions have 
attempted to move their communication beyond the assumptions underlying the 
public deficit model, it has proved difficult. For example, Hagendijk (Hagendijk 
2004) notes that the intention to incorporate the critique of the public deficit 
model in the European Commission’s paper “Science, Society and Citizen in 
Europe” (European Commission 2000) resulted in two competing voices through-
out the vision described by the European Commission. According to Hagendijk, 
“The dominant voice is the inclusive voice, assuring the reader that citizens’ con-
cerns should be taken seriously, and ought not to be treated in a condescending 
way. In contrast with this, however, a more “scientistic” voice argues that the 
public can only contribute properly if it is adequately educated and instructed.” 
(Hagendijk 2004).
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From the literature on public engagement in STS, we can identify two modes of 
reasoning behind having public hearings. The “input reason” holds that public 
engagement such as hearings may contribute with perspectives informed by values, 
experiences and real-life characteristics. In this line of thinking, patients, healthcare 
professionals and patient advocate representatives are expected to bring knowledge 
to the process of decision-making, which balances the strict scientific rationales 
driving regulatory decisions. Secondly, the “remedial reason” holds that the public 
increasingly lacks trust in scientific authority and in the government institutions that 
regulate by applying scientific principles and evidence. Public hearing as one 
modality of public engagement is a remedy to this lack of public trust. However, 
hearings may become problematic at the intersections of these two modes of reason-
ing, raising the following questions: Are public engagements, which provide input 
for decision-making, beneficial to public trust? And vice versa, can efforts to 
assuage public trust produce relevant input for decision-makers?

The Avastin hearing clearly exemplifies the intention to engage the public in a mat-
ter of scientific regulation, thus ostensibly taking us further than the public deficit 
model. Yet, as presented in Teston et al. (2014), the framing of the hearing performed 
by the ODAC questions, the participation of non-researchers and the assessment of 
their contributions in the voting section suggest that the implicitly described public 
(that is, the second persona) fall between both the input reason and the remedial rea-
son for arranging public hearings. Perhaps most clearly in the data/anecdote antithe-
sis, the hearing did probably not provide new and useful input from non-researchers 
on the defined questions, nor is it likely to have improved the public trust through the 
inclusion of citizens’ perspectives, as they “could be bracketed off” (Teston et  al. 
2014). As the frame of the deliberation created by the ODAC questions corresponds 
to the scientific approach of affirming efficacy and clinical benefit and of higher evi-
dence strength of “data over anecdote”, public contributions, such as patients’ experi-
ences with medicines or healthcare professionals’ experiences with patient care, are 
destined to miss the scientific threshold set in the structure of the deliberations.

9.2.3.3  The New Zealand Controversy Over Eltroxin: An STS Analysis
In July 2007, the New Zealand Medicines and Medical Devices Safety Authority 
(MedSafe) approved the introduction of a new formulation of levothyroxine, 
Eltroxin®, a prescription-only medicine for low function of the thyroid gland (hypo-
thyroidism), produced by a German manufacturer. A year later, as the new formula-
tion replaced the old one, patients began reporting a range of adverse events, such 
as joint and muscle pain, skin rash, weight gain and visual disturbances. According 
to Dew and Gardner (Dew et al. 2017), what eventually turned into a two-month 
long controversy in the public domain in 2008, started when a user of Eltroxin 
talked about suspected adverse reactions in a radio show. This story was picked up 
by regional newspapers in the New Southland region, including one particular arti-
cle in which a local pharmacist, Allen Campbell, accused the manufacturer and 
regulators of attempting to suppress the story.

After three weeks of increasing news coverage in multiple regional media outlets 
MedSafe issued a press release confirming the safety profile and prescription advice 
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and cited “poor patient compliance” as the probable cause of the reports of suspected 
adverse reactions (MedSafe 2008a). The press release did not halt the public atten-
tion, however. A patient support group had formed and was cited in a news story as 
suggesting that Eltroxin users could shift to a named alternative product to avoid 
adverse reactions (MedSafe 2008b). After the MedSafe announcement and the sup-
port group statements circulated in five regional newspapers, two members of parlia-
ment (MPs), Jackie Blue and Sue Kedgley, each issued press releases in which they 
criticised the authorities and sympathised with the patients who felt disregarded.

On 11 September 2008, the New Zealand Ministry of Health distributed a press 
release which (1) confirmed an ongoing subsidisation approval process of medi-
cines alternative to Eltroxin; (2) affirmed that the safety profile of Eltroxin was 
satisfactory; and (3) repudiated unverified claims that Eltroxin was manufactured in 
India or using “genetic engineering” (MedSafe 2008b).

In the end, on 23 October 2008, MedSafe approved two additional levothyroxine 
products, giving worried users alternatives (MedSafe 2008c).

Why Focus on Social Aspects and Relations?
While an STS analysis allows us to reach a more comprehensive understanding of 
the Eltroxin case as a social phenomenon, taking up a controversy over medicines 
safety requires some justification first.

As with the Avastin case, a discussion of the communication in this series of 
events is easily reduced to a discussion of being “scientifically right” with regards 
to the statistical basis for patients’ claims about side effects with little attention to 
the social nature of the events. Indeed, in the British Medical Journal one team of 
researchers argued that the Eltroxin case was a quintessential health scare (Faasse 
et al. 2010, 2012) in which unwarranted claims about a medicinal product’s safety 
were unjustly amplified through media outlets triggering a chain reaction which 
eventually led to regulatory intervention. Based on the bioequivalence studies of the 
old and the new formulation presented by the New Zealand authorities, the authors 
concluded that it was “unlikely that the constitution of the medication itself was 
responsible for the large increase in reported adverse reactions” (Faasse et al. 2010). 
Rather, they argued, the spike in reporting of suspected adverse reactions was more 
likely due to “external factors” such as public distrust in authorities, critiques of 
authorities by politicians and accusations from a local pharmacist, as well as the 
emotional distress of hypothyroidism patients resulting from incorrectly perceived 
adverse reactions.

Health scares and controversies about medicines safety are often considered 
anomalies when they, in fact, recur so often and are well-described in scientific 
literature that they should be considered an integral part of public health and risk 
communication. From a biomedical perspective, strict evaluation of the correctness 
and validity of the claims made by patients and healthcare professionals are doubt-
lessly important. From a communication perspective, however, such focus fails to 
account for the complexity of a health scare as a social phenomenon that signifi-
cantly shapes the public’s attitude towards scientific and governmental 
authorities.
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While Faase et al. (2010) rightly argue that multiple factors were at play in the 
Eltroxin case (as will be described below), their distinction between internal and 
external factors is inhibitive to understanding the inherent social nature of medi-
cines safety controversy.

An analysis informed by STS approaches allows us to shed light on social and pub-
lic aspects of the Eltroxin case. Based on ANT and corresponding mapping of technical 
controversies (Berker et al. 2011), the following analysis identifies the communication 
positions of the main actors in the public controversy based on the synthesised narra-
tive account in the beginning of Sect. 9.2.3.3 (see Dew et al. 2017; Gardner and Dew 
2011, for more elaborate accounts). The first step is to identify the actors, assess their 
similarities and differences in the controversy and arrange them accordingly. The sec-
ond step is to describe the actions and the relations they form based on the first step.

Actor-Network Analysis: Mapping Actors and Relations
Figure 9.1 lists the cast of actors in the controversy. They can all be described as 
actors because some action related to the controversy originates from them or is 
conferred on them. In principle this means that the roster of actors can be infinite, 
so it remains a methodological choice how to scope the range of the network to suit 
the research question.

To get a more comprehensive overview of the actors and their relations, a dia-
grammatic representation can be helpful. Figure 9.2 is a simple network diagram of 

• The national regulatory body MedSafe
• The manufacturer of Eltroxin
• The patient on radio talking about suspected adverse
 reactions
• Regional news papers
• Allan Campbell, pharmacist
• Patient support group
• Member of parliament (MP) Jackie Blue
• Member of parliament (MP) Sue Kedgley
• The New Zealand Ministry of Health

Fig. 9.1 Actors in the 
New Zealand controversy 
over Eltroxin

MedSafe

Patient on radio

MoH Patient support 
group

Manufacturer

Allan Campbell

Sympathise with

Dismiss accusations

Request adverse 
event reports

Criticise

Criticise

MEDIA

MP Jackie Blue

MP Sue Kedgley

License Eltroxin and alternative 
levothyroxin-containing medicine

Fig. 9.2 Network diagram of actors in the New Zealand controversy over Eltroxin
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the actors listed in Figure 9.1. Importantly, it is not an objective representation of the 
network or the controversy. Rather, it is the outcome a series of analytical steps 
guided by ANT: identifying, assessing and arranging actors in their relations. 
Identifying an actor and plotting it on the map attributes equal significance to all 
actors. This meets the research need for representing the actors as unassumingly as 
possible. For example, one would normally expect different degrees of influence 
from national health authorities as opposed to private individuals, but the map helps 
to equalise these and provides a basis for a STS analysis that is as unassuming as 
possible. All actors (except the media and the manufacturer, as will be explained 
later) are arranged in clusters (marked by dotted lines) according to the similarities 
and differences of their communication position in the controversy. This highlights 
how some actors align, while others oppose each other. Importantly, the actors’ 
positions here reflect the network of relations in which the Eltroxin public contro-
versy emerged. Positions do not reflect other networks of relations in which these 
actors may be involved.

The map consists of three clusters of actors and two individual actors, the media 
and the manufacturer of Eltroxin. The cluster in the top-left corner consists of the two 
public authorities who were involved in the public controversy, MedSafe and the 
Ministry of Health. While the two government organisations have different legal man-
dates, different responsibilities for public health and carry out different functions in 
the management of risks of medicinal products, they take similar positions in the 
controversy where these differences are less significant. They both emerged as actors 
who to the public hold a double responsibility for public safety with regards to medi-
cines and for market oversight and regulation. The double responsibility and the direct 
regulatory association with manufacturers prime the potential for the regulatory cap-
ture critique, which we will explore rhetorically below. As the blue lines pointing 
away from the cluster indicate, the authorities actively dismissed the public critique 
raised by patients and simultaneously requested adverse events reports from patients. 
These two activities point to a potential risk colonisation dynamic of institutional and 
societal risk. While a comprehensive risk colonisation analysis is beyond the scope 
here, it should be noted that the public critique of the authorities cluster is an institu-
tional risk to the legitimacy of the methods and rules of regulation, and the adverse 
events reporting is a measure to manage the risks to members of society. Managing 
institutional risks and societal risks at the same time are known to produce a difficult 
tension in the responsibility and interests of authorities which could “sensitise regula-
tors to take account of societal risks in different ways” (Rothstein et al. 2006).

The cluster in the top-right corner encompasses patient voices. Again, while 
there are notable differences between casual remarks from a patient on the radio and 
the organised patient group with regular meetings and official mission statement 
(and even further to an individual pharmacist), the similarity of the cluster is the 
position they take in the controversy. What defines this cluster of actors is the col-
lective criticism of the authorities and the lack of formal power to intervene in the 
situation. The actors in this cluster emerged as representatives of the public who the 
authorities are meant to protect, and they voiced different kinds of criticism of the 
authorities’ handling of the situation. Furthermore, they garnered sympathy from 
MPs who do have some degree of formal power to intervene but more relevantly can 
gather and direct media attention as way of support and sympathy.
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The cluster on the bottom-right consists of the two MPs. They represent differ-
ent political parties and probably have different political views on other issues, yet 
their beliefs and statements in the Eltroxin controversy are aligned in the sympa-
thy for the patient cluster and the critique of the authorities. Although the MPs 
most probably had a significantly and democratically important impact on the 
development of the controversy by augmenting it to a national level of attention, 
it is important to note that they emerged relatively late in the controversy. The two 
MPs did not emerge as actors until the controversy was established in the regional 
media, and, as I will discuss below, the MPs could have an electoral interest in 
making themselves heard in this controversy in addition to the support of the 
patients. Methodologically, the late emergence of this cluster points to the limita-
tions of the actor mapping and the strength of the narrative account the beginning 
of Sect. 9.2.3.3. While the map provides overview that cuts across every stage of 
the controversy, the narrative provides a chronology that describes how it unfolds 
over time as a process with multiple stage. This complementarity may give impor-
tant nuance.

Two actors are not placed within clusters. The manufacturer of Eltroxin plays a 
passive role in the controversy given the accusation of regulatory capture. The 
manufacturer is the object of critique but does not respond publicly. The media is 
not clustered with other actors either because it had an important double function 
as both an arena and actor. Instead, media are placed centrally in the diagram 
because it had a connective and infrastructural function to other actors allowing 
relations between them to form. However, the media were also an actor in and of 
itself. In general, media outlets are not neutral conduits of facts and statements. 
Newspaper editors have editorial trajectories informed by their readership and 
commercial and public interest. Moreover, journalists select sources and propagate 
some frames over others, even though they principally aim to balance divergent 
perspectives on a newsworthy event. Media analysis can further elucidate such 
processes (see Chap. 10).

9.2.3.4  The New Zealand Controversy over Eltroxin: Rhetorical 
Perspectives

The actor-network diagram provides an overview of relations between actors in the 
public controversy around Eltroxin. The arrows signify the actions taken by actors 
as described in the narrative account. Two types of actions are observed: Blue 
arrows describe actions that are communicative in nature, whereas the red arrows 
describe regulatory actions. As the majority of actions in this controversy are com-
municative and mediated, rhetorical concepts can further the analysis. In particular, 
the communication of Ministry of Health and the critiques raised by Allan Campbell 
and the MPs deserve further rhetorical consideration.

First, New Zealand’s Ministry of Health chose in their press release regarding the 
potential approval of an alternative brand of levothyroxine to announce that Eltroxin 
“…is not manufactured in India” and that “its manufacture does not involve any 
genetic engineering” (MedSafe 2008b). These two points are outlandish in the 
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context of the rest of the press release, and none of the claims were made in news 
outlets reporting the Eltroxin case, according to Dew et al. (Dew et al. 2017), so the 
nature and origin of these claims are unknown. While these points were undoubt-
edly intended to reassure the public of the quality of the product, responding directly 
to such unspecified and undocumented claims may risk equivocating publicised 
patient experiences with speculation and rumours, effectively rendering the public 
less “rationally minded” and possibly even seeding doubts on topics where there 
were none before. Or readers who are already critical of the authorities’ handling of 
the Eltroxin case may perceive the Ministry of Health’s attempt to discredit claims 
as “straw man argumentation”, in which the authorities misrepresent claims made 
by the public in order to respond to it in a superior way.

Second, Allan Campbell and MPs Jackie Blue and Sue Kedgley repeatedly criti-
cised authorities for the management of the controversy. But by which standards 
should the criticism be evaluated? Allen Campbell was quoted for saying that the 
manufacturer and New Zealand regulators colluded to suppress the story and that 
“the Government should face up and fund an alternative brand until the whole mess 
can be cleared up” (Dew et al. 2017). Aligned with Campbell, Blue sympathised 
with the patient public by stating that “the problem is definitely real. The people we 
have been talking to are not neurotic…” (Dew et al. 2017), effectively insinuating 
that patients who reported adverse events were deemed “neurotic” by authorities. 
Lastly, MP Sue Kedgley stated in a press release that “It’s time for MedSafe to tell 
the drug manufacturer that the new formulation is not acceptable for many New 
Zealanders and that they should provide an alternative drug”.

While all three critiques are charged against the authorities, they differ in their 
substance and should therefore be evaluated by different standards. Whereas Blue 
charged authorities in an ethical register with stigmatising patients, Kedgley argued 
that MedSafe was too lenient with the manufacturer and neglected public safety. 
Most forcefully, Campbell expressed the regulatory capture critique (a critique 
identified primarily in STS). Most probably, his critique gained influence by his 
vocation as a community pharmacist whose professional training grants him exper-
tise within pharmaceuticals. On the other hand, keeping in mind that a collusion was 
not observed at any point, healthcare professionals, including pharmacists, are 
expected to have a higher standard of their claims about medicines than non- 
professionals when raising such accusations in public. While less explicit than 
Campbell’s, Blue and Kegdley’s critiques are more important because they are MPs 
and wield significant agenda-setting powers in national debate. With the Eltroxin 
controversy unfolding less than 4 months before the national parliament election, 
suspicion of political and self-serving motivations behind siding with patient popu-
lation does not seem unwarranted. In any circumstance, recent experience has 
shown that ill-guided interventions by public figures in controversies around medi-
cines can have detrimental effects (e.g. vaccine scepticism (Gottlieb 2016)), so any 
involvement by elected politicians in similar emergent controversies should be 
made with a view towards the risk of distorting and inhibiting the public delibera-
tion of medicines issues.
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In sum, the STS analysis inspired by ANT has provided an overview of actors, 
actions and relations involved in the Eltroxin controversy. Significantly, the dia-
gram showed that citizens and elected politicians aligned in their communicative 
actions and in their opposition to health authorities. Rhetorical perspectives further 
suggested standards by which the actors’ communicative actions should be 
evaluated.

9.3  Utility of Applied Methods for Researching Medicinal 
Product Risk Communication

Even though rhetorical scholars have only begun to systematically engage with 
medicines and health issues within the last two decades (Reed 2016; Segal 
2005), recent such studies reveal the utility and value of rhetorical engagement 
with issues of medicines communication (Teston et al. 2014; Graham and Herndl 
2011; Graham et  al. 2018; Segal 2018). Like the case study provided in this 
chapter, this research highlights the need for closer examination and evaluation 
of the communication processes by which the public is involved in formal dia-
logues about medicines and risk. In contrast to rhetoric, STS scholars have a 
longer history with research in medicines and risks. This research has produced 
novel insights into the industrial outsourcing of pharmaceutical research 
(Petryna 2009), mobilisation of social protest against the regulation of medi-
cines (Epstein 1996) and the “pharmaceuticalization” of everyday life (Williams 
et  al. 2011; see Sismondo and Greene 2015, for an overview). However, few 
STS scholars have directly related their conclusions to medicines communica-
tion. As the second case study in this chapter has illustrated, the use of STS 
methods and concepts provide important resources for understanding the crucial 
role of communication in the mediation of science- society relations. Chap. 1 
provides a comprehensive overview of how STS, rhetoric and other disciplines 
introduced in this chapter may contribute to a multilayered analysis of medici-
nal product risk communication.

9.4  Outlook: Relevance, Improvements and Future 
Potential

In combination, rhetoric and STS can equip medicine communicators with more 
nuanced conceptual understandings and reflection on the concepts that are put to 
work—more or less consciously—in medicinal product risk communication. In 
particular, scholars across vaccine communication (Hausman et al. 2017) and public 
hearings on medicines (Teston et al. 2014) have argued from empirical evidence that 
a stronger understanding of the emotional, sociological and political intricacies of 
medicinal product risk communication would most probably help communicators 
realise aspirations of a more connected, responsible and viable understanding 
between authorities and the variety of publics they engage. More research and 
derived recommendations guiding this engagement is needed.
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Abstract

Given their influence and visibility, understanding how news media cover topics 
involving medicines and how they provide information to their target audiences 
is essential when it comes to medicinal product risk communication research. 
While information about health and medicine are found in entertainment and 
social media, this chapter introduces media science with a focus, albeit not 
exclusively, on journalist-based news media. It presents an overview of relevant 
theories as well as methods that academics, government agencies, professional 
societies and pharmaceutical companies can use to understand communication 
flows in the media and their potential effects. Particularly, it reviews in more 
depth, the methodological aspects of content analyses as well as discusses 
research approaches, including those involving journalists, which could be used 
to guide or strengthen medicinal product risk communication. Media science- 
based research can inform the preparations of communication strategies and 
materials; and studying what is actually happening in the news media is relevant 
to establishing communication models and evaluating communication interven-
tions in a rapidly changing media landscape.
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10.1  The Discipline of Media Science and Practice: Scope, 
Theories and Principles

People around the world get much information about medicines, including vac-
cines, from a wide array of media. Every day, news stories, websites, advertising 
and education campaigns, social media posts, and entertainment programmes pro-
vide information about the availability, benefits, and risks of medicinal products to 
the general public, current and prospective patients, and healthcare professionals. 
With so much health information available from so many sources, it is quite chal-
lenging for patients and healthcare professionals to discern valid and relevant infor-
mation from unreliable information, and for government agencies, pharmaceutical 
companies, and others to use journalist or news media-based communication as a 
channel to provide information on the effective and safe use of medicines. The com-
munication about combined hormonal contraceptives (see Chap. 2), rofecoxib (see 
Chap. 3), and measles-mumps-rubella (MMR) vaccines (see Chap. 1) are recent 
prominent examples in this respect. Much behaviour and social science research 
indicates that it is rarely the case that simply providing more information, highlight-
ing statistics and data, or refuting misinformation will improve consumers’ percep-
tions and knowledge or influence their intentions and behaviours with respect to 
medicinal products (Larson 2016; Nyhan et al. 2014; Reyna 2008). Rather, efforts 
to improve public, patient, healthcare professional, and journalists’ perceptions and 
knowledge, and appropriate patient use behaviours or acceptance of medicinal 
products require a strong understanding of media science and best practices (Nowak 
et al. 2015). Such efforts also require a willingness to make the necessary time and 
resources investments for conducting research or applying research findings and 
derived best practices (Nowak et al. 2015; Bahri 2010; Nowak et al. 2017).

The media environment for the companies that provide medicinal products, 
including vaccines, and the government agencies and healthcare professional soci-
eties that offer recommendations and advice regarding the use of those products, is 
usually complex, dynamic, and challenging. Countries also vary when it comes to 
the laws and regulations that affect what can be communicated and how. As of 2018, 
the United States (US) and New Zealand, for example, are the only countries that 
allow direct-to-consumer advertising for prescription medicines in the media. 
However, regardless of where one is in the world, information on the benefits, risks, 
and safe use of medicinal products is most effectively transmitted to the public, 
patients, and healthcare professionals when guided by research and best practices 
from communication science, of which media science is a major sub-discipline. As 
such, this chapter’s primary focus is on journalist or news media science and prac-
tice considerations, particularly those related to objectives, strategy, research, and 
evaluation.

Therefore, this chapter (1) provides an overview of theories and principles related 
to news media interests or journalists’ coverage of medicinal products; (2) describes 
research methods and findings related to identifying the news media and information 
preferences of audiences; (3) gives directions and examples for how to assess or 
gauge the impact of news media efforts and content on target audiences and public 
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opinion; and (4) offers guidance and recommendations for improving and using 
news media-related research to provide information about medicinal products to 
public and healthcare professional audiences. A distinguishing characteristic of jour-
nalist or news media communication channels is that the placement, presentation, 
tone, and final content of news stories and articles are determined by third parties, 
such as the journalists and their editors, rather than a purchase of media time or space 
(e.g. advertising) that ensures when, where, and how the information will appear. As 
such, trust is a key component; journalists must trust the people and organisations 
providing them information, and the people and organisations must trust that journal-
ists will use or convey the information in a fair, accurate, and appropriate manner.

10.1.1  Terminology

It is important to first recognise the words “media” and “science” have multiple 
meanings, and their definitions have implications when it comes to doing medicinal 
product benefit–risk communication as well as undertaking research to inform or 
evaluate such communication efforts.

The Term “Media”
For instance, at its broadest, the term “media” can refer to the wide array of com-
munication channels available or used to disseminate materials, information, and 
messages. This would encompass everything from mass media (e.g. television, 
radio, national newspapers, general interest magazines) to targeted media (e.g. local 
or community-based television, radio, newspapers, special interest magazines) to 
websites (e.g. news organisation sites, advocacy group sites) to social media (e.g. 
Twitter, Facebook) to place-based media (e.g. billboards, interactive content made 
available on tablet computers, or leaflets placed in physician offices or clinics), and 
include entertainment and educational media along with news media. More nar-
rowly, the term media can be used to primarily refer to news media outlets and 
sources; that is, television, radio, print, websites, and other channels where news 
articles, stories, and content primarily independently produced by journalists and 
reporters (i.e. a journalist who gathers information from multiple sources and does 
own research in this respect) is made available. News-related definitions of media 
typically mean primary control of information, including its use and dissemination, 
lies with news organisations and external parties such as publishers, journalists, and 
editors rather than with the entity producing or providing the medicinal product or 
service or an organisation putting forward recommendations regarding its use.

For government agencies, healthcare professional organisations, and companies 
that manufacture and provide medicinal products, the domain of news media strate-
gies and tactics encompasses media advocacy and outreach, media news or press 
releases and advisories that seek to achieve or “earn” journalist attention, donated 
media (e.g. public service announcements), entertainment-education efforts where 
health information is embedded in entertainment programming or shows, issues 
management, public affairs, and news media response (e.g. responding to news 
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media inquiries) (duPre 2017; Hicks and Nichols 2017). “Earned media” refers to 
medical product attention or mentions in news media stories as well as positive 
reviews, reposts, or recommendations within news stories that were “earned” by 
successful proactive outreach to journalists and news media content writers, typi-
cally done by appealing to or piquing their interest in a product, recommendation, 
or new development (Parvanta et al. 2018). Oftentimes, public relations firms are 
hired for their expertise in undertaking such efforts.

The Term “Science”
Similarly, definitions of the word “science” vary in terms of breadth and scope. In 
the health and medical fields, the term refers to objective, systematic, and theory- 
based approaches to studying phenomena and discovering results that will be gen-
eralisable across populations, time, and places. Experimental designs, randomised 
control trials, and dose–response approaches are common research methods.

The Term “Media Science”
Communication and media science, systematic, and theory-based, but given the var-
ied, complex, and dynamic nature of media, audiences, and messages, randomised 
control trials and dose–response approaches are often not used or possible and gen-
eralisability is typically context and/or audience dependent. In addition, much 
media practice, especially those related to news media, is informed or assessed 
using interviews and focus groups with audience or potential audience members, 
qualitative and quantitative content analyses, and judgments regarding actual or 
potential media and message exposure. As a result, it is important to recognise that 
“media science” has important differences from health and medical science in terms 
of assumptions, methods, and generalisability. Much learning in the media world is 
based on qualitative research, surveys that measure global knowledge or beliefs 
regarding a health issue or medicinal product, and experience and judgments regard-
ing the effects and effectiveness of media content. It also emanates from media and 
public relations practitioner experiences and case studies that have yielded many 
helpful insights into “best” or “effective” practices.

Given these definitions, this chapter highlights and describes news media-related 
research findings, examples, and methods that academics, government agencies, 
professional medical or health societies, and companies who provide medicinal 
products can use to inform their preparations of communications on benefits, risks, 
and appropriate use information to the general public, journalists, targeted sub- 
populations (e.g. the patients who currently use them), and healthcare profession-
als. News media outreach and advocacy, news media content (e.g. stories, articles), 
and education/information campaigns that involve earned or donated media time 
and space are the communication channels and tools of primary interest. In recent 
years, much has been learned from academic studies and professional practice 
regarding how news media channels inform, educate, and persuade people, includ-
ing healthcare professionals, about the benefits, risks, and use of medicinal 
products.
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10.1.2  Theories

As public relations practice illustrates, news media and public service or informa-
tion campaigns have been, and can be, used to convey health and medical informa-
tion in a variety of ways and with a wide range of results (Nowak et  al. 2015; 
Schiavo 2014). Given the multidisciplinary nature of public and media relations, 
many theories and communication frameworks have guided news media planning, 
research, and evaluation (Parvanta et al. 2018; Schiavo 2014; Lattimore et al. 2012), 
including:

Systems Theory
Systems theory focuses on the communication structure that guides an organisation 
in achieving its organisational goals. According to this theory, every organisation is 
part of a system with three components: the organisation, its publics, and its goals. 
Organisations with open systems use news media, primarily through public rela-
tions efforts, to engage with key stakeholders, such as government agencies, cus-
tomers, and non-governmental organisations and advocacy groups as well as 
journalists. When it comes to communicating about medicinal products through the 
news media, systems theory highlights the need for organisations to understand the 
media environment (e.g. who are the key media outlets and journalists), develop 
sound relationships with key stakeholders and news media that are most influential, 
and recognise that success often involves knowing and accounting for the relation-
ship needs of the major parties. For example, news media and journalists not only 
need information about medicinal products, they usually favour information related 
to new developments and need to be able to present the information as part of 
audience- relevant and interesting stories.

Situational Theory
Situational theory states that not all stakeholders or people in stakeholder groups are 
equally interested in or likely to communicate with an organisation. Instead, organ-
isations using public relations or media outreach can more effectively manage com-
munications by identifying where specific publics or people are with respect to the 
topic or issue (e.g. actively engaged and seeking information versus passive receiv-
ers of information). Situational theory is used when organisations identify stake-
holder and/or news media awareness, perceptions/beliefs, and level of involvement 
or interest in an issue as integral to developing a communications strategy or effort. 
In the case of medicinal products, this theory highlights the need for research that 
identifies the likely interest and knowledge levels of various news media outlets, 
journalists, and media audiences and whether or how differences affect their ques-
tions and concerns regarding medicines or medicine-related recommendations. 
Those who are highly interested in or sceptical about a medicinal product typically 
want and need greater information about benefits, risks, and appropriate use while 
communication efforts directed at those for whom the product is relevant but who 
are currently less involved, will need information that will pique their interest.
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Diffusion Theory, Also Called Diffusion of Innovation Theory
Diffusion theory focuses on how people process and accept new ideas, practices, or 
offerings, such as a new vaccine or therapeutic. It posits that people accept a new 
recommendation, product, or service, particularly one that is distinct from those 
presently available, only after going through five discrete steps: awareness (e.g. 
exposure to a message or information about the new offering); interest (e.g. they pay 
attention to the message or information); evaluation (e.g. they consider the message 
or information and use it to assess the usefulness or relevance of the new offering); 
trial (e.g. they discuss the new offering with others or try a sample); and adoption 
(e.g. they act or behave accordingly). The theory also identifies and defines five 
subgroups of people, based on their willingness to accept and adopt innovations: 
innovators, early adopters, early majority, late majority, and laggards. Early adopt-
ers usually decide faster than those in other groups to adopt new ideas, practices, or 
offerings, and thus can serve as role models and endorsers. News media stories and 
content are often especially helpful in creating awareness and interest that can facil-
itate trial by others. Journalists are also often interested in doing stories on people 
who try new products, including medicinal products, for stories that describe an 
individual’s experiences. Further, news stories highlighting early adopters and their 
experiences can surface questions and concerns that journalists and others will 
likely ask as the product or recommendation increases in visibility; and facilitate or 
inhibit adoption by others (e.g. through endorsements or critiques).

Social Learning Theory
Social learning theory posits that people learn and maintain behaviours, beliefs, and 
attitudes by observing others, including how those others process and respond to 
information in the media. Albert Bandura, the social psychologist who developed 
social learning theory in the 1960s and 1970s, noted that people are more likely to 
adopt beliefs and behaviours if they notice others are getting positive attention or 
recognition (Bandura 1977; 1986), both of which can happen with media attention 
and coverage. Conversely, negative news media attention and stories can discourage 
or inhibit adoption or maintenance of a belief or behaviour. Social learning theory 
can be especially relevant when it comes to new health recommendations or new 
medicinal products, with endorsements and use by prominent or similar others often 
helpful in fostering adoption and appropriate use.

Agenda Setting Theory
Agenda setting theory recognises that news and other media have the ability to 
influence the importance of a topic or item on the public or targeted audience’s 
“agenda”; that is, whether and how much individuals pay attention to it and make it 
a priority. In the case of medicinal products, new treatments or vaccines will likely 
attract more healthcare professional and prospective patient interest if the disease or 
condition involved is one that has significant public awareness and media attention. 
Agenda setting theory also brings forth the notion that while the news media often 
are unsuccessful in terms of telling people what to think, they are frequently suc-
cessful in telling them what to think and talk about, including what issues and 
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concerns are important. In the case of health and medicine, media attention and 
coverage can influence whether people think about the need, benefits, and safety of 
new or recommended medicines and vaccines as well as what they believe about the 
disease, health condition involved (e.g. do they believe people like themselves are 
susceptible), and the benefits and risks involved.

Framing Theory
Framing theory puts the focus on how the news media package and present informa-
tion to the public or targeted audiences (e.g. prospective patients and healthcare 
professionals). According to this theory, how journalists and the news media select 
and present information and material (i.e. the “frames” used) affects the meaning 
and interpretation by media audiences; that is, it intentionally or indirectly seeks to 
influence how they think about the issue. In some cases, media outlets and journal-
ists purposely use framing to influence interpretation and beliefs, while in other 
cases, the frame that is used is the one deemed most appropriate. By emphasising 
one angle over another or mentioning some interpretations and ignoring others (e.g. 
through the sources quoted and the quotes used), media stories can encourage or 
discourage certain interpretations (e.g. whether a medicinal product is safe or not). 
The media frames can arise from conscious decisions by journalists and editors 
regarding what information to include and emphasise, from the metaphors and 
examples used in a media story, from a media outlet or journalist’s preference or 
bias for science-based or “natural” medicine, or from the culture in which the news 
media operate (e.g. cultures grounded in individualism will favour different frames 
than cultures grounded in collectivism). Also numerical frames (e.g. either focusing 
on the minority or majority of experiencing or not an event) can be highly influential 
on the formation of preferences.

10.1.3  Principles of Communication Through the Media

There are a number of professional experience and evidence-based principles that 
increase the likelihood of effectiveness and success in using news media to com-
municate and convey information about medicinal products to the general public, 
the individuals who are using the product or are potential users, or healthcare pro-
fessionals, such as those would be recommending a medicine or vaccine or answer-
ing questions about it. These are important to understand for media and 
communication research, as they affect decisions regarding research goals and 
objectives, formulation of hypotheses, research designs and methods, and expecta-
tions regarding whether one’s media-related efforts are likely to have discernible 
effects or impact. Primary among these are:

• Identify the goal or purpose for seeking or responding to news media attention 
related to a medicinal product. To effectively do communication research, one 
needs to know what outcomes are being sought so that appropriate measures of 
message framing, information content, and outcomes are used. This is essential 
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for communication research designed to inform communication campaigns and 
messaging as well as communication research designed to assess or evaluate 
communication outcomes. There are many possible media communication goals 
or purposes. They include increasing awareness or visibility for a new or forth-
coming medicinal product; increasing understanding of a safe use recommenda-
tion among potential users, healthcare professionals, or journalists; creating or 
altering frames of how journalists, the general public, or others think about a 
medicinal product or use recommendation; informing journalists, current or pro-
spective users, and/or healthcare professionals about a product’s benefits, risks, 
and/or appropriate use; influencing perceptions and mitigating safety-related 
concerns, including by providing context; and fostering appropriate product use.

• Newsworthiness and audience relevance matter. Information provided to jour-
nalists and news media outlets usually has to meet their inclusion criteria 
before they will further consider or use it as the basis of a story or as part of a 
story. Their criteria favour information that is new, unique, or relatively 
unusual, would be of interest or relevance to many in the media outlet’s audi-
ence, and timely. In addition, most news media package and present informa-
tion in the form of stories, with the most desirable stories being ones that 
involve conflict, controversy, confrontation, unexpected or breakthrough 
developments, and human interest. Proactive use of these criteria increases the 
likelihood of attracting journalist or news media interest to doing a story related 
to or involving a medicinal product. If media interest emanates independent of 
an organisation’s efforts, these criteria can help in preparing for journalist 
interviews and preparing for the story, particularly in cases where the news 
media focus encompasses disagreement among health and science experts. In 
many countries, it is often the case that news media and journalists believe it is 
their job duty and mandate (e.g. as the fourth component of democracy) to 
question the claims of authorities, including healthcare professionals and pub-
lic health/regulatory agencies, give visibility to those with concerns or differ-
ent perspectives about medicines, or report on the conflicts and controversy 
more so than the benefits of a medicinal product, even when a consensus exists 
that the benefits far outweigh the risks.

• There are many ways to seek news media attention, but message content primar-
ily determines success. Government agencies, professional health and medical 
organisations, and companies that provide medicinal products often have many 
tools for communicating with news media and the public. These include press/
media releases, opinion-editorial columns (“op-eds”), letters-to-the media, video 
news releases, public service announcements, podcasts, online news websites, 
and direct outreach to individual journalists. Often, success, as measured in 
terms of journalist, media, or public interest and use, is contingent upon having 
content that is relevant, timely, interesting, and addresses important health and 
medical issues or questions. Media news releases, for instance, need helpful 
quotes that convey key points in relatively short, understandable, and interesting 
ways. Research can be used to identify the types of content or message framing 
that would most interest news media as well to evaluate whether news media 
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stories included the content and frames put forward by medicinal product com-
panies or government agencies (e.g. in press releases or interviews).

• News media outreach and engagement are important but have notable limita-
tions. When developing communicating plans for medicinal products, it is often 
necessary to assess and supplement news media-related efforts because news 
media and journalists may not see or use a media release (e.g. do a news story); 
some topics and products may be of greater interest to media outlets and journal-
ists; information provided to news media may not be used or may be placed into 
a different context; and news media and journalists often use information from 
other sources, including to present divergent views (Lundgren and McMakin 
2013; Rickard et al. 2013; US Food and Drug Administration 2011).

10.2  Research Approaches and Methods

10.2.1  Categories of Media Science Communication Research

Three major categories of research are important to media communication: forma-
tive research, message and material testing research, and evaluative research.

Formative Research
Formative research occurs first and is concerned with building an in-depth under-
standing of the problem or issue that needs addressing, setting the stage for a suc-
cessful communication or media strategy, and guiding the development of news 
media plans and messages (e.g. by learning what information healthcare profession-
als or targeted audiences are most interested in knowing more about). Formative 
research can be used to inform decisions regarding which news media outlets or 
journalists to focus on, how to frame and present messages, and which questions or 
concerns to place a priority on when developing materials for healthcare profession-
als, prospective patients, or media interviews (Wilcox et al. 2015). During the forma-
tive research stage, a major focus is on better understanding the targeted audiences, 
including their current knowledge and beliefs about a disease or medical condition, 
their attitudes and beliefs toward the medicinal product or product use recommenda-
tion, how they make decisions regarding medicinal products, the communication 
channels they trust and use for health information, and how they perceive the benefits 
and risks associated with a medical condition and related medicinal products.

In the formative communication stage, the research team might also need to 
understand the legislative or policy environment they will be communicating within 
(see Chap. 15) as well as the competitive landscape for the product or service. This 
may mean that formative research, such as in-depth interviews or focus groups (see 
Chap. 8), may need to involve policymakers or key stakeholders as participants, as 
well as consumers. It may also involve reviewing articles published in both aca-
demic and non-academic professional publications (e.g. print or internet-based 
magazines or newsletters which provide stories, ideas, products, or services to peo-
ple in a specific industry or type of business, such as Pharmacy Today) for insights, 
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including relevant research findings. Regardless of who the participants represent, 
formative research needs to surface information and insights that can help medicinal 
product companies, government agencies, or public health officials more effectively 
communicate the value, benefits, risks, and appropriate usage of a medical product 
to (1) the healthcare professionals involved in recommending and administering it; 
(2) the people or patients who would benefit from using it; and (3) news media and 
journalists who may do stories.

Materials and Message Testing Research
Once the initial communication materials, including media messages, have been 
drafted, researchers move into the testing phase of research. As the name suggests, 
this phase focuses on materials testing for the messages and communication materi-
als that have emerged from earlier formative research. This might include the testing 
of specific “frames” or ways of presenting information to different target audiences. 
Often, testing research is done to gauge whether it would be more effective to use a 
positive frame (e.g. an emphasis on the benefits gained from product use) or a nega-
tive frame (e.g. the harm caused by a health condition). Qualitative research is gen-
erally privileged at this stage, with focus groups offering a particularly attractive 
option for researchers. Other options are available, however, including survey ques-
tionnaires, one-on-one personal interviews, and experiments (Nicols 2017). The 
testing phase typically focuses on four key attributes related to the message or mate-
rials that have been developed (Nicols 2017):

• Clarity: The first is a focus on clarity and calls to action. Regardless of the meth-
odology employed (focus groups, surveys, experiments, interviews, etc.), partici-
pants at this stage are asked to evaluate the overall clarity of the messages being 
communicated. In doing so they may be asked how well they understood the 
information, to identify any problematic ideas or terminology in the materials, to 
identify, in their own words, the primary messages of the materials, or to describe 
what next steps they believe the materials are asking them to take (Lewis et al. 
2016). The goal here is on increasing the likelihood the materials will be ade-
quately understood by most members of the targeted audiences as well as jour-
nalists who may receive them as part of their information gathering and reporting 
efforts.

• Appeal: Next is a focus on the appeal of the messages (Nicols 2017). Here the 
research is focused on understanding respondents’ sentiments as they relate to 
the information and major messages. Key questions include: Is the information 
personally relevant and appealing? Does the tone and information fill them with 
hope or despair? Do the messages produce feelings of powerlessness, control, or 
self- efficacy? Do the messages come across as believable and relatable? Would 
they want to continue viewing or otherwise interacting with the content?

• Relevance: Similarly, researchers must determine the personal relevance of their 
materials for those in the targeted audiences, including news media. To do so, they 
might ask participants whether and how the messages got their attention or what 
might be done to ensure this information would stand out in a crowded informa-
tion environment. Respondents might also be asked about words or phrases that 
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should be added (or omitted) from the message to help it better speak to them on 
a personal level (Nicols 2017). Researchers must be careful about crafting mes-
sages that are too broad or narrow at this stage and should always be cognizant of 
how the information will be received by targeted audiences. In the case of journal-
ists, for instance, would the information be considered newsworthy?

• Formation of intent: Finally, researchers should evaluate the potential behav-
ioural outcomes on those receiving the messages. The focus here encompasses 
outcomes such as self-efficacy (e.g. perceived ability to do) and ease of compli-
ance with the message’s call to action. Respondents should be asked about any 
possible barriers to compliance, including what can be done to overcome such 
barriers. Likelihood scales for better understanding audience compliance might 
be especially effective for tapping into behavioural intent. A major challenge 
here, however, is that much formative communication research, particularly that 
involving message or material testing or related to behavioural intention, gener-
ally cannot be done with journalists, editors, or other key news media members 
who make decisions about news stories and content. Journalists and news media 
members usually do not and cannot participate because of organisational policies 
or professional standards and practices (Association of Health Care Journalists 
2018). Most journalists and news media members purposely seek to be indepen-
dent, and maintain independence, from companies and agencies seeking their 
attention, including those involved with medicinal products.

Chap. 12 on design science discusses testing methods further.

Evaluative Research
Once a communication effort, such as a media campaign to launch a new medicinal 
product, has run its course, evaluative research can be used to assess outcomes and 
effectiveness. Such research efforts seek to collect information that can be used to 
determine if key communication objectives were met and might also be used to 
improve future communication efforts. Evaluative research is generally concerned 
with two key areas of focus: process measures (a.k.a., measures of potential expo-
sure to information) and outcome measures (a.k.a., measures of knowledge, aware-
ness, attitudes, and actions) (Nicols 2017).

Evaluation of Exposure to Information
Measures of potential media exposure are easiest to collect (Wilcox et al. 2015). 
These might focus on broad indicators of news media success, such as whether the 
information appeared in news media stories, how many and which news media out-
lets carried stories about the medicinal product, the number of people reached by 
the media outlets in which the information appeared, or the number of visitors to a 
news media website where the information appeared. These assessments may also 
involve content analysing all the media coverage or selected stories to identify the 
tone, frames, and content used. For instance, trained coders may be asked to analyse 
the stories or articles that appeared in key media outlets (e.g. major newspapers or 
blogs) to determine what percentage of the overall content was favourable, unfa-
vourable, or neutral in tone toward the organisation, the product, or service.
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Online tools have emerged as particularly important for studying news in the 
internet as well as identifying and understanding social media impacts of news media 
stories. These tools track metrics like click-through rates (e.g. how many people used 
the website link included in a tweet or press release), page visits, top traffic sources, 
engagement duration (e.g. how long audience members spent on specific pages), 
activity ratios (e.g. the proportion of active to passive members on your web or 
Facebook pages), the virality of content and conversion rates (e.g. turning visitors 
who went to a webpage into consumers of a product or service). Organisations can 
also track increases in Twitter followers or Facebook friends, as well as the number 
of “likes”, “retweets”, or “shares” that different posts received (Wilcox et al. 2015).

While social media and audience reach/exposure metrics are helpful for getting 
a sense of how many people may have seen a story or specific types of information 
or what appeared in media stories, they generally fail to provide information into 
audience responses to a news media story or the messages found in news stories. 
Mere exposure to a news media story does not equate to individuals’ reading or 
viewing the story nor does it mean that those who read or viewed the story gave 
much thought or consideration to the information. Measures of reach, exposure, or 
media content also do not provide any information related to attitudes, beliefs, or 
intentions among audiences. For instance, even a flattering blog post or news article 
about a pharmaceutical company or medicinal product might generate sceptical or 
negative reactions among many of those who saw it, resulting in distrust of the 
information and a net negative change in attitude toward the company or product.

Evaluation of Communication Impact
The second type of evaluative research thus aims to go beyond measures of reach 
and exposure and obtain information about effects (e.g. what happened?) and effec-
tiveness (e.g. did what we want to happen occur?). These types of media studies use 
methods and measures to discern impact on outcomes such as awareness, knowl-
edge gain, shifts in attitudes, and ultimately, behaviour (or future behavioural inten-
tions) (Nicols 2017). Unlike with process measures, evaluative research seeks to 
obtain information on whether and how audiences processed the information that 
was communicated rather than speculating on such impacts. However, given the 
volume and dynamic nature of news media stories, it is often very difficult to iden-
tify and discern the effects of specific news media content on readers or viewers. If 
one can assume that large numbers of people will be exposed to, and thus poten-
tially be aware of, news media content related to a medicinal product, pre-post sur-
veys can be used to compare the knowledge and attitudes of those who recall 
exposure versus those who do not.

10.2.2  Overview of Methods

Media science applies a range of methods, many emanating from the broader social 
sciences, to which communication and media science belongs. As noted, the prin-
ciple research methods used in media science are focus groups and interviews; sur-
veys; experiments; and news media content analysis.
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While most of these methods are presented in detail and with references to fur-
ther methodological guidance in Chap. 8 dedicated to the social sciences, the next 
section of this chapter describes and exemplifies their application and utility for the 
specific objectives of media research. In addition, as the news media contribute to 
generating public knowledge and sentiments, methods for analysing public senti-
ments are also relevant to studying the effects of the media, and this is also reflected 
in Chap. 11 on social media research. The cited studies that follow in this chapter on 
media science and practice have been chosen as recent examples of how a given 
research methodology has been employed in the published international research 
focusing on medicinal product risk communication. It is, of course, impossible to 
have a full knowledge of how these methodologies are being employed by private 
organisations like pharmaceutical companies, for instance, but references to the 
published research provide a reasonable proxy for how private organisations are 
likely exploring similar issues. We discuss methodologies in approximate chrono-
logical order, beginning with those methods most often employed in the early for-
mative and testing phases of research before ending with those more commonly 
associated with evaluative approaches.

10.3  Utility of Applied Methods for Researching Medicinal 
Product Risk Communication

10.3.1  Focus Group and Interview Studies

Focus groups and interviews are qualitative research methods and especially well- 
suited for both formative and testing research. Both can be quickly and inexpen-
sively conducted, provided the organisation has access to key stakeholders and 
members of targeted audiences. In the case of media research, focus group discus-
sions with members of targeted patient audiences can provide insights into current 
knowledge and beliefs regarding the medicinal product or product category, while 
one-on-one interviews with healthcare professionals are often used to identify their 
beliefs and communication needs. Both methods allow for a detailed understanding 
of audience thoughts, with focus groups allowing for such an understanding in a 
social setting where participants can respond to the thoughts of others in the room. 
The discussion can provide an expanded understanding of how audiences might 
view messages (Wimmer and Dominick 2011). The nature of these data collection 
methods also means that the interviewer or moderator can ask follow-up questions 
to clarify participant comments or to explore further topics and issues arising from 
participant comments but not previously known to be significant (Wimmer and 
Dominick 2011).

At the same time, the information learned from interviews and focus groups is 
not generalisable to a larger population, in part because the methods typically rely 
upon very small convenience samples of respondents. Each also brings the need for 
skill in conducting interviews and guiding discussions. For example, it can be dif-
ficult to create an environment where participants feel comfortable sharing their 
thoughts. Shyness or a reluctance to express a minority viewpoint is oftentimes 
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compounded in social settings (Wimmer and Dominick 2011). Extroverts might 
also monopolise the conversation in a focus group setting, reducing the researcher’s 
ability to gain the perspective of all participants. A skilled and trained moderator or 
interviewer is therefore a necessity (Wimmer and Dominick 2011).

It is likely that companies and the firms they hire to implement marketing and 
communication campaigns for medicines and pharmaceuticals have learned much 
about the effects and effectiveness of their media efforts and news stories through 
interviews and focus groups. However, such entities do not generally make their 
research findings public. However, academics are often involved in formative com-
munication studies. One recent study in the US, for example, used focus group 
discussions to gain insights into how mothers and caregivers who were hesitant 
about recommended childhood vaccinations would respond to short educational 
videos and infographics designed to show the benefits of vaccines were significantly 
greater than the risks (Mendel-Van Alstyne et al. 2017). After viewing, participants 
were asked how understandable and appealing the materials were, and whether the 
key messages made them more positive and confident about childhood vaccinations. 
The authors found evidence that videos were better received than infographics, and 
that most participants found the creative attempts to explain the value of vaccines 
worthwhile. In addition, the study indicated some materials resonated better with 
some participants than others, suggesting a portfolio of vaccine information materi-
als would likely be needed rather than a single video or infographic.

Researchers in the Netherlands examined whether media use resulted in patients 
being more active communicators with their doctors during medical consultations, 
and whether differences existed between native Dutch and Turkish-Dutch patients 
(Schinkel et  al. 2015). In addition, the study assessed the relationship between 
patient participation and communication outcomes. A total of 191 patients partici-
pated in the study, which involved pre- and post-consultation questionnaires assess-
ing their information seeking as well as the recording and content analysis of 120 
patient-general practitioner (GP) consultation. Native Dutch patients were less 
likely to have consulted traditional media sources (e.g. books, newspapers, maga-
zines, radio, TV) and participated to a greater extent during the consultations (e.g. 
asked more questions) than Turkish-Dutch patients of similar educational levels. 
The Turkish-Dutch patients used a wider variety of media in their search for health 
information and used these sources more frequently than native Dutch patients.

10.3.2  Surveys

Surveys, when properly designed and administered, can overcome the generalis-
ability issues that limit the value of interviews and focus group research (Wimmer 
and Dominick 2011; Babbie 2007; Frey et al. 2000), making them potentially useful 
for all phases of research, particularly the formative and evaluative phases. In the 
formative phase, a well-designed and administered survey to a random selected 
sample of respondents in a target population can yield valuable insights for what 
information needs to be conveyed and how messages should be presented to the 
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broader population. However, high-quality surveys can be expensive to implement. 
Careful attention must be paid to the wording of items and the order of response 
options as even seemingly minor changes in these areas can impact how audiences 
respond to a given question (Moy et al. 2001). Similarly, different survey methods 
(e.g. in-person, telephone, online) carry with them their own set of advantages and 
disadvantages with regards to issues like response rates, costs, the honesty of 
respondents, and the timeliness of the data collection. While there are differences 
across formats, surveys using random probability samples can be expensive to 
administer, with costs typically in the tens of thousands of US dollars (Wimmer and 
Dominick 2011; Babbie 2007; Frey et al. 2000) Further, the key advantage of gen-
eralisability is lost when non-probability samples—that is, samples where not every 
member of the population has a non- zero, known, and equal chance of being selected 
into the study—are utilised. Thus, the selection of respondents is critical and often-
times requires outsourcing work to major public opinion or polling firms.

Surveys are also a research method that has been successfully used to learn more 
about how journalists consider and cover health-related topics, though much of this 
research involves US media. In one of the largest such studies, 468 reporters and 
editors representing 463 local and national broadcast and print media outlets in the 
US were surveyed to learn more about their educational and demographic back-
grounds and how they initiate, prioritise, and develop health and medical news sto-
ries (Viswanath et al. 2008). They found 70% had a bachelor’s degree and 19% had 
a master’s degree, but only 8% were life science majors in college. The three pri-
mary sources of initial ideas for health and medical stories were “a person with 
whom the reporter is frequently in contact with”, press conferences and press 
releases, and newswire items. The primary factors that determined whether an idea 
would become a story were potential for public impact, new information or devel-
opment, supervisor/editor interest, and ability to provide a human angle. With 
respect to the latter, a 2013 study used a survey to gain insights into how journalists 
select the people and case examples used in medical news stories (Hinnant et al. 
2013). They found reporters often sought and highlighted interesting, likeable peo-
ple who were perceived to be similar to those in the media outlet’s audience, with 
most journalists seeing inclusion of such sources as adding a needed human element 
that medical experts and government officials could not provide.

10.3.3  Experiments

Experiments can be particularly helpful at the testing and evaluative stages of research. 
Experiments are well-suited for assessing the effects and effectiveness of different 
variations in the wording, content, or creative presentation of a message or piece of 
communication. Attitudes and beliefs toward a medicinal product can be assessed 
before participants are randomly assigned to a message condition. Once the partici-
pants receive their assigned message they can be asked again to indicate their attitude 
and beliefs toward the product of interest. Researchers can then compare before and 
after responses to see whether message exposure changed attitudes or whether one 
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presentation performed better than the rest. The condition or conditions producing the 
most favourable change in attitudes can then be selected for broader use. With 
advances in technology, messaging experiments can now be easily done using most 
online survey platforms, including those provided by Qualtrics, YouGov, GfK 
Knowledge Networks, and the National Opinion Research Center. The key advantage 
of experiments is control—specifically the ability to pinpoint the message or com-
munication as the cause of any change in attitude by controlling for other confounding 
factors; however, most experiments rely on non-probability samples, making general-
isability difficult (Wimmer and Dominick 2011; Babbie 2007; Frey et al. 2000).

Message testing experiments are particularly popular in health communication 
research. For example, experiments with United Kingdom (UK) participants were 
utilised to investigate the impacts of more or less personalised styles of information 
presentation when prescribing medicines. The study found that more personalised 
methods of information delivery were associated with higher reported satisfaction 
with the information and lower reported concerns about the likelihood of side effects 
or other risks to health (Berry et al. 2003). Researchers in Australia have developed 
a general framework for message design and testing that can be used to systemati-
cally guide the development and evaluation of persuasive health-related messages, 
including to inform media strategies (Lewis et al. 2016). The framework—the Step 
Approach to Message Design and Testing (SatMDT)—was developed to guide road 
safety health promotion efforts but is based on persuasion and health theories that 
have guided many health media and advertising campaigns.

From an outcomes perspective, an evaluative approach to message testing was, 
for example, taken concerning the issue of vaccinations (Nyhan et  al. 2014). 
Looking at US parents’ intentions to vaccinate children against measles-mumps-
rubella (MMR), this study randomly assigned parents to receive one of four possible 
communication interventions that were currently being used to educate parents 
about MMR vaccine benefits and risks. Overall, the findings from the study were 
disheartening, with none of the educational materials increasing parents’ intentions 
to vaccinate a child in the future. Some of the interventions even backfired in that 
they reduced parents’ vaccination intention. The study does, however, illustrate that 
messaging success is not guaranteed and that message testing can also help identify 
messages or materials that may produce negative effects, including those designed 
to address safety fears or concerns.

10.3.4  Content Analyses

Content analysis is a common method for examining media coverage and public 
sentiment, particularly during the evaluative phase of research. Further, as the meth-
odology is not dependent on direct interaction with members of the public, content 
analyses and media tracking have emerged as cost-effective proxies for public opin-
ion. This approach can be as simple as compiling clippings of product mentions 
from major newspapers or magazines or it can be more sophisticated. For example, 
an analysis of the tone of conversation will require the creation of a codebook for 
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identifying relevant content and for defining the key categories of interest. These 
categories might be arrived at inductively based on a close reading of media content, 
or deductively based on a broader theoretical understanding of the topic. Then, cod-
ers will need to be identified and trained to ensure they classify content in the appro-
priate categories of interest and to make certain the validity of the findings (for an 
overview of the content analysis methodology, see Krippendorff 2013). Depending 
on the outlets and timeline of interest, tools like LexisNexis may need to be pur-
chased to gain access to content.

Traditional content analysis approaches are best suited for traditional media out-
lets, like newspapers, magazines, radio, and television. The sheer volume of content 
online makes human coding through traditional content analysis techniques difficult 
at best, and impossible for high media coverage events or products (Su et al. 2017). 
Many academic studies have used content analyses involving traditional news media 
outlets to examine how vaccines, particularly perceptions of benefits, risk, and safety 
are conveyed. One such study content analysed 1147 US newspaper stories involv-
ing mention of immunisation safety topics or issues from 1995 to 2005 (Hussain 
et al. 2011). The findings included most were news articles (81%) rather than editori-
als or opinion pieces, typically they were 500 words or less in length, and 72% were 
written because of a policy/programme or announcement about vaccines. Vaccine-
safety concerns and vaccine policy were the most frequent topics, with the main 
topic in 20% of the stories being vaccines are safe. More recently, a number of media 
content analyses have examined Human Papillomavirus (HPV) vaccine and immun-
isation recommendation news stories, for example, in the US, the UK, and world-
wide (Bahri et al. 2017; Casciotti et al. 2014; Hilton et al. 2010). Findings included 
that most news articles were prompted by research/scientific advancement or 
immunisation policy actions, a large percentage of the stories highlighted HPV vac-
cine benefits, many stories highlighted conflicts and controversies regarding the vac-
cine or a vaccination recommendation (e.g. the vaccine would foster earlier sexual 
initiation), and personal testimonies were frequently used to convey messages.

10.4  Outlook: Relevance, Improvements and Future 
Potential

10.4.1  Future Research Contributions from the Media Science 
and Journalists

The news media landscape across the globe will likely continue to be dynamic and 
varied. As such, there are many needs and opportunities for additional studies that 
can inform, evaluate, and guide medicinal product information provision through 
news media channels. First, given the potential impact news media can have in gen-
erating initial interest and perceptions regarding medicinal products, particularly 
new offerings, further studies with journalists and editors are needed to gain insights 
into current practices and perspectives. As more news content moves online, and 
frequently encompasses greater use of video and graphics, it will be important to 
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learn whether and how their story preferences and medicinal product content needs 
are affected. In addition, as medicine becomes more individualised and tailored, 
does this affect how journalists and editors report and write about the benefits, risks, 
and safety of medicinal products. Second, given the significant differences that exist 
across the globe with respect to news media outlets, journalist background, and news 
media independence from government, more studies are needed in a wider variety of 
places. At present, much of the published research involves high income countries, 
with relatively little known about low- and middle-income countries and how media 
in those places report and present medicinal benefit, risk, and safety information.

10.4.2  Medicinal Product Risk Communication Research 
in a Rapidly Changing Media Landscape

The Internet
With the growth of Web 2.0 technologies, companies like Crimson Hexagon and 
Radian6 have become popular for the so-called social media listening. These plat-
forms offer medicinal product organisations and government health agencies the abil-
ity to track social media discussions about products, the organisations who manufacture 
and market them, and health recommendations, including assessments of the tone of 
online postings and conversation, levels of audience engagement, key influencers, and 
the timeline of postings and discussions. These platforms generally work by conduct-
ing a census of all content that researchers identify via a keyword search. Companies 
like Crimson Hexagon and Radian6 work with social media companies to ensure 
complete access to publicly available content (Su et al. 2017). Many, if not most pub-
lic relations and advertising firms employ some form of social media listening and 
analytics for their clients. Methods using social media as a data source for medicinal 
product risk communication are covered in greater depth in the next Chap. 11.

Virtual and Augmented Realities
In addition to advances in social media, the technologies of virtual and augmented 
realities are emerging as promising areas of research for communication and media 
science scholars, including those working in areas of health and medicines. The 
promise of being able to engage audiences by exposing them to simulated scenarios 
involving illnesses or diseases without physical exposure to any actual or “real 
world” danger is viewed as an exciting frontier for health and medicinal communica-
tion. Such technologies could also be used to help journalists better understand how 
vaccines and therapeutics work or how their safety was established. While there 
remains much to learn in these spaces, the early evidence suggests that there is great 
promise in providing medical and health-related information to individuals via vir-
tual and augmented realities, with more immersive environments often associated 
with greater retention of message information, better understanding of key concepts, 
and a stronger likelihood of following prescribed behaviours. It will be interesting to 
see how fully and with what strategies health and medicinal product organisations 
and government health agencies embrace these new communication technologies.
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Abstract

The use of the social media by people around the globe is widespread. This chap-
ter discusses the contribution which social media research can offer to pharma-
covigilance and medicinal product risk communication research. While the use 
of the social media itself and the development of social media strategies are 
important topics for research, this chapter focusses on the methods of social 
media listening and crowdsourcing of information, and provides examples of 
their utility. It highlights opportunities, limitations, challenges as well as ethical 
and legal aspects that need to be addressed for future research.
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11.1  The Discipline of Social Media Research: Scope, 
Theories and Principles

11.1.1  An Introduction to Social Media Research

The internet has had widespread uptake around the globe and offers opportunities and 
challenges for risk communication in safety of medicines. In 2015, there were 3.2 bil-
lion (International Telecommunication Union (ICU) 2015) internet users worldwide; 
63% were from low- and middle-income countries (International Telecommunication 
Union (ICU) 2015). Even in least-developed countries, a significant number of people 
access the internet regularly, especially from handheld devices operating over cellular 
data networks. The internet is used for disseminating and accessing information via 
websites, electronic mail, purchasing goods, and engaging via social media. In 2015, 
nearly two-thirds of adults (65%) in the United States (US) used a social networking 
site. While the majority of these individuals were aged between 18 and 29, 35% of 
adults aged 65 and older were using social media (Perrin 2015).

11.1.1.1  Social Media Listening
Billions of people interacting with the internet, or being “online”, on a daily basis 
generate traces of important information that can be aggregated and analysed for 
research purposes. The process of using social media to understand how consumers 
discuss specific topics in online spaces is known as social media listening (Powell 
et  al. 2015). Typically, social media listening is a passive process for the social 
media users and has been used for commercial purposes, like marketing and retail. 
However, a large amount of daily discussions in social media pertains to health 
information and diseases, as well as biomedical and medical products that address 
these conditions (medicines, devices, vitamins, supplements, etc.) (Powell et  al. 
2015). Many of these health-related discussions are generated by patients, compris-
ing a large corpus of free-text narratives that can be leveraged for health-specific 
research (Powell et al. 2015).

11.1.1.2  Crowdsourcing of Information
Crowdsourcing of information, on the other hand, is generally an active process 
whereby online participants are solicited for specific information. It may be defined 
as the systematic effort to collect information from a wide audience, particularly 
through online tools that can provide mutual benefits to participants and activity 
sponsors (Bahk et al. 2015).

In practice, both active and passive processes may be used within a single 
research project. For example, social media listening may be used to form hypoth-
eses, which are then tested using crowdsourced data. Conversely, social media lis-
tening can be used post hoc to contextualise and make sense of unexpected 
crowdsourced information, such as jargon and acronyms.

Information from patients is traditionally captured through qualitative research 
or surveys, usually with a series of standardised questions (see Chap. 8). However, 
listening to the patient voice in this structured way may limit the scope of patients’ 
responses and their willingness to discuss sensitive topics. In contrast, unstructured 
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discussions acquired from online forums—particularly those dedicated to discus-
sions regarding a specific therapeutic area or treatment—could provide a wealth of 
patient information that typically is not captured in traditional studies due to hearing 
directly from the patient. Metadata derived from posts and user account profiles can 
provide a more complete picture for research-related applications than relying 
solely on a single post, and has the possible benefit of painting a more comprehen-
sive view of a patient’s life than just based on a cross-sectional survey response.

The body of literature on digital health is expanding rapidly (Rothman et  al. 
2015). While the use of the social media and the development of social media strate-
gies are important topics for research, in this chapter we narrow the focus. Our aim 
is to describe how to apply emerging tools of social media research—a new disci-
pline under formation—to the post-authorisation safety surveillance of medicinal 
products and pharmacovigilance overall. This additionally includes the application 
to medicinal product risk communication research in particular, including for the 
purpose of planning and evaluation of communication interventions.

11.1.2  Pharmacovigilance, Risk Communication  
and the Social Media

Pharmacovigilance monitors a medicinal product to identify and assess adverse 
events that may occur in patients. Adverse events causally associated with a medicine 
(i.e. adverse reactions) pose a patient and public health problem. However, both rare 
and late reactions are difficult to uncover through clinical trials during the develop-
ment process of a medicine because trials typically include a couple of thousand 
patients at maximum and are relatively short in duration compared to long- term 
medicines use in real life. For this reason, safety surveillance after product approval 
by the regulatory body and during use in healthcare is of critical importance to safe-
guarding the availability and development of pharmaceutical medicines. Legal obli-
gations for pharmaceutical manufacturers and established practices during this 
post-authorisation phase refer to characterising, preventing, and minimising risks 
related to medicinal products. Fundamental to these pharmacovigilance processes 
are continuous exchange and (re)assessment of risk information. Many organisations 
currently use a combination of automated and manual processes to perform neces-
sary pharmacovigilance duties, including with traditional individual case safety 
reports, i.e. reports of an adverse reaction suspected in a patient, that are submitted as 
the so-called spontaneous reports through national reporting systems. Harms related 
to medication errors or product quality concerns may also be reported depending on 
national definitions and requirements. Reports can be submitted via telephone, paper, 
email, fax, online forms, and mobile apps. Nowadays evidence from observational 
studies, in addition to spontaneous reports, is very important for further investigating 
safety concerns or proactively monitoring a medicine at the population level.

More recently, regulatory authorities and other stakeholders have recognised the 
importance of capturing the patient voice and data contribution for pharmacovigi-
lance. As such, regulatory authorities in many countries recommend to patients to 
report adverse events they suspect with their medicines, and recommend testing of 

11 Social Media Research



310

risk communication for patient comprehension, even asking for patient input on 
proposed risk minimisation/communication plans and strategies (Snipes 2015). In 
general, the patient voice has been established as an important addition to a variety 
of medical research initiatives (Smith and Benattia 2016). Patient-reported out-
comes are now accepted in clinical trials, and there is a renewed focus on patient-
reported outcomes derived from unstructured data in other types of research, such 
as comparative effectiveness (Peacock 2014).

Starting in 2011, questions about the future of social media and pharmacovigi-
lance were raised by senior figures in the field (Edwards and Lindquist 2011). With 
the rise of social media usage, there is potential for social media to be incorporated 
into effective pharmacovigilance (PatientsLikeMe 2019), including risk communi-
cation, by manufacturers, regulators, and others involved. Social media can be per-
ceived as a new data source to inform pharmacovigilance and risk communication. 
Nevertheless, the volume and concerns about tenuous causality give rise to legiti-
mate concerns about muddling data from social media with vetted data from care-
fully honed pharmacovigilance information systems. Yet, the processes in place 
globally for pharmacovigilance information processing offer a potential framework 
for dealing with social media data. This will require a careful balance of human and 
machine tasks, tempered by vastly different concepts of privacy and collaboration.

This chapter provides an overview of how social media research may be used to 
augment current medicines safety surveillance and risk communication practices 
through case studies, discussion of its potential opportunities for benefits and limi-
tations, ethical and legal concerns, as well as practical lessons learnt and future 
outlook. This includes a synopsis of the current public debate on the usefulness of 
social media research in pharmacovigilance, underpinned by examples. Many high- 
quality reviews of existing applications have been published recently (Rees et al. 
2018; Convertino et al. 2018; Tricco et al. 2018; Wong et al. 2018; Demner-Fushman 
and Elhadad 2016; Golder et al. 2015; Lardon et al. 2015; Sloane et al. 2015; Sarker 
et al. 2015) and should be consulted for more in-depth discussion of topics like the 
merits of particular data sources and computational methods.

11.2  Research Approaches and Methods

11.2.1  Selection of Social Media Sites

For clinical trials and epidemiological studies, site selection is central to investigat-
ing causal inference from observed associations. Similarly, a wide variety of social 
media platforms currently exist, and each may be used primarily by a different 
population; therefore, one social media site may be more appropriate for a specific 
research purpose than another. Permissions associated with a specific site might 
only allow for use of certain information. Additionally, each site’s users may have a 
unique demographic profile that could change over time. For research projects that 
are interested in specific, well-defined topics or events, Twitter might be useful due 
to the hashtag (#) feature, which groups posts into a folder system; hashtags are a 
means of organising content in social media, akin to folders in traditional computer 
operating systems or electronic mail (Grajaless et al. 2014), but limited by length of 
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content. Researchers specifically have been able to utilise Twitter to connect with 
patients or potential patients about a variety of health topics. However, for privacy 
reasons, healthcare professionals and patients should be cautious about what con-
tent they publicly share (Grajaless et al. 2014). Closed social media platforms such 
as a site for patients of a clinical practice allows patients to be actively involved in 
their care coordination, track their clinical progress, and have greater access to their 
physicians (Grajaless et al. 2014). While this is beneficial to the patient, this infor-
mation is often unavailable for research projects. Alternatively, online patient com-
munities offer a theoretically more secure healthcare forum for patients to 
communicate with one another. These sites are more likely to partner with stake-
holders who are interested in using online patient narratives in research that will 
directly benefit the patients who originally generated the data; however, a site’s 
terms of use may require organisations to pay or to follow certain guidelines to 
access the raw data, with varying standard of informing or obtaining consent from 
patients.

11.2.2  Study Designs

Studies using social media data often default to cross-sectional epidemiologic 
designs because they are straightforward to conduct. Metadata about the user 
account (such as patient gender and location) that accompanies an individual mes-
sage posted to a site may be used to define prospective cohorts, bringing such 
research more in line with other epidemiological study designs. For example, if a 
medicine safety communication intervention is targeted to a high risk subset of 
patients (say, women of reproductive age actively seeking to become pregnant that 
should avoid a suspected teratogenic medicine), then individuals with the underly-
ing disease condition who meet the high risk criteria could be identified in social 
media from post histories and metadata. This subset of patients could be enrolled in 
a prospective cohort to evaluate message penetration (say, by seeing if these indi-
viduals repost warning materials generated from the information campaign).

11.2.3  Social Media Listening

Early initiators (Knezevic et al. 2011; Bian et al. 2012; Wu et al. 2013; Chary et al. 
2013; Abou Taam et al. 2014) presented technical modalities when social media 
surfaced as an untapped data source for pharmacovigilance. The general approach 
to social media listening remains the same, even as new tools are developed:

• First, data are generated by users of a social media site, usually a general- purpose 
social network or a disease-specific patient forum.

• Second, with permission from site administrators, unformatted text and metadata 
on user characteristics are transferred to servers held by the analyst.

• Third, text is standardised and formatted for machine processing, including 
removal of verbatim multiplicate copies (e.g. reposts or forwards) (Sharpe 2014), 
perhaps with steps to preserve anonymity of social media users.
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• Then, an automated or semi-automated process is conducted to isolate the name 
of the medicine and the description of the suspected adverse reaction or another 
medicine-related problem, often with the use of purpose-built or existing pub-
licly available medical semantic language tools. Machine learning tools are usu-
ally required to separate the indication for using the medicinal product from the 
suspected adverse reaction, as well as the removal of spam, advertisements, etc.

• A further step of manual review is often executed, with vastly different amounts 
of human effort involved. The most intensive individual case reviews are con-
ducted by pharmacovigilance experts, and more commonly cursory review is 
completed by entry-level analysts.

• Finally, quantitative descriptive statistics are generated through summarisation, 
including comparisons to traditional sources of pharmacovigilance data, leading 
either to a publication for disseminating the evidence or to support internal 
decision- making, such as for risk management at a pharmaceutical company.

Social media listening to patient and other relevant various communities can be 
performed manually or through automated tools that filter and/or classify informa-
tion acquired from social media. It is most commonly performed through a mixed 
method process of automatic tools coupled with manual review or curation (Tufts 
Center for the Study of Drug Development 2014). Automated data processes typi-
cally employ normalisation (i.e. organising data so that there is no redundancy, and 
ensuring related items are stored together), text- matching, and natural language pro-
cessing techniques to collect and filter data, enabling researchers to amass a larger, 
more complete database (Sharpe 2014). Best analytical practices will likely require 
a hybrid approach leveraging automated and manual processes to contextualise the 
data. Manual work may be needed to develop taxonomies for translating colloquial 
phrases from social media into standardised medicine and medical condition con-
cepts. Human curation is crucial for validating and improving outputs from machine 
learning tools for data classification. In essence, machine learning tools are excel-
lent at replicating tasks that humans perform well through applying consistency. On 
the other hand, machine learning stumbles on tasks where discretion is involved, 
such as when humans disagree on classifications, highlighting the importance of 
human curation.

There are specific challenges with using data from social media listening in phar-
macovigilance that have been well addressed in the scientific literature: determining 
which posts deserve manual review (Comfort et al. 2018; Alvaro et al. 2015), ver-
nacular patient language (i.e. the language commonly spoken in the respective 
region as mother tongue) (Sharpe 2014; Jiang et al. 2018a; Emadzadeh et al. 2018; 
Cocos et al. 2017; Carbonell et al. 2015), 3326 misspellings of medicine and disease 
names (Bian et al. 2012; Carbonell et al. 2015), drawbacks to manual annotation of 
training a corpus (Jiang et al. 2018b; Gupta et al. 2018; Liu et al. 2018; Nikfarjam 
et al. 2015), and separating side effects from indications or benefits within a post 
(Liu and Wang 2018; Abdellaoui et al. 2017; Eshleman and Singh 2016; Liu et al. 
2016; Sarker et al. 2016; Segura-Bedmar et al. 2015). Other issues being addressed 
by creative computer science include: dealing with constantly evolving internet 
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slang and visual elements of text (e.g. emoticons, emoji), geolocation of social 
media posts, maintenance costs of complex dynamic visualisation displays of real-
time data, the burn-out from demands of human curation, purposefully misleading 
information disseminated by malicious actors using automated methods (e.g. bots), 
the ability to perform retrospective analyses on historical data, and the ability to 
remove personally identifiable information (PII) (Tufts Center for the Study of Drug 
Development 2014).

Social media listening can be used for a number of research purposes, including 
understanding aspects of medicines use and risks, or simply understanding what kind 
of information patients are asking for. It can also be used to understand audiences of 
risk communication, their characteristics, communication needs, and preferences 
more comprehensively for communication planning. Following a communication 
intervention, social media listening can be used to evaluate its impact.

11.2.4  Understanding Aspects of Medicines Use and Risks

Social media listening, or monitoring, involves two-way communication, where 
organisations engage in disseminating messages and also in listening to popula-
tions. For pharmacovigilance, insights may be obtained to serve risk assessment and 
provide for the contextualisation of risk—for example, what it means to patients—
in communication materials.

More specifically, healthcare professionals generally underutilise voluntary 
spontaneous reporting systems of adverse reactions of medicines, due to bandwidth 
constraints precluding them from having time to submit reports. Patients and infor-
mal caregivers may be unaware of the importance or mechanisms by which to report 
adverse reactions. Additionally, some national authorities may be wary of becoming 
inundated with reports of minor side effects, as it could distract them from paying 
attention to more serious problems. Further limitations of spontaneous reporting—
regardless of whether it is voluntary or mandatory—include significant underreport-
ing of events, incomplete data quality for clinical evaluation, a lack of geographic 
diversity (most reports are from the US and Europe), persistent reporting of known 
adverse reactions, duplicate reports, and unspecified causal links (Sarker et  al. 
2015). Spontaneous reporting has been described as efficient for rare and very seri-
ous events. However, the sizeable limitations leave information gaps among regula-
tory agencies, healthcare professionals, stakeholders, and patients. While social 
media cannot fill all gaps and overcome all problems, there may be certain areas in 
which social media content can complement what is collected via traditional 
systems.

Two case studies (see Figs. 11.1 and 11.2) provide a methodological introduc-
tion and exemplify how social media listening can support understanding aspects 
of medicines use and risks. These examples demonstrate that social media data 
can provide the context of real world use of medicines, help identify safety con-
cerns and risk factors, and offer additional information not typically captured by 
existing reporting systems, such as benefits or lack of efficacy. These two case 
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studies provide interesting parallels and contrasts. Case study 1 (see Fig. 11.1) 
was conducted using Facebook and Twitter data by a large pharmaceutical com-
pany with considerable reliance on manual review and an annotated training cor-
pus. Case study 2 (see Fig.  11.2) comes from an academic group that used 
consumer-generated product reviews from Amazon online marketplace in a highly 
automated manner. Both approaches revealed new insights into the safety of the 
substances and patient perceptions of them. A third case study 3 (see Fig. 11.3) 
describes how online news and social media could be used to understand infec-
tious disease outbreaks and support safety surveillance of anti-infectives as well 
patients in making healthy choices.

Description: A pharmaceutical company was interested in exploring the use of a social media monitoring platform to 
unlock the potential of Twitter and Facebook discussions for safety surveillance. They contracted a third party, 
Epidemico, to further develop Epidemico’s MedWatcher Social that had been created with support from the US 
Food and Drug Administration. MedWatcher Social is a unique social media monitoring tool that was designed to 
complement safety surveillance by providing real-time access to publicly available, online patient discussions about 
medicinal products. The project’s goal was to characterise social media as a data source and to determine 
whether these discussions could provide real world contextualisation of medicines use to safety reviewers. 
Start date: October 2012
End date: October 2014
Data source: Facebook and Twitter
Number of events captured: 22,091,787
Number of events reviewed for analysis: 15,490

Methods overview: MedWatcher Social was designed to separate patient discussions in social media from ‘noise’ 
(i.e. irrelevant data and signals) and prepare social media data for medicine safety analysis via four distinct components: 
filtering, translation, de-identification and supplementation. In the filtering step, a Bayesian probabilistic model 
developed through statistical machine learning computation was applied to each social media post to determine its 
relevance to medicines safety and to remove spam. Next, natural language processing (NLP) was utilised to translate 
symptom descriptions into standardised medical terminology (Medical Dictionary for Regulatory Activities (MedDRA)
(http://www.meddra.org)) using a proprietary vernacular-to-regulatory language dictionary (Falzon D et al (2016)
Digital health for the End TB Strategy: developing priority products and making them work. Eur Respir J 26(48):29–45).
Third, data were de-identified using text and pattern matching methods to remove all person-identifying information (PII).
Finally, the resulting data were compared to data from traditional spontaneous data sources.

Challenges: Social media is a relatively new data source, which few organisations leverage and incorporate into 
different pharmacovigilance strategies –if at all. The volatility of publicly available social media data vendors 
exacerbates this challenge. There has been a lack of regulatory guidance on whether or how to implement 
digital listening tools for pharmacovigilance, leaving many industry stakeholders unclear how to proceed with social
media data that may describe adverse reactions. Finally, the structure or public visibility of social media platforms may 
prevent patients from describing their events in detail. For example, some social media posts may not provide as much 
information as reports from other sources due to character count limitations. It may be tempting for some 
organisations to follow up with patients to obtain more information. However, obtaining contact information or 
devising a protocol that supports this activity can be both ethically and technically difficult. In order to protect patient 
privacy and make the data research-ready, the social media posts in this use case were de-identified. No attempt was 
made to follow up with patients. 

Results: 6,441,679 proto-adverse events were captured between October 2012 and October 2014 from Twitter and 
15,650,108 events from Facebook, representing 702 and 946 individual Preferred Terms (PTs) from MedDRA, 
respectively. The five most commonly discussed PTs were ‘Pain’, ‘Altered state of consciousness’, ‘Headache’, ‘Malaise’
and ‘Drug ineffective’. Among the medicinal products that were studied in this analysis, diphenhydramine, influenza
vaccines, dextroamphetamine, codeine and morphine were most commonly associated with an event. Additionally, it
was determined that 26% of posts included discussions regarding medicinal product benefits such as efficacy or
unexpected positive outcomes.

Key points: Social media listening is an important tool to be used in conjunction with traditional post-authorisation 
safety surveillance methods. When effectively acquired and filtered, social media data can provide the context of real
world use of medicines, help identify related safety concerns and offer additional information not typically captured 
in existing reporting systems, such as benefit or lack of efficacy discussions. Given the aforementioned challenges
involved in social media listening activities and the novelty of this data source, understanding the full potential of social
media listening will require collaboration among all stakeholders.

Fig. 11.1 Case study 1 on social media listening for routine post-authorisation safety surveillance 
of medicines (Powell et al. 2015)
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11.2.5  Understanding Audiences of Risk Communication 
and Their Information Needs

Since various social media platforms are used by large proportions of the general 
population, they can provide stakeholders with access to more diverse and compre-
hensive patient cohorts than those used in traditional studies (Rothman et al. 2015). 
Integration of traditional data sources with alternatives such as social media, part-
nered with rapid buy-in from key stakeholders may allow regulators, pharmaceuti-
cal industry, academia, and healthcare professionals to better understand the patient 
communities they serve. This in turn enables patients’ first-hand experiences to 
improve the care they receive (Smart Patients, Inc 2015). To leverage this effec-
tively, methods are needed to filter out noise and distil insights from patients (Larkin 
2014). A 2015 analysis of vaccine sentiments in Twitter users in the US performed 
illustrates the application of social media listening to better understand audiences to 
develop strategies and communication intervention to address their concerns. The 
analysis showed which themes and terms were more prevalent in positive, neutral, 
and negative sentiment networks. This approach could guide which messages and 
words to use for reaching and improving vaccine confidence in the respective popu-
lations. Methodologically, the study was performed through coding, creation of 
semantic networks, and their analysis (Kang et al. 2017).

Description: Nutritional, or dietary, supplements are a diverse set of products used by consumers often without 
medical supervision, including vitamins, weight loss aids and muscle builders. They are regulated differently from bone 
fide medicines and hence may lack safety and efficacy studies and have less stringent reporting requirements than 
medicines. Data on safety concerns of dietary supplements are also hampered by a lack of standardised coding schemes. 
Accordingly, these are types of substances that might benefit from social media monitoring to fill knowledge gaps.
Also, dietary supplements are often taken in conjunction with medicines and not disclosed to the treating physician.
Data source: Amazon.com product reviews from consumers
Number of posts: approximately 40,000 reviews mentioning 2,708 dietary supplements

Methods overview: Data were harvested from Amazon.com using a custom-built automated computer script that 
accesses, downloads and simplifies each costumer review (“scraper” or “crawler”). The authors used a fully automated
variant of an existing computer algorithm called Latent Dirichlet Allocation (LDA). This modeling method relied on external
data from the open source SIDER (Side Effect Resource (sideeffects.embl.de)) (Eshleman R, Singh R (2016)
Leveraging graph topology and semantic context for pharmacovigilance through twitter-streams. BMC Bioinformatics
17(Suppl 13):335. Accessible at:https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859-016-1220-5
Liu J, Zhao S, Zhang X (2016) An ensemble method for extracting adverse drug events from social media. Artif Intell
Med 70:62–76. Accessible at: ttps://linkinghub.elsevier.com/retrieve/pii/S0933-3657(15)30037-3) to compile a structured
dictionary of adverse reactions known from medications. An empirical adverse reaction risk score for each product was
calculated based on internal variance in the data. The LDA algorithm was validated against an existing annotated corpus
of Tweets as well as human review of final results.

Results: Clusters of words associated with each type of dietary supplement emerged from the LDA algorithm. For 
example, in a weight loss pill, jitteriness and headaches clustered together as well as palpitations and high blood 
pressure, offering a sense of internal validity. The adverse reaction risk scores that were generated were placed in 
three tiers. Human expert comparisons to these scores revealed general concordance, with the greatest empirical 
concern for products promising to disrupt metabolism (e.g. weight loss), including specific products known to have 
substantial side effects requiring medical attention. On the other end of the spectrum, some dietary supplements were 
of low real world concern (e.g. saffron tea for sleep) but scored in the intermediate range of the adverse reaction risk 
score because numerous trivial reactions generated a higher score than one serious adverse reaction. The authors 
point out that this limitation, as well limitations arising from distinguishing between indication-versus-side effect and
fake-versus-real reviews, could be addressed using other data processing tools in a composite fashion.

Key points: Fully automated data processing approaches can yield rapid results when mining large datasets of 
unstructured text. As each new tool is published to address each emergent data integrity concern, automated methods 
will require regular upkeep to ensure that these features are included in future versions. 

Fig. 11.2 Case study 2 on social media listening by analysing consumer reviews on an online 
marketplace for identifying potentially unsafe nutritional supplements (Sullivan et al. 2016)
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11.2.6  Crowdsourcing of Information

Social media cannot fill all gaps and overcome all problems seen with traditional 
data sources used for pharmacovigilance. Nonetheless, there may be certain 
areas in which social media content can complement what traditional systems 
collect, such as data directly from patients. Traditional systems for spontaneous 

Description: How can social listening help stakeholders grasp the prevalence of and experience with infectious 
disease and anti-infectives was the question of this research project. The World Health Organization (WHO) developed
the End TB Strategy in 2014 in response to the worldwide tuberculosis (TB) epidemic. As part of this initiative, the
WHO established the Global Task Force on Digital Health for TB in April 2015, specifically to develop digital health
innovations in global efforts to improve TB care and prevention. By developing and effectively applying digital health 
products on a large scale, the task force aims to meet the needs of TB patients, their caregivers, innovators, funders,
policy-makers, advocacy groups and affected communities (Abou Taam M, Rossard C, Cantaloube L, Bouscaren N,
Roche G, Pochard L, Montastruc F,Herxheimer A, Montastruc JL, Bagheri H (2014) Analysis of patients' narratives
posted on social media websites on benfluorex’s (Mediator®) withdrawal in France. J Clin Pharm Ther. 39:53–55.
Accessible at: https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpt.12103). Previous digital health innovations (also
known as electronic health (eHealth) and mobile health (mHealth)) have attempted to implement interventions that could
be used in both affluent and resource-constrained settings to meet the needs of a TB intervention, such as patient care,
surveillance, program management, advocacy, staff development and the engagement of civil society. Many previous
efforts in this space lacked scale, end-user ownership and population-level impact. The WHO wished to improve this
situation by exploring other options, such as online surveillance, to meet the critical needs of a TB intervention. 
Date range: 2016
Data source: Over 200, 000 sources including news, eyewitness reports, expert-curated discussions, validated official
reports and social media

Methods overview: HealthMap (www.healthmap.org) at the Boston Children’s Hospital is an organisation utilising 
formal and informal online sources for global disease outbreak monitoring. HealthMap leverages data that 
have been automatically aggregated from over 200,000 online sources including news, eyewitness reports, expert-
curated discussions, validated official reports and social media. HealthMap employs machine learning and natural 
language processing (NLP) to tag, filter, analyse and visualise infectious disease outbreak alerts that are reviewed
manually by public health experts. An interactive geospatial dashboard displays information that facilitates real-time
analysis. 

Challenge: Implementing a functional TB public health surveillance system has remained challenging in many
countries over the years for a variety of reasons: inaccurate reporting and/or underreporting of TB cases, 
inconsistent case definitions and reporting parameters, little buy-in for reporting from healthcare professionals,
lack of coordination between different surveillance information sources, poor quality data, limited resources in 
many health systems, technology barriers and an inadequate number of healthcare workers with the required 
knowledge, skills, time, resources, pay, training and support. TB medicines safety monitoring is considered to be 
even less-developed from general disease surveillance; this is due to a variety of factors: many countries lack a 
functional medicines safety monitoring framework (and have weak health systems), a lack of support for routine 
monitoring of toxicity and product quality defects, and inadequate follow-up of newly available and repurposed 
medicines. 

Results: A basic yet effective digital tool that could overcome the challenges and collect, and also consolidate, 
disease surveillance and medicines safety data would be beneficial for country stakeholders, so they could access 
relevant information on an ongoing, real-time basis and act upon it as required. Social listening using online news 
and social media monitoring could therefore be applied, and HealthMap that is currently available in several different 
languages and ready for immediate use could fulfil the needs of the TB strategy. In addition, patients could be 
granted access to the data and be empowered to make choices to prevent TB spread, treat TB with anti-infectives 
and discuss concerns or alternative treatment options with their healthcare professionals. 

Key points: Stakeholders overseeing public health interventions need to remain aware of initiative 
effectiveness and programmatic circumstances including feasibility, time to implementation, resource use, 
benefits, and support structure. Digital health interventions should include robust monitoring and follow-up 
capabilities, and a notification system to improve patient care. Digital health, specifically via the methods proposed
above, has the potential to help address major components of the End TB Strategy by tapping into pre-existing 
data and technology that amplifies the patient voice. Digital health can overcome several barriers, access vulnerable
populations and allow cross-border partnerships and rapid translation of information to necessary stakeholders.
Social listening and online surveillance have the ability to combat many of traditional surveillance’s shortcomings
and should be considered as an additional tool to end TB.

Fig. 11.3 Case study 3 on surveillance of disease outbreaks and safety of anti-infectives through 
social listening based on news media and social media monitoring
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reporting of suspected adverse reactions are burdensome and time-consuming for 
healthcare professionals and patients, for whom reporting is mostly voluntary. 
Patients completing reports through traditional channels can take up to an hour. 
As a result, only 2% of reports received by the US Food and Drug Administration 
(US FDA) are reported by patients directly, i.e. not by or via a healthcare profes-
sional. Online and mobile tools have been developed to address barriers to 
reports, streamline the reporting process, and make them more user-friendly. 
Additional tools have been developed to perform digital disease detection in the 
form of online surveillance and social media listening, allowing for a more com-
plete, accurate picture of medicinal product—adverse event pairs (Bahk et  al. 
2015). These tools’ hallmark is the ability to support a concept known as 
crowdsourcing.

Crowdsourcing tools enable stakeholders to directly engage with a patient 
community. Patient community outreach can be successful if conducted through 
social media platforms where community groups may pre-exist. These communi-
ties may look different depending on the networking site. For example, Facebook 
hosts pages or member groups that can be set up by any member to provide a 
space for dedicated discussion according to a patient population, interest group, 
or disease area (Bahk et al. 2015). A Twitter-based community would be organ-
ised by hashtags that identify different patient populations or concepts that are 
aggregated by a folder system to be easily identified through a simple query 
(Grajaless et al. 2014). For example, Twitter users may use the hashtag #teamno-
sleep to self-identify themselves as insomniacs. Social media patient communi-
ties typically openly discuss experiences with their disease(s) and/or treatment(s) 
that include conversations about adverse events and benefits of medicines, news 
in scientific journals, and official communications, such regulatory guidelines, 
label changes, and product recalls. Organisations can access these group mem-
bers by contacting the group administrator(s) for permission to engage with 
members and discuss the benefits of utilising an online crowdsourcing tool (Bahk 
et al. 2015). Administrators may encourage the group to participate in the crowd-
sourcing. This could include utilising social media to share information about 
potential adverse reactions of a medicine among a specific patient group (Bahk 
et al. 2015). This method of patient engagement is illustrated in the motivation-
incentive-activation-behaviour (MIAB) concept. In the MIAB concept, motiva-
tion is the reason for patient interest, and incentive is what leads the patient to 
act. Activation is the set of factors that lead to the patient’s actual participation, 
and behaviour is the activity of interest and outcome—in this case, submitting a 
suspected adverse reaction report (Bahk et  al. 2015). It has been proven that 
patients are more likely to engage in activities that reduce their own burden or 
that provide some benefit in exchange for some equal level of effort (Bahk et al. 
2015). A proven history of patient buy-in to social listening and to other digital 
tools for pharmacovigilance may encourage patients to participate in crowd-
sourcing activities. This can be seen as a more active form of two-way commu-
nication, which has implications for traditional communication efforts as well as 
offering opportunities.
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11.3  Utility of Applied Methods for Researching Medicinal 
Product Risk Communication

11.3.1  Opportunities of Social Media Research

“Fast”, “cost-effective”, “large-scale”, “transparent”, “patient-generated”, “real- 
time” and “general usefulness” are all phrases commonly used to describe the 
strengths of social media listening and crowdsourcing.

Social media listening is often available prospectively and in real time, allowing 
stakeholders to quickly grasp disease prevalence and other epidemiological 
insights, the impact of a medical intervention, (like a medicine), health topics, and 
questions of interest to medicine users. Pharmaceutical companies often use such 
listening alongside launches of new medicines or post-authorisation studies to 
gather information on how the patient population is responding to treatments. It 
has also been used to determine where to host a study or launch a new product or 
intervention due to previously unknown medical need and patient demand (Larkin 
2014). Just as importantly, medicinal risk communication may benefit from social 
media mining, in monitoring and evaluations of communication interventions, or 
even in the planning phase of communication. Reliance on online health forums for 
medical advice could be risky to patients; they could be misinformed by each other, 
improperly self-diagnose, or inappropriately use a medication. Hence, it could be 
beneficial to capture complex topics and confusing messages. These insights can 
be used to inform healthcare professional communications to patients, for exam-
ple. Social media listening enables capturing a large amount of unsolicited, patient-
generated data that are available publicly or with permission. End users are 
provided with the resulting data either in verbatim form or in aggregate, via datas-
ets, summary reports, or visualisations. Since the population of social media users 
is pre-existing, this method is thought to be cost-effective for the potential amount 
of data and information gathered from these sources (O’Connor et al. 2014). To 
collect, clean, analyse, and visualise the same volume of data from other sources 
would take years, and the timely actionable insight provided would be limited due 
to the time required to disseminate results (Donahue 2012).

As patients become more knowledgeable about their medical conditions, their 
articulation of first-hand experiences and perspectives contribute to a valuable data 
source that can improve the care they receive (Smart Patients, Inc 2015). The wide-
spread use of social media platforms provides communication researchers and prac-
titioners with the ability to understand and design communication interventions for 
populations that would otherwise be hard-to-reach audiences. The use of new tech-
nology and the rapid uptake of social media will provide for better responses to the 
patient communities they serve.

Many patients report a lack of trust in healthcare professionals, preferring to 
share information with fellow patients and caregivers (Peacock 2015). Since some 
diseases, specifically rare diseases or those with social stigma, are associated with 
an isolating experience that can span several geographical areas, many individuals 
look to social media to communicate with their peers (Peacock 2015). These patient 
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forums offer anonymity and privacy that may result in patients providing unfiltered 
data that are more readily available than data from traditional sources. This content 
can be incredibly beneficial to organisations leveraging social media listening as a 
research tool: these conversations are unsolicited, and often unfiltered and 
unabashed. Online discussions among patients about medicines often extend to 
wider aspects of use, such as off-label use (i.e. use with a medical purpose not in 
accordance with the terms of the marketing authorisation), as well as issues with 
product quality, formulation, handling and disposal, sensitive or stigmatised topics, 
and reluctance to adhere to treatment due to troublesome adverse reactions.

Crowdsourcing offers the opportunity to specifically solicit information on med-
icines’ use behaviours, risk knowledge and perceptions, communication needs, and 
preferences as well as feedback on communication events.

Finally, information from patient populations may reflect preconceived notions 
of shared beliefs due to community mentality, which should be considered in 
research projects. A carefully planned social listening campaign that accounts for 
nuances of social media data and potential biases gleans insights from a diverse 
range of global patient populations.

11.3.2  Limitations of Social Media Research

While social media data may be readily available in unprecedented volumes, these 
data represent unsolicited responses, often making it challenging to understanding 
its quantity or quality. Once personal identifiers are removed from social media 
data, it is impossible—and ethically challenging—to verify a reported adverse event 
by following up with a social media user. Additionally, it is difficult to validate the 
information until data from traditional sources are available for a comparison analy-
sis. Despite the exuberance generated by the potential of social media mining, in 
practice there has been a vigorous and necessary debate about the practical applica-
tion of social media mining for pharmacovigilance. In fact, multiple recent, sophis-
ticated, large-scale efforts and systematic reviews have concluded that routine use 
of social media for pharmacovigilance underperforms pharmacovigilance data col-
lection systems, including industry-dominated traditional reports of suspected 
adverse reactions submitted to national authorities (Rees et  al. 2018; Convertino 
et al. 2018; Caster et al. 2018; Kheloufi et al. 2017; Pierce et al. 2017). Others have 
acknowledged these limitations and noted that social media may fill niche knowl-
edge gaps in medicine safety or may require the use of more sophisticated comput-
ing tools (Lardon et al. 2018; Bousquet et al. 2018; Anderson et al. 2017). In most 
cases of serious adverse reactions identified by regulatory authorities, vigilant phy-
sician reporters were the most consistent and earliest source of information on new 
safety signals, compared to social media.

The authors of the largest evaluation to date (Caster et al. 2018) identified key 
limitations. In their evaluation, they analysed more than two million Twitter, 
Facebook, and patient forum posts, using an automated Bayesian classifier and pur-
pose-built patient vernacular dictionary to assign risk scores to posts. Two reference 
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datasets of known positive and negative controls were used for comparison. In addi-
tion, a major global database of adverse reactions (i.e. VigiBase) was used in head-
to-head comparisons with social media. The analysis calculated traditional 
pharmacovigilance reporting disproportionality ratios for each medicine in social 
media and compared them against controls. The results were extensive and decisive: 
“This study investigated the potential usefulness of social media as a broad-based 
stand-alone data source for statistical signal detection in pharmacovigilance. Our 
results provide very little evidence in favour of social media in this respect: in nei-
ther of the two complementary reference sets, containing validated safety signals 
and label changes, respectively, did standard disproportionality analysis yield any 
predictive ability in a large dataset of combined Facebook and Twitter posts… [M]
anual assessment of Facebook and Twitter posts underlying 25 early signals of dis-
proportionality showed that only 40% of posts contained the correct drug and the 
correct event as an adverse experience, and for only three of those 25 signals did the 
posts strengthen the belief in a causal association” (Caster et al. 2018). The authors 
offered some possible explanations. First, some medications may have very little 
discussion in social media channels. Second, identifying rare events in social media 
may be difficult if the specific colloquial terms are not detected, and the underlying 
algorithm to detect adverse reactions may have limited detection ability for the 
types of very rare events of interest to safety reviewers. Third, there is possible bias 
when comparing social media results to established reference or validation datasets 
of known signals. Relatively few reference datasets are in public scientific literature, 
and the nature of the comparison can vary greatly. Fourth, using statistical aberra-
tion detection methods originally optimised for traditional pharmacovigilance sys-
tems may not be appropriate for social media-based applications (Caster et  al. 
2018).

In relation to medicinal product risk communication research, like many other 
data sources, social media data have inherent biases that must be considered when 
interpreting results. Biases specific to social media data result from each social 
media network having its own user demographic profile, making it difficult to gen-
eralise findings to a larger population of patients who may not fit this profile. This 
could, for example, influence the provision of useful data pertaining to medicines 
most commonly used by specific populations, like older or paediatric patients. In 
addition, certain brands or types of medicinal products may be represented differen-
tially in the social media; thus, an organisation ought to consider determining how 
often products are discussed online prior to launching a social media research proj-
ect. Another bias dimension of using unstructured text is literacy bias. Individuals 
with limited written language skills will only be represented in the data if someone 
else posts about their experiences for them. The use of emoji and voice-to-text tools 
may be able to mitigate some of this bias.

For some products, such as medicines against the human immunodeficiency 
virus (HIV) and acquired immune deficiency syndrome (AIDS), or hepatitis B, indi-
viduals may not be willing to communicate publicly about their treatment experi-
ences due to stigmas associated with their diseases and concerns about being 
identifiable. This could result in bias due to large self-selection or incomplete 
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information sharing. Honest conversations are more likely to be found on specific 
patient forums as opposed to on public social media sites. Moreover, if patients 
suspect that they are being monitored, they may go elsewhere to post comments 
about their disease or treatment regimen, posing a risk to social listening projects.

There is another issue to consider. The need to improve health outcomes, increase 
safety and safe use of medicines and manage risk are major drivers behind collect-
ing patient data. Communication practitioners and researchers should note that as 
more data have been collected, concerns about privacy have grown beyond patient 
privacy. Notably, one of the biggest lessons learnt from using social media for phar-
macovigilance is that patients will talk. While this may seem to many like a treasure 
trove of information, there is major concern that patients will become unblinded 
when social media is used alongside clinical trials (Lipset 2014). This occurred dur-
ing a 2009 clinical trial when a patient discovered that she had been placed on the 
study product (as opposed to placebo or comparator) (Lipset 2014). This realisation 
led to more individuals seeking online patient communities to share symptoms and 
compare notes about pill formulations and taste to try to determine which treatment 
they were receiving. Many patients do not understand the consequences of these 
interactions, which could end a clinical trial early, and delay or even prevent a new 
treatment from becoming available to other afflicted patients. This underscores the 
importance of clinical trial subjects understanding that their social media discus-
sions may compromise randomisation and be an inherent threat to validity in clini-
cal trials. Such discussions among clinical trial participants should be discouraged 
or sequestered while the clinical trial is underway. Social media monitoring for such 
discussions could therefore be useful to proactively understand this threat to clinical 
trial validity.

11.3.3  Ethical and Legal Aspects

Regulatory guidelines and best practices are slowly emerging regarding when and 
which organisations have the legal responsibility for mining patient narratives 
through social media listening (Lengsavath et al. 2017). The regulatory dimensions 
are addressed as part of the WEB-RADR project (web-radr.eu) (Ghosh and Lewis 
2015) and by a few authors (Sloane et al. 2015; Lengsavath et al. 2017; Naik et al. 
2015). Despite the ambiguity and evolving regulatory environment, major pharma-
ceutical companies have executed social media listening projects in recent years 
(Powell et al. 2015; Comfort et al. 2018; Caster et al. 2018). Currently, the most 
evident disadvantage to using social media for research relating to medicinal prod-
uct safety and communication is the lack of regulatory guidance and best practices 
regarding the use of social media data.

Social media listening also poses ethical and privacy concerns, especially within 
private online communities (Stergiopoulos 2014). To meet moral obligation, many 
organisations will only listen in and/or engage with patients on public social media 
platforms once they have announced their affiliation and presence to the patient(s) 
(Stergiopoulos 2014). In addition, ethical and privacy regulations are distinct across 
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different geographic regions. Hence, organisations that wish to engage in social 
media listening must be cognisant of these differences to avoid or address privacy 
breaches in a timely manner (Stergiopoulos 2014). Due to the speed at which infor-
mation travels on social media, a researcher may benefit from considering issues 
that may arise from inappropriately using social media (Stergiopoulos 2014).

Pharmaceutical manufacturers must also consider, as part of their protocol, how 
to conduct social media listening activities in a way that addresses liability and 
compliance, meeting regulatory requirements. Legally required reporting of sus-
pected adverse reactions necessitates patient information. This poses a challenge in 
social media listening, as there is limited ability to confirm that individuals are using 
their true identity when posting on social media sites, or to approach them if they 
are obviously using an alias name. When monitoring social media alongside clinical 
trials, this challenge becomes more complicated, as there is often no way of con-
firming a patient’s participation in a specific clinical trial (Thompson 2014). 
Furthermore, even if a person can be confirmed as a trial participant, there would be 
no way of confirming in which arm of the trial a participant is participating, which 
treatment(s) that participant is receiving, or if any adverse event reported in social 
media has already been recorded and dealt with appropriately (Barry 2014). It is 
therefore highly recommended that legal and compliance departments review the 
use of any social media for recruitment or use alongside a clinical trial, prior to the 
start of social media listening activities (Dizon et al. 2012). This practice could also 
be subject to institutional review board (IRB) approval and require compliance with 
national privacy laws (Dizon et al. 2012). Alternatively, the rules and requirements 
for surveillance campaigns and observational studies are often less scrutinising. 
Therefore, it is important to determine the feasibility of using social media for a 
specific project prior to committing resources.

When considering the use of a third-party vendor to acquire social media data, an 
organisation should ensure that the vendor meets all compatibility and accountabil-
ity standards required for the research project as well as provide all needed software 
services. The regulatory and societal expectations of privacy with social media data 
are rapidly changing and should be considered in earnest to maintain the credibility 
and viability of the research effort.

More specifically, Appendix 11.1 provides an introduction to the data protection 
regulation applicable in the European Union (EU) and derives some globally appli-
cable principles.

11.4  Outlook: Relevance, Improvements and Future 
Potential

As a field, we are at a crossroads in pharmacovigilance. The potential of social 
media is hard to deny, but the execution in relation to the collection of adverse reac-
tions has born little fruit (Rees et  al. 2018; Convertino et  al. 2018; Caster et  al. 
2018). Yet, many researchers regularly derive new insights from monitoring social 
media content (Lardon et al. 2018; Kurzinger et al. 2018; Patel et al. 2018; Keller 
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et al. 2018; Chen et al. 2018). One research article’s title summarises this succinctly: 
“Descriptions of adverse drug reactions are less informative in forums than in the 
French pharmacovigilance database but provide more unexpected reactions.” 
(Karapetiantz et  al. 2018). This may very well be the key insight from the past 
decade of efforts to understand the role of social media for collecting adverse reac-
tion data; given that any surveillance system is inherently designed to identify what 
is expected, as broadly defined among the scope of outcomes. The challenge for the 
future will be to narrow the scope of inquiry and to focus on social media mining 
applications that are most likely to generate new knowledge; our focus to date has 
been on information more generally. When considering an assessment of a new 
safety concern with a medicine, evidence from animal studies, laboratory findings, 
clinical trials, pharmacoepidemiological studies, and treatment experience all come 
into play. Machines do not appear to be on the cusp of replacing this complex human 
assessment in the immediate future; perhaps, harvesting new knowledge from the 
exuberant promise of social media will require the development of automated multi-
factorial safety reviewing.

A further objective of social media research for pharmacovigilance purposes is 
to capture information about patients and medicinal products through a patient- 
centric lens. This is achieved by turning to social media to amplify the patient voice 
to understand patients’ knowledge, attitudes, and behaviours—to understand them 
as audiences of our communication—and to collect data which help evidence-based 
planning and evaluating of communication interventions that support informed 
therapeutic choice and safe use of medicines. Social media is a communication 
channel, which is an important research topic in itself. Such research may determine 
who uses social media and how, with a view to inform communication strategies for 
incorporating the social media not only for listening but also messaging. Beyond 
pharmacovigilance per se, social media data present the tantalising possibility of 
providing insight into how physicians communicate with each other (Albarqouni 
et al. 2019; Graff et al. 2018; Falzon et al. 2016), topics that patients want to know 
more about (Charlie et al. 2018), and how the public reacts to health news in real 
time (Adams and Schiffers 2017). These broader dimensions of medicines safety 
and communication have not yet been evaluated in social media adequately.

In conclusion, social media listening and crowdsourcing of information provide 
a timely and insightful complement to traditional methods for medicinal product 
risk communication research, and is applicable globally. Given people’s increasing 
use of the internet and social media, and patients’ views on the prospects of its util-
ity for data gathering in support of patient-centred care (see Chap. 16), the emerging 
discipline of social media research is becoming an essential part of a multidisci-
plinary and multilayered approach to medicinal product risk communication 
research (see Chap. 1). As a source for data on real-time patient discussions, social 
media can be used to understand aspects of use of medicines in healthcare, informa-
tion needs and adverse reactions as characterised by patients, as well as to monitor 
and improve risk communication efforts. Online discussions among patients about 
medicines often extend to wider aspects of use, such as off-label use, and issues 
with product quality, formulation and handling and disposal, and even reluctance to 
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Conclusions
• Social media research can provide a timely and insightful complement to 

traditional data sources for pharmacovigilance as well as medicinal prod-
uct risk communication research, in particular for planning and evaluating 
of communication interventions.

• As a source for real-time patient discussions, social media listening can 
facilitate understanding aspects of use of medicines in healthcare, adverse 
reactions as characterised by patients, audiences and their information 
needs as well as help monitor and improve risk communication efforts. 
Online discussions among patients about medicines often extend to wider 
aspects of use, such as off-label use, as well as issues with product quality, 
formulation, handling and disposal, sensitive or stigmatised topics, and 
reluctance to adhere to treatment due to adverse reactions.

• Social media can also be used to identify specific patient groups for solicit-
ing perspectives on certain safety concerns and risk communication needs, 
an approach called crowdsourcing for information.

• Social media is an evolving global communication channel. Understanding 
who uses these media and how is important for informing communication 
strategies, for both listening and tailoring messaging.

• Social media research needs to consider specific potential for bias as well 
as ethical and legal concerns. Therefore, more collaboration is needed 
among researchers, regulators, the pharmaceutical industry, and subject 
matter experts. This collaboration is critical to develop best practice guid-
ance and practical solutions that adequately address these challenges with-
out impacting the usefulness of the data for pharmacovigilance and 
communication about risks and safe use of medicines.

adhere to treatment regimens due to adverse reactions experienced by the patient. 
Social media can also be used to identify specific patient groups for soliciting per-
spectives on certain safety concerns and risk communication needs. Lastly, as social 
media listening and crowdsourcing information gains traction as a viable source for 
insights, it will become necessary to acknowledge its myriad challenges—in par-
ticular inherent noise, incomplete data when follow-up is impossible, privacy and 
patient protection, and lack of regulatory guidance. More coordinated research 
among academics, regulators, pharmaceutical industry, and subject matter experts is 
needed to develop best practice guidance. Practical solutions that adequately address 
these social media research challenges without impacting the usefulness of the data 
for pharmacovigilance, including improving communication about risks and safe 
use of medicines, will be of utmost importance.

N. Dasgupta et al.



325

 Appendix 11.1: Legal Aspects Relevant to Internet-Based 
and Social Media Research

Researchers making use of data from the internet and the social media need to con-
sider legal aspects. The applicable law will vary depending on where relevant actors, 
e.g. internet and social media users and researchers, are located. The relevant rules 
are usually those of the country where researchers are based. The European Union 
(EU) data protection rules, found in General Data Protection Regulation (GDPR) 
(Regulation (EU) 2016/679), can have “extra-territorial effect”—that is they bind 
researchers outside the EU when they target those within the EU.

 Types of Law to Consider
In addition to adhereing to legislation on personal data protection, confidentiality 
and privacy, other legal aspect may be of relevance to the research project. Other 
legal concerns include contracts (e.g. with data vendors), intellectual property (e.g. 
onwership of digital content, reproduction and transfer rights, ownership of algor-
tihms developed), sector-specific regulation (e.g. medical product marketers), as 
well as civil and criminal law (e.g. stalking, bullying, etc.).

 Personal Data Protection Law
Personal data protection law—discussed here in more detail as the most relevant 
law to consider for internet-based and social media research related to health mat-
ters—does in general not prohibit the processing of data, but it lays down conditions 
for when, on what basis and how the processing of personal data should take place, 
and it gives enforceable rights to persons who are data subjects. Reference is made 
here to the EU GDPR, which is recognised by many—consumer organisations nota-
bly too—as a global standard. There, personal data are defined as any information 
relating to an identified or identifiable natural person. Researchers will often work 
with data that have been pseudo-anonymised by the data provider. That means that 
the data subject is not identified but there can still be a risk of possibly identifying 
the person through combining data or using additional information. This is particu-
larly a risk when a patient has a rare disease. Where however information is truly 
anonymous, i.e. where the information does not relate to an identified or identifiable 
natural person or to personal data rendered anonymous in such a manner that the 
data subject is not or no longer identifiable, data protection legislation is not neces-
sary to be applied. Statistics on the number and the length of visits of people on a 
website, stratified by country, age and sex, are examples of data likely to be anony-
mous data.
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 Grounds for Processing of Personal Data Relevant to Health 
Research
The EU GDPR specifies the grounds on which personal data may be processed—
consent, performance of a contract, performance of a legal obligation, protecting the 
vital interests of the data subject, necessary for the performance of a task in the 
public interest, and the legitimate interests of the processor (subject to fundamental 
interests of the data subject). The EU GDPR also specifies strict rules as to what 
consent means. The EU GDPR prohibits the processing for special categories of 
personal data, including ethnic data, genetic and biometric data for the purpose of 
uniquely identifying a natural person, as well as data concerning health, sex life and 
sexual orientation. Such data are however allowed to be processed on defined 
exempting grounds, which include:

• explicit consent by the data subject has been given; or
• the personal data have manifestly been made public by the data subject; or
• the data processing is necessary for the purposes of preventive or occupa-

tional medicine and provision of care, whether for an individual or popula-
tions; or

• processing is necessary for reasons of public health, including ensuring high 
quality and safety of healthcare, medicinal products or medical devices.

These exemptions can be given for medicinal product risk communication 
research making use of data from the internet and the social media for understand-
ing, planning, evaluating or improving communication. For example, patients may 
have identified themselves in comments on websites or publically accessible social 
media posts, or patients of a closed social media group may have given consent for 
their data to be used for the purpose of such research, to, e.g. identify their risk 
perceptions or questions for the safe use of medicines. Where patients publish their 
information under a pseudonym, researchers should not make attempts to identify 
that person through combining data, but may attempt to contact them if needed for 
a specific research project.

 Principles for the Processing of Personal Data
Where the processing of personal data is allowed, the EU GDPR requires the data pro-
cessing (i.e. collection, recording, organisation, structuring, storage, adaptation or alter-
ation, retrieval, consultation, use, disclosure by transmission, dissemination or otherwise 
making available, alignment or combination, restriction, erasure or destruction) to be:

• lawful, fair and transparent in relation to the data subject (principle of lawful-
ness, fairness and transparency);

• for the specified purpose only (principle of purpose limitation);
• adequate, relevant and limited to what is needed (principle of data minimisation);
• based on accurate data (principle of accuracy);
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• performed in a way that permits identification of data subjects for no longer than 
is necessary (principle of storage limitation);

• secure, which includes that the data should be protected against unauthorised or 
unlawful processing and accidental loss, destruction or damage (principle of 
integrity and confidentiality).

 Rights of Data Subjects
As mentioned before, data protection law gives enforceable rights to persons who 
are data subjects towards the data controller. When planning research, the protocol 
needs to guarantee the following rights of data subjects, either because locally 
applicable legislation requires this or because it can be considered ethical good 
research practice:

• right of access to the data subject’s data and information on the conditions of data 
processing;

• right to rectification in order to correct or complete data;
• right to erasure of data, i.e. the right to be forgotten;
• right to restriction of processing;
• right to data portability, i.e. to obtain the data in a readable format and to transfer 

them to another data controller; and
• right to object to data processing at any time.

The rights of data subjects—here the users of social media—may be limited in 
respect of processing for archiving purposes in the public interest, scientific or his-
torical research purposes or statistical purposes. This will be specified by each EU 
member state (which could mean that the position will be different across member 
states) and must be subject to safeguards—again these will be specified by each 
member state.

 Concluding Remarks
Researchers making use of data from the internet and the social media need to con-
sider various types of law applicable in the given jurisdictions of all actors involved. 
Researchers need to in particular adhere to personal data protection, confidentiality 
and privacy legislation and are accountable in this respect towards data subjects. In 
jurisdictions where such legislation does not exist, the principles presented here can 
be considered good research practice. Research protocols and data processing need 
to be designed accordingly (Woods 2017). Regularly updated guidance on the EU 
GPRD is provided by the European Data Protection Board (EDPB) (European Data 
Protection Board (EDPB) 2018).
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Abstract

Written information about medicines is commonplace and has been used world-
wide for decades to communicate risks and safe use advice for medicines. This 
chapter describes ways to optimise these important information materials using 
a design science approach—a structured process that starts with awareness of a 
problem, continues to development of a proposal/artefact up to its evaluation, 
and ends with a conclusion, including increased design science knowledge and/
or awareness of unresolved or new issues relevant to communication. As illus-
trated here, creation and optimisation of information about medicines still has 
much room for improvement, to be enacted considering the totality of issues 
integral to the quality of information—in particular comprehensibility, usability, 
typography and layout. In this context, the systematic use of quality criteria is 
highly recommended. Evaluation is a key step of the design process; therefore, 
several evaluation methods are presented, with consideration of their advantages 
and limitations. Crucially, the evaluation should focus on improving the entire 
information material rather than simply attaining the success criteria of a couple 
of tested key messages. In addition, this chapter is meant to opens eyes and pro-
vide ideas for future perspectives and pathways for user-centred information 
materials.
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12.1  The Discipline of Design Science: Scope, Theories 
and Principles

Written communication of risks and safe use advice for medicines, whether dis-
seminated in print or via the internet and digital electronic devices, bear a funda-
mental role in ensuring appropriate medicine use. For patients, they come in the 
format of package leaflets/inserts, drug/medication guides or consumer medica-
tion information (CMI); for healthcare professionals, as summary of product char-
acteristics within the European Union (EU) and several African countries, 
prescribing information in the United States of America (USA), package inserts in 
Japan, or in the many forms of additional educational materials for either of these 
user groups. The fundamental role of the package leaflet for patients, for example, 
in the EU, is stated in the EU Directive 2001/83/EC, Articles 58 to 64 as an obliga-
tory requirement for every medicine (The European Parliament and the Council of 
the European Union 2012). While the pharmaceutical industry and regulatory 
authorities put great effort into achieving precise and detailed instructions, it must 
be asked whether our legally required information about medicines, including 
information about risk minimisation measures, reaches the desired audience 
and aims.

This chapter focuses on written information, as in the context of reaching users, 
motivation to read and use the provided content is seen as the basis of ensuring clear 
communication of risk and safe medicine use. A key factor is the perception of the 
instructions—driven by the clarity of the layout, legibility and comprehensibility of 
information and the resultant awareness and motivation of the user to take correct 
actions when using medicines. The success of information material is determined 
by each step of its creation, production and distribution; ultimately, in how it meets 
user needs. Such requirements are constantly in flux and must be permanently 
adapted to current information needs and habits. In this context, involving end users 
in the creation and testing process is a beneficial approach—initiated in the last 
century with research into using information about medicines, such as readability 
testing of CMI in Australia in the 1990s, and since 2005, for example, compulsory 
readability testing of package leaflets in the EU (Sless and Wiseman 1997; The 
European Parliament and the Council of the European Union 2004). Listening to the 
public to fulfil their information interests is a new approach to translate communica-
tion research about risks and safe medicine use results into guidelines, such as for 
regulators (Bahri and Castillon Melero 2018; European Medicines Agency and 
Heads of Medicines Agencies 2019). The involvement of end users in the creation 
of written information about risks and safe use of medicines can be compared to the 
description by van Beusekom et al. for patient involvement in pictogram creation 
(Van Beusekom et al. 2018):

 1. End users are involved as passive objects of observation for researchers only.
 2. End users are invited to comment on predefined written and visual information.
 3. End users actively take part in the compilation process and have decision power 

regarding the creation of written and visual information.
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Those applying design sciences need to understand some cognitive processes, 
namely perception and motivation:

Perception with regard to using written information about medicines is com-
prised of uptake, selection, processing (e.g. comparison with prior knowledge) and 
interpretation of contents. Not all stimuli create perceptions, only those that are 
cognitively processed and serve to orientate a subject. Perception enables meaning-
ful actions and the development of mental models and thus, anticipatory and planned 
thought. However, perception may also cause overstimulation, confusion and dis-
orientation. The visual perception of written information works via our eyes and is 
composed of texts and illustrations or pictograms, whereby the latter can be used as 
interpretation or visual explanation of a text, stand-alone information source or for 
decorative purposes. They help to simplify complex instructions, increase user 
attraction and motivation to read provided information, convey alarming effects or, 
at a more basic level, better inform users with poor reading skills (for perception 
specifically of risks, see Chap. 7 on the cognitive and behavioural sciences).

Motivation is defined as the totality of reasons that lead to the willingness to act, 
including desire, emotions and needs (Ellliot and Covington 2001). It can be divided 
into intrinsic (internal or inherent) motivation and extrinsic (external) motivation. 
Intrinsic motivation is exemplified in the self-desire of a patient to seek more infor-
mation about own diseases or used medicines. Such natural tendency better moti-
vates patients to read information about medicines than external motivations, such 
as the advice of package leaflets to read the provided instructions. Stronger exam-
ples of external motivation to read this type of medical information include advices 
from healthcare professionals or friends, or treatment successes achieved by other 
people. Despite the presence of positive stimuli in information materials—such as a 
clear, coloured and interesting layout, including illustrations (Fuchs et  al. 2017; 
Shiyanbola et  al. 2017)—negative stimuli are known to demotivate users when 
attempting to read instructions. Factors such as an unattractive layout, bad legibility 
(e.g. small font size), poor comprehensibility, unstructured information presentation 
and use of long paragraphs, as well as large volumes of text, can prove daunting to 
users (Fuchs 2010a, b; Van Beusekom et al. 2016; Vander Stichele et al. 1991) (for 
motivation theories, see Chap. 7 on the cognitive and behavioural sciences).

Linguistics aspects are an important element of using texts, but the scientific study 
of language, which involves an analysis of language form, meaning and context 
(Halliday and Webster 2006; Martinet and Palmer 1967), is outside the scope of this 
chapter. Other important text factors are (Deutsches Institut für Normung (German 
Institute for Standardisation) 2013):

• Recognisability: the property of single characters that allows the characters to be 
recognised and distinguished.

• Legibility: the property of a sequence of recognisable characters, which makes it 
possible to capture these characters in the context within a text.

• Readability: the property of recognisable and legibly arranged characters that 
allow the information to be clearly understood. It depends on the:
 – complexity of text vocabulary and syntax (content)
 – text presentation (typography, formatting).
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• Comprehensibility: the readers’ ability to understand the text, to process text, 
understand its meaning and to integrate it with that what the reader already knows.

• User-friendliness: the fact or quality of being simple for people to use. In the 
case of texts, it is influenced by the four previous factors.

Design science focuses on research for the development and performance of 
designed artefacts (e.g. products, processes or information about risks and safe use 
of medicines) and is used in areas such as information technology (IT) solutions, in 
the engineering of technical products and in management and business processes. In 
a sequence of expert activities, it is targeted at improving the functional perfor-
mance of these artefacts, finding solutions and developing knowledge, such that 
experts can apply the design solutions to problems within their field. Design science 
not only creates artefacts, but also evaluates their benefits to respective problem 
areas and intended users. Thereby, the re-evaluation and field testing of any problem 
improve the quality of the artefacts (Vaishnavi et al. 2019; Van Aken 2005).

Vaishnavi and Kuechler termed designing new artefacts as innovative, where the 
knowledge required to create the artefact exists as routine design. However, routine 
design can also lead to innovative form—the so-called design science research. Innovative 
research is cyclic and sometimes called “improvement research” (Vaishnavi et al. 2019) 
(see Fig. 12.1).

According to Vaishnavi and Kuechler, the issue of awareness of a problem looms 
at the beginning of each design science research and originates from different 
sources, such as new industry developments, findings in an allied discipline or new 
results in a researchers’ field. Both term the output of this step a proposal for a new 
research effort. During the creative suggestion step, a tentative design and/or proto-
type—or at the very least the germ of an idea—for problem solution is created as 
part of the proposal.

Knowledge flows Process steps Outputs

Awareness
of problem

Design science
knowledge

Suggestion

Development

Evaluation

Conclusion

Proposal

Artefact

Performance
measures

Results

Fig. 12.1 Design science research cycle (general process model) according to Vaishnavi and 
Kuechler (Vaishnavi et al. 2019)
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The tentative design is further developed and implemented in the development 
step, whereby its implementation does not necessarily involve novelty beyond the 
state-of practice, as the novelty is contained primarily within the design rather than 
in the construction of the artefact. Afterwards, the usefulness, quality and efficacy 
of an artefact must be demonstrated via well-executed evaluation methods. The final 
process of conclusion typically contains the results (e.g. a finished product), while 
the output of design science research is the newly acquired science knowledge 
(Vaishnavi et al. 2019). Other design science research models are available, although 
with similarities, such as the circulating design science processes according to 
Pfeffers et al. (2008), Hevner et al. (2004), Purao (2002), Gregg et al. (2001), March 
and Smith (1995).

12.2  Research Approaches and Methods

As previously stated, design science research can be applied to a plurality of areas; 
however, it is often described in a very theoretical manner (Vaishnavi et al. 2019; 
Van Aken 2005). The following endeavours to present design science research in a 
practical way with the example of approaches and methods for creating written 
information about medicines—mining the author’s daily experience in this area as 
well as his own and others’ research. Print materials—especially package leaflets/
inserts, drug/medication guides or consumer medication information/CMI (all 
named in the following for simplification as package leaflets)—have been selected, 
as they are very common and have been used worldwide for decades in the ongoing 
effort to communicate risks and advice for safe medicine use (Bernardini et  al. 
2000; PizzolI et al. 2019; Fuchs et al. 2005; Hamrosi et al. 2014; Koo et al. 2005; 
Weitbrecht and Voßkämper 2002). Given that package leaflets are usually delivered 
to patients in direct conjunction with the medicine (The European Parliament and 
the Council of the European Union 2012; Hamrosi et al. 2014; Koo et al. 2005; 
Dawoodi and Bhosale 2016; East African Community Secretariat 2014; Fujita et al. 
2014), it is not surprising that they are globally one of the most investigated forms 
of written information about medicines. Using package leaflets as a print material 
example also allows the transfer of provided methods, approaches and applications 
to other written forms of risk and safe medicine use communication, including those 
via internet, modern IT or mobile technology solutions.

12.2.1  Problem Awareness Step in the Design Science Cycle

Formative own and/or external research, and/or literature reviews are necessary at 
the beginning of the design science process to achieve awareness of problems that 
will be addressed through applying a design science approach.

The following problem is used in Sects. 12.2.1, 12.2.2, 12.2.3, 12.2.4 and 12.2.5 
as one example to illustrate the different steps of the cyclic design science process, 
based on the author’s own research:
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Example: The Volume of Text Problem
Package leaflets are constantly criticised as being too long, difficult to read and hard 
to understand (PizzolI et al. 2019; Weitbrecht and Voßkämper 2002; Caldeira et al. 
2008; Fuchs et al. 2007; Papay et al. 2010; Tong et al. 2018; Van Dijk et al. 2014a). 
Despite the repeated demands of patients and healthcare professionals for significantly 
shorter versions, their word count continues to increase; currently, the average pack-
age leaflet in the EU registers at 2600 words (Fuchs et al. 2007, 2017; Wolf et al. 2016).

In a cross-over readability test study from September 2002 to April 2003, each of 
the 1105 participants tested in two rounds with minimum 4 weeks break, one of five 
original package leaflets available on the German market and the corresponding 
versions of five model package leaflets. The models were developed by using a set 
of over 100 quality criteria, such as compressed text (originals: 563–2433 words, 
models: 514–643 words), optimised wording and a layout with a larger font size of 
11pt They contained the same content required to sufficiently inform patients as 
their corresponding originals (Fuchs 2010a; Fuchs and Hippius 2007). Within the 
group of original package leaflets and also in the direct comparison between each 
package leaflet version of both groups, it was shown that increasing the number of 
words led to a significant decrease in participants’:

• Motivation to read the provided information.
• Ability to locate the tested content, with participants requiring significantly more 

time to find the information.
• Trust to use the described medicine if needed.
• Feeling well informed by the package leaflet.
• Desire to have similar package leaflets in the future.

However, there was no general relationship between the comprehensibility and 
the volume of text, indicating that long texts can also be comprehensible (Fuchs 
2010a). These results show an existing major problem that the current volume of 
text and its ongoing increase in package leaflets exert a significant negative effect on 
communicating risks and safe use of medicines via this patient information.

12.2.2  Suggestion Step in the Design Science Cycle

The next step of the design science process consists of creating research-evidence-
based suggestions.

Example: Suggestions for Solving the Volume of Text Problem
The awareness of the volume of text problem led to the suggestion to reduce or limit 
the word count of package leaflets—and of medical information in general—with 
the principle being to provide short and concise information about medicines with-
out deleting essential content. 

So, how can we come from the problem awareness to the suggested text com-
pression without deleting essential information? A key suggestion based on the 
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readability test study presented in Sect. 12.2.1 (Fuchs 2010a; Fuchs and Hippius 
2007) is to reduce the word count of templates used for package leaflets—these 
are text frames consisting of headings and standard texts and usually do not con-
tain specific medical information. They are intended for large groups of different 
or all medicines of a region or country. For example, a core template in accor-
dance with the Therapeutic Goods Regulation applies to the CMI in Australia 
(Aslani et al. 2010; Australian Government, Department of Health, Therapeutics 
Goods Administration 2019; Australian Government 1990). For package leaflets, 
the Quality Review of Documents (QRD) template applies in the EU (and some 
non-EU countries in Europe), the Swiss template in Switzerland and the template 
currently used in East African countries, which is similar to a previous version of 
the QRD template used in the EU (East African Community Secretariat 2014; 
Institutsrat des Schweizerischen Heilmittelinstituts 2019; European Medicines 
Agency 2019). Replacing the EU’s current 840-word QRD template (version 
10.1 published in June 2019 for EU-centralised procedures and version 4.1 pub-
lished in February 2020 for mutual recognition and decentralised procedures—
both are almost identical in texts for package leaflets) with the 200-word 
alternative developed in the suggestion step, yields a significant text compression 
of around 15% in all EU package leaflets, without deleting specific medical 
information. This alternative was first published in 2012 and is based on the QRD 
template, but optimised by avoiding repetitions and long sentences, akin to the 
template used to create the models for the study mentioned in Sect. 12.2.1 (Fuchs 
et al. 2012).

Furthermore, in communication science the following five general rules of com-
municating more with fewer words exist:

• Picture the receiver (audience) in your mind before you begin to write, as a writ-
ten communication is a link between people.

• Choose simple words and use the shorter word if more than one is appropriate 
(“Automobile or car? > Car!”).

• Be polite and clear, as this makes the message stronger with a clear impact.
• Make the message brief and direct by trimming redundant words or phrases.
• Choose strong, active verbs. “I suggest…” instead of “It would seem to me that 

we might…” (Bauer and Erdogan 2012).

Table 12.1 lists recommendations based on the author’s daily practice, own and 
others’ research. As found for package leaflets approved by authorities in EU coun-
tries, the application of all issues presented in Table 12.1 would reduce the number 
of words on average by a further 20% (Fuchs 2010a) (note: The text reduction 
achieved using the 200-word template is not contained in this 20%). This table also 
contains methods for the evaluation step, which are further discussed in Sects. 
12.2.4 and 12.3. The technique to implement the text compression can be manual- 
or software-based; software solutions can be simpler and faster—even more so with 
ever-improving artificial intelligence.
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12.2.3  Development Step in the Design Science Cycle

In the next step of the design science process, the proposal created in the suggestion 
step is further developed and implemented to construct the artefact, underpinned by 
hypotheses and research. Techniques for implementation will vary depending on the 
tentative design and/or artefact of the written information proposal. For example, a 
development algorithm may require the construction of a formal proof showing its 
correctness; a pilot study can establish proof of concept and software solutions used 
to implement novel assumptions about human cognition in an area of interest 
(Vaishnavi et al. 2019). During artefact construction, one should not only focus on 
the identified problem but consider other issues too.

Example: Considerations for Artefact Construction for Solving the Volume of 
Text Problem
The further development of the volume of text suggestion and subsequent evalua-
tion of the usefulness and efficacy of short package leaflets demand the consider-
ation of all conditions/processes, influencing factors, etc. applied during the creation 
of the information. Focussing solely on the identified problem without wider con-
sideration is insufficient; the volume of text is an extremely important factor, but 
only one of many influencing the use of information about risks and safe medicine 
use. In aiming to create optimal information materials, each influencing factor 
should lie within its optimal range according to the current evidence. This is essen-
tial to best determining the volume of text’s influence and avoids disturbances due 
to sub- optimal variables. The issues discussed below merit consideration for solv-
ing the volume of text problem.

Known issues to be considered for artefact construction for information about 
medicines include:

• General considerations: General recommendations for written and also visual 
information are listed in Table 12.2.

• Comprehensibility issues: Table  12.3 provides a selection of standard quality 
requirements for creating comprehensible information about medicines, includ-
ing methods for their evaluation.

• Typographic issues: Typography is the art and technique of arranging type in a 
legible, readable and appealing manner. It comprises, for example, the typeface, 
type size, line length, line spacing (leading) and letter-spacing (tracking) 
(Bringhurst 2005). Table 12.4 lists a selection of typographic standard quality 
requirements.

• Layout issues: The use of a clear and attractive layout in information about medi-
cines is essential to motivate reading. Table 12.5 illustrates standards for layout 
recommendations, including methods for evaluation, while Table 12.6 provides 
recommendations for creating pictograms, illustrations and images.

• Content-specific quality requirements: Information about risks and safe medi-
cine use comprises an enormous diversity of content, such as side effects, contra-
indications, dosage instructions, warnings and precautions. Their requirements 
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Table 12.2 Important general recommendations for creating written and visual information about 
medicines

Recommendations 
for clarification Explanations

Evaluation 
methodsa

What information 
must be 
communicated?

E.g. information about risks and safe medicine use. The 
recommendation is that the required information is 
provided. Missing information cannot be used by the 
recipient (DiSantostefano et al. 2014).

Expert 
evaluation

Who are the 
recipients?

E.g. patients, healthcare professionals, authorities, 
employees of pharmaceutical companies, outdoor or 
hotline staff.

Expert 
evaluation

Which skills and 
characteristics of 
recipients must 
be considered?

E.g. reading skills, country-specific issues that reflect the 
user group.

Literature 
research

Which guidelines 
and other legal 
rules must be 
considered?

E.g. guidelines and legislation valid for the intended 
countries, including recommendations published by the 
relevant authorities.

Literature 
research

What is the most 
appropriate order 
of contents, if not 
legally 
determined?

Start with the most important content, followed by content 
in order of decreasing importance, which is in line with 
users’ preferred order. However, the order must follow a 
logical system, such as contraindications before dosage 
instructions (Fuchs et al. 2005, 2007). Both young and old 
people favour a similar order (Fuchs et al. 2007; Morrow 
et al. 1996). In addition, users can better remember content 
if their preferred order is used (Morrow et al. 1991).

Consultations 
to ask users 
what is 
important for 
them and their 
preferred order 
(Fuchs et al. 
2005, 2007; 
Pander Maat 
et al. 2015)

Which manuals, 
references or 
publications are 
available to 
ensure best 
quality of 
required 
information?

Literature research is a recommended method; however, 
it should not be confined to big databases like PubMed or 
Embase; research about medical information evaluation 
is often published in less high-ranking journals. Thus, the 
use of secondary literature sources or search engines are 
alternative options. Use of predefined inclusion and 
exclusion criteria is recommended.

Literature 
research

aPlease note: Despite extensive literature research, more evaluation methods may exist than 
listed here

Table 12.3 Comprehensibility recommendations for written information about medicines

Recommendations Explanations and evidence Evaluation methodsa

Avoid 
contradictory 
information

An example is when a contraindication is stated 
for using the medicine in patients with kidney or 
liver problems, while elsewhere is stated “the 
medicine can be used in patients with kidney or 
liver problems if absolutely necessary”.

Readability test (Fuchs 
2005)

(continued)
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Recommendations Explanations and evidence Evaluation methodsa

Avoid sentences 
or bullet points 
longer than 20 
words

In addition to the impact on the volume of text 
and the available evidence explained in 
Table 12.1, the sentence and bullet point length 
influence the comprehensibility and locating of 
information. However, the influence of 
exceeding the threshold of maximum 20 words 
on the comprehensibility or locating of contents 
is unknown (e.g. a minor increase of the 
maximum word count in bullet points/sentences, 
or increased number of long bullet points/
sentences). Nevertheless, using shorter sentences 
in a sub-optimal package leaflet improved the 
comprehensibility in a test of 71 participants 
aged 60 years and older (Hohgräwe 1988).

Proposed methods: 
Readability test and 
measuring reading 
speed are options to 
determine an optimal 
threshold of sentence 
and bullet point length, 
using texts with 
identical wording and 
layout that only vary in 
the sentence and bullet 
point length.

Avoid difficult 
terms, 
abbreviations, 
acronyms

Terms, abbreviations and acronyms difficult for 
the information user must be avoided as these 
can cause medication errors (European 
Commission 2009; Brunetti et al. 2007; Institute 
for Safe Medication Practices 2015). According 
to Table 12.1, difficult terms and abbreviations 
should not additionally be provided, as 
mentioning these medical terms offers no further 
information to the user when short, precise and 
comprehensible explanations are available.

Comprehensibility 
tests described in Sect. 
12.3.3

Avoid difficult 
scientific and 
unusual symbols

Symbols, such as <, >, ≤, ≥, are not familiar to 
everyone and can be confused; therefore, their 
replacement by more appropriate texts is 
recommended (European Commission 2009). 
This also applies to unusual symbols that are 
difficult to understand (Sless and Shrensky 
2006).

Comprehensibility 
tests in Sect. 12.3.3

Use active speech Active speech is recommended, starting with 
instructions followed by explanations. Using 
English as an example, this usually means 
starting with the verb (European Commission 
2009; Sless and Shrensky 2006; Raynor 1992). 
However, the readability test of Dutch oxazepam 
and tetracycline package leaflets with 70 
participants did not show an effect on 
comprehensibility due to change from passive to 
active voice (Franck et al. 2011).

Readability test 
(Franck et al. 2011), 
usability test

Table 12.3 (continued)

J. Fuchs
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Recommendations Explanations and evidence Evaluation methodsa

Avoid non-
quantifiable 
phrases

Words such as “recently”, “many” or “very rare” 
are non-quantifiable phrases which do not 
enable users to clearly understand the content of 
the information being communicated. E.g. the 
phrase “recently” can be interpreted as either a 
period lasting at least 14 days or a period of 
1 month or more (Fuchs 2005; Fuchs et al. 
2006). In a questioning of 200 people relating to 
meaning of side effect frequencies, “very rare”, 
for example, was overestimated by a factor of 
four hundred—frequency of 4% instead of 
<0.01% (Berry et al. 2002).
Use quantifiable numerical data instead of 
non-quantifiable phrases alone, or minimum 
both in conjunction; however, percentages 
should be avoided due to their poorer 
comprehensibility (Knapp et al. 2009). Various 
numerical explanations may differ in their 
comprehensibility. For example, the side effect 
frequency explanation for EU package leaflets 
used since July 2011 has a significantly lower 
comprehensibility than the previous version 
published in September 2007. In addition, 
people overestimate the current EU frequency 
explanation by up to a factor of 10 (European 
Medicines Agency 2007; Wolf et al. 2014).

Readability test (Fuchs 
and Hippius 2007; 
Fuchs et al. 2012; Wolf 
et al. 2014), 
comprehensibility test 
(Berry et al. 2002; 
Knapp et al. 2009)

Avoid different 
terms to describe 
the same issue

Always use the same term for one issue (Raynor 
1992). Different terms for the same issue may 
cause readers to believe different aspects are 
described, e.g. reduced kidney function, renal 
impairment, renal insufficiency, kidney 
problems or renal problems. Using the most 
common, short and comprehensible term for 
intended users is recommended.

Proposed method: 
Readability test 
combined with 
comprehensibility tests 
described in Sect. 
12.3.3

Use Arabic 
numerals

Use Arabic instead of Roman numerals. These 
can be more quickly read and better understood, 
as found in a comparison speed and accuracy 
reading test with 30 students (Perry 1952).

Reading speed, 
accuracy of reading 
(Perry 1952)

aPlease note: Despite extensive literature research, evaluation methods other than the listed exam-
ples are applicable to assess the comprehensibility. Other methods are questioning, multiple choice 
test, usability test, memorability/memory factor, subjective perception (Tillmann 2014) or methods 
like the cloze test. In the cloze test every fifth word is blanked out and readers are asked to fill in 
the gaps (Taylor 1953)

Table 12.3 (continued)
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Table 12.5 Layout recommendations for written information about medicines

Recommendations Explanations and evidence
Evaluation 
methodsa

Use layout that 
motivates reading

As stated in 12.1, the motivation to read the 
information is the basic issue. Therefore, apart from 
compressing the volume of text and a verbal invitation, 
clear appearance and sub-categorisation of texts, 
frequent use of text attributes, including colouration 
and use of illustrations elicits such motivation. Black/
white layouts can also motivate (Fuchs et al. 2018).

Opinion survey 
(Fuchs 2010a; 
Fuchs et al. 
2018)

Portrait and 
landscape format 
are appropriate

The current EU readability guideline recommends 
landscape format for package leaflets (European 
Commission 2009); however, no evidence exists for 
this general favouritism toward landscape format, as 
portrait format is also appropriate (Fuchs et al. 2016; 
Hartley and Johnson 2000). Moreover, using portrait 
format with two columns is most effective in saving 
printable area and probably the main reason that it is 
most frequently used in package leaflets (Fuchs et al. 
2016, 2017). The 2-column portrait format also offers 
more appropriate column widths and significantly 
reduces the number of column breaks required (Fuchs 
et al. 2016). The latter exerts a large negative influence 
on the locating of information, thereby supporting the 
use of the portrait format (Fuchs and Hippius 2007).

Readability test 
(Fuchs et al. 
2016; Hartley 
and Johnson 
2000)

Format size Use a format size that fits comfortably in the hand and 
consider that double-sided printed leaflets show 50% of 
information on each page compared to the lower rate 
when using booklets—such as 10% on two pages of a 
booklet with 20 pages (Fuchs et al. 2016).

Readability test 
(Fuchs et al. 
2016)

Avoid page/
column breaks in 
sections

Page breaks in a paragraph reduce the locating of 
provided information; therefore, these should be 
avoided (Fuchs and Hippius 2007; Azodi et al. 2003).

Readability test 
(Fuchs and 
Hippius 2007; 
Azodi et al. 
2003)

Use consistent 
layout

A uniform layout style eases navigation through the 
document and generates an impression of 
professionalism. For example, this applies to text 
attributes, headings and the point form (Sless and 
Shrensky 2006).

Proposed 
methods: 
Reading speed, 
reading amount, 
readability test

Use consistent 
style in headings

Headings and subheadings improve the locating of 
information, comprehensibility and people can better 
remember provided content, as shown with 175 pupils 
(Hartley et al. 1980). Again, a uniform heading/
subheading style eases navigation through the entire 
document. Recommended styles for headings are, for 
example:
   • use larger font size compared to the body text.
   •  emphasise heading, e.g. using bold print, frames 

or other design elements.

Retention test 
(Hartley et al. 
1980), speed 
and correctness 
of located 
contents 
(Spencer et al. 
1974), 
readability test

(continued)
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Recommendations Explanations and evidence
Evaluation 
methodsa

Use consistent 
style in bullet 
points

Uniform style in all bullet points eases navigation 
through the entire document. For example, use bullets 
for first level of bullet points as these can be more 
readily noticed than less prominent signs, such as 
dashes (Sless and Shrensky 2006). Less prominent 
signs are recommended where further subdivision is 
required. Uniform style is also recommended at the end 
of bullet points, whereby Australian communication 
researchers and the “always read the leaflet” guideline 
of the United Kingdom prefer to avoid unnecessary 
punctuation, such as semicolon, comma, dot 
(Medicines and Healthcare Products Regulatory 
Agency 2005; Sless and Shrensky 2006).

Speed and 
correctness of 
located contents 
(Spencer et al. 
1974)

Use opacity of 
minimum 80% to 
assess paper 
quality

Use opacity to assess paper quality instead of paper 
weight or thickness, as paper with low grammage can 
have a similarly high opacity (the measure of 
impenetrability of visible light) to heavier or thicker 
paper (Fuchs and Kutscha 2015; Feldmüller et al. 
2011). Furthermore, an opacity of minimum 80% is 
recommended. Opacity has a significant influence on 
the legibility, which applies, for example, to the 
contrast between font and paper colour (Fuchs and 
Kutscha 2015). However, opacity does not consider 
spreading, evaporation and penetration of the print. 
Therefore, measurement of the printed opacity 
(percentage of the original whiteness of the paper after 
printing, also known as print through or striking 
through test (IGT Testing Systems 2006)) becomes 
more and more of interest, as major changes are 
observed in the print technologies that are used (e.g. 
offset, inkjet); most leaflets are printed on both sides 
and ink may pass into the paper. The used print 
technology and print colours also influence the 
legibility and the printed opacity seems to better reflect 
this influence, even though it is not yet a standard.

Diffuse 
reflectance 
according to 
ISO 2471 
(Fuchs and 
Kutscha 2015; 
Beuth Verlag 
2008), printed 
opacity (print 
through or 
striking through 
tests) (IGT 
Testing Systems 
2006)

aPlease note: Despite extensive literature research, evaluation methods other than those examples 
listed to assess the layout quality could be applicable. Methods include those as listed in the note 
below Table 12.4

Table 12.5 (continued)
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vary with the type of medical information and recipient. Table  12.7 provides 
important requirements of dosage instructions used in package leaflets as an 
example, as these instructions are regarded as very important information 
(Dawoodi and Bhosale 2016; Fuchs et al. 2007).

It must be highlighted that several issues listed in Tables 12.1, 12.2, 12.3, 12.4, 
12.5, 12.6, and 12.7 influence more than one aspect, e.g. the recommended use of 

Table 12.6 Pictogram/illustration/image recommendations for information about medicines

Recommendations Explanations and evidence Evaluation methodsa

Use only tested 
pictograms

Pictograms, illustrations and images can 
enhance the communication of information 
(Dowse and Ehlers 2004); however, pictograms 
have the problem of possible misinterpretation 
that can result in incorrect use of medicines—
increasing the risk of adverse events as well as 
reduced therapy success as explained in Sect. 
12.3.4 (Dowse and Ehlers 2004; Wolff and 
Wogalter 1993). Therefore, testing of 
pictograms with the intended user group is 
highly recommended (Van Beusekom et al. 
2018; Wolff and Wogalter 1993).

Comprehensibility test 
(Wolff and Wogalter 
1993), see Sect. 12.3.4

Use a pictogram, 
illustration and 
image in 
conjunction with 
explanatory text

The use of pictograms, illustrations and images 
with explanatory text is essential to achieve 
sufficient comprehensibility and reduces the 
risk of misinterpretation (Friedmann et al. 
1997; Pires et al. 2015a). This was the 
preferred version for prescription medicine 
instructions according to user assessments 
using an 8-point Likert scale, compared to 
pictorial-only instructions (Sojourner and 
Wogalter 1997).

Comprehensibility test 
(Friedmann et al. 1997), 
user opinion (Sojourner 
and Wogalter 1997), see 
Sect. 12.3.4

Focus on main 
details

Avoid details not required to convey the 
intended information (Ekstrom 1993). This 
avoids a cognitive overload. For example, in an 
investigation of four internal organ 
presentations those with medium or less details 
were preferred; particularly, participants with 
low-literacy level favoured less details (Van 
Beusekom et al. 2015).

Comprehensibility test 
using questionnaires 
(Van Beusekom et al. 
2015)

Use sufficient 
large size of 
pictogram, 
illustration and 
images

Sufficiently large size is essential to allow 
users to notice the content provided (Mansoor 
and Dowse 2007).

Usability and 
comprehensibility tests 
described in Sects. 
12.3.2 and 12.3.4

Use sufficient 
contrast

Similar to texts, sufficient contrast to the 
background is essential to capture the provided 
content.

Usability and 
comprehensibility tests 
described in Sects. 
12.3.2 and 12.3.4

aPlease note: Despite extensive literature research, more evaluation methods may exist than 
listed here
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Table 12.7 Dosage instruction recommendations for package leaflets

Recommendations Explanations and evidence
Evaluation 
methodsa

Specify every dose 
in the number of 
tablets, capsules, 
drops, the volume 
or any other form 
of the ready to use 
medicine

According to a readability test study with 1105 
participants, dosages provided in the number of tablets, 
capsules, drops or volume of the medicine have 
significantly better comprehensibility than those provided 
using the amount of active substances. One main reason 
is that patients must not calculate the dose using the 
composition information if it is provided in the proposed 
form (Fuchs and Hippius 2007). This is confirmed by a 
questioning of 92 participants on the dosage instruction 
of three OTC products (Patel et al. 2002). The results of 
the PAINT3 study—involving 4835 participants and 
testing 295 package leaflets using the written readability 
test—showed that dosage instructions provided in the 
number of tablets only, have—with an average 80.9%—a 
significantly higher comprehensibility level than dosage 
instructions providing both the number of tablets and the 
amount of active substance (average of located and 
understood dosage instructions: 72.0%) (Fuchs 2010b).

Readability 
test (Fuchs 
and Hippius 
2007)

Provide single and 
maximum daily 
doses

Dosages provided in daily doses only, that require 
calculations by patients to achieve single doses, are 
difficult to understand according to a study with 92 
participants of dosage instructions of three OTC products 
(Patel et al. 2002) and a questioning with 67 participants 
of 10 dosage instructions (Mazzullo et al. 1974).]. 
Therefore, dosages in package leaflets must always be 
provided in a way that does not require any additional 
calculation.

Readability 
test (Patel 
et al. 2002)

Provide dosages 
that depend on age 
or body weight, 
but not on both

In a readability test with 205 participants of an antibiotic 
dosage table that provided doses per age and 
corresponding body weight, 62.0% determined the dose 
of an antibiotic for an 8-year-old child weighing 40 kg 
according to the body weight, while 17.8% chose the 
lower dose according to the age. 9.3% tried to calculate a 
compromise between both the doses by age and body 
weight, while a further 9.8% were unable to assess the 
correct dose themselves and referred to the doctor or 
pharmacist. Therefore, dosage instructions for patients 
need to be based on only one and the most appropriate 
system, such as according to age or body weight—but not 
on both (Fuchs et al. 2010b).

Readability 
test (Fuchs 
and Hippius 
2007; Fuchs 
et al. 2010b)

Use a table or 
other clear 
separation of 
dosages

If different dosages must be provided for different user 
groups, indications, etc. a clear separation is 
recommended, using such as a table, different subsections 
with subheadings, bullet points (Fuchs and Hippius 
2007).

Readability 
test (Fuchs 
and Hippius 
2007)

Avoid margins in 
dosage instructions

Negative examples are “1 to 3 times 2 to 4 tablets” or 
“several times daily” as they are non-quantifiable phrases. 
They are not recommended, other than with an 
explanation as to when each scope has to be used (Fuchs 
and Hippius 2007).

Readability 
test (Fuchs 
and Hippius 
2007)

aPlease note: Despite extensive literature research, more evaluation methods may exist than the 
listed readability test
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bullet points reduces the word count, but also increases the ability to locate and 
comprehend provided information. Furthermore, the recommendations listed in 
Tables 12.1, 12.2, 12.3, 12.4, 12.5, 12.6, and 12.7 can be used as quality criteria, e.g. 
in the form of an evaluation checklist, which is presented in greater detail in 
Sect. 12.3.4.

12.2.4  Evaluation Step in the Design Science Cycle

The evaluation step contains an analytic part in which hypotheses are made about 
the behaviour of the artefact. The evaluation either confirms or rejects a hypothesis. 
Often, evaluation findings and additional information gained during the preceding 
suggestion and development steps result in another cycle of suggestions, develop-
ment and evaluation (see Fig.  12.1). This may suggest a new design, frequently 
preceded by new library research in the case of deviation from the original approach 
(Vaishnavi et al. 2019).

Example: Evaluation of the Suggestion for Solving the Volume of 
Text Problem
In our example, the hypothesis might be that a shorter volume of text improves the 
locating and use of information in package leaflets—the specific subject of the 
design process. A common method to measure the impact of a problem and a sug-
gested solution is that all variables are fixed in different versions of the draft written 
information and only the design feature under evaluation varies. Therefore, package 
leaflets of three common medicines—repaglinide, enalapril, insulin—were opti-
mised using a set of quality criteria reflecting Tables 12.1, 12.2, 12.3, 12.4, 12.5, 
12.6, and 12.7, and printed in colour on light yellow paper and also in black on 
white paper using:

 1. The QRD template version 1.2 (published in October 2006 for mutual recogni-
tion and decentralised procedures), resulting in word counts between 1093 
and 1333,

 2. The 200-word template described in Sect. 12.2.2 resulting in word counts 
between 682 and 849.

The package leaflets within each of the six pairs were identical in wording and design, 
except for the differences in the two templates. This means only the volume of text of 
non-medical specific information was variable (Fuchs et al. 2012). The six pairs were 
studied between September 2008 and May 2009 using the written readability test 
(Fuchs et al. 2012). 

As the major finding of this study, the text compression of 400–500 words 
through use of the shorter 200-word template caused a significant reduction of 
18.1% in time required to locate the 25 pieces of information tested and in a 15.7% 
increase in  located and understood contents. Disadvantages due to the shorter 
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template were not found (Fuchs et al. 2012). Moreover, these improvements could 
not be achieved by layout optimisations, such as colouring package leaflets. Another 
finding was that the motivation to read the package leaflets and the desire by partici-
pants to have similar package leaflets in the future was still positive for all longer 
versions using the QRD template, regardless of whether they were coloured or 
black/white versions (Fuchs et al. 2018). 

Rarely in design science research, an initial hypothesis is completely borne out 
(Vaishnavi et al. 2019). In the case of the volume of text problem in package leaflets, 
a new hypothesis was that package leaflets up to 1500 words might still have a posi-
tive acceptance. Another hypothesis was that the benefit of a shorter template might 
also be seen in languages other than German and in longer versions than investigated.

12.2.5  Conclusion Step in the Design Science Cycle

The conclusion step is usually the end of a design science cycle and associated 
research effort, which is typically a stage of satisfaction even if there are still devia-
tions from the artefact from the revised hypothetical predictions. The knowledge 
gained during the design science steps is frequently categorised as:

• Facts or behaviour that have been learned and can be applied repeatedly, or
• Anomalies that defy explanation and require further research (Vaishnavi 

et al. 2019).

The knowledge gained then feeds into new design science cycles for future infor-
mation materials.

Example: Conclusion of the Design Science Cycle for the Volume of 
Text Problem
The results presented in Sect. 12.2.4 confirm the hypothesis and underpin the ben-
efits as well as the necessity of short package leaflets. In a newer study on three 
templates—the QRD template version 8 (published July 2011 for centralised proce-
dures), its precursor and the 200-word template, all tested in English and German, 
with the examples of a short and a long enalapril package leaflet text and using the 
written readability test method—the advantages for the short 200-word template 
were confirmed (Wolf et al. 2014).

The results of a study using the written readability test with 4835 participants 
and testing 295 package leaflets show increasing the word count has the most nega-
tive influence on the use of package leaflets. The threshold up to which patients are 
still motivated to read package leaflets is 1500 words—optimally 1000 words—
meaning a rethink is essential with regard to the current significantly longer ver-
sions (Fuchs 2010b). It can be expected that a large volume of text has a similar 
negative influence on all written information about medicines covering risks and 
safe use advice—whether intended for patients or healthcare professionals.
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12.3  Evaluation Methods of Written Information About 
Medicines and Their Utility

As simple as it may sound, the core requirement of all information materials about 
risks and safe use of medicines is that the information required for users is provided 
therein (see Table 12.2). Major information gaps for patients and healthcare profes-
sionals have been identified in current materials worldwide and should be avoided 
(DiSantostefano et al. 2014; Fuchs et al. 2010c; Ramadas et al. 2013; Sawalha et al. 
2008; Shruti et al. 2016; Sillo et al. 2018; Tayyem and Takrouri 2009). It is impor-
tant to note, complete information must not necessarily lead to an increase in the 
volume of text (Fuchs 2010a). After verification that the necessary content is pro-
vided, the quality of information materials needs evaluation. Sect. 12.3 provides 
important evaluation methods.

12.3.1  Readability Tests

An important and frequently used evaluation method is readability testing, also 
known as user testing, readability user test, readability proof, comprehension study, 
consultation with target patient groups or user consultation. Readability tests were 
first developed in the 1990s by Australian communication researchers in the form of 
verbal face-to-face interviews for diagnostic testing of medical information, such as 
CMI. The intention was to detect difficulties in locating, understanding and using 
provided information during their development process and fostering improve-
ments; however, this is not a legal requirement in Australia (Sless and Wiseman 
1997; Sless 2007). In contrast, readability testing has been a legal requirement for 
package leaflets in the EU since 2005 (The European Parliament and the Council of 
the European Union 2004) and in the Eurasian Economic Union since 2016 
(Eurasian Economic Commission Council 2016). In the USA, comprehension stud-
ies/readability proofs have been demanded for medical device patient labelling 
since 2001 and for leaflets of non-prescription medicines in defined cases since 
2009 (US Department of Health and Human Services, Food and Drug Administration, 
Center for Devices and Radiological Health 2001; US Department of Health and 
Human Services, Food and Drug Administration, Center for Drug Evaluation and 
Research (CDER) 2009). Besides the described original Australian intention, read-
ability tests are often used, for example, in the EU, to demonstrate that the success 
criteria required to secure medicine approval from authorities have been achieved 
(The European Parliament and the Council of the European Union 2012; European 
Commission 2009; Eurasian Economic Commission Council 2016). Readability 
tests are also used in research to enhance patient information by comparing different 
versions (Fuchs and Hippius 2007; Franck et  al. 2011; Dickinson et  al. 2001; 
Jarernsiripornkul et al. 2019; Pander Maat and Lentz 2010), but also to compare 
patient information of different countries and continents (Tong et al. 2018; Raynor 
et al. 2007).
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Different readability test methods with different success criteria can be used. 
This also applies to countries were readability tests are a legal requirement—mean-
ing that no legally binding or specific best test method exists (Medicines and 
Healthcare Products Regulatory Agency 2005; European Commission 2009; US 
Department of Health and Human Services, Food and Drug Administration, Center 
for Devices and Radiological Health 2001; Eurasian Economic Commission 
Council 2016; US Department of Health and Human Services, Food and Drug 
Administration, Center for Drug Evaluation and Research (CDER) 2009). The two 
methods that are officially accepted in all EU countries through guidelines are com-
pared in Table 12.8 (European Commission 2009; Co-ordination Group for Mutual 
Recognition and Decentralised Procedures—Human (CMD(h)) 2016). Other meth-
ods may be acceptable if they ensure suitable measurement of the legibility, locat-
ing, comprehensibility and usability of information provided (European Commission 
2009). Examples of other methods—however, currently without general acceptance 
by authorities—are psychological analysis of patient information (P.A.P.I), com-
munication science methods, multiple choice tests (Federal Institute for Drugs and 
Medical Devices 2013; Hieber 2008).

Laypersons are involved in both readability test methods of patient information 
described in Table 12.8, while past participants from the previous 6 months as well 
as healthcare professionals are excluded. The involvement of participants from the 
targeted patient population might be helpful but is not a requirement (Medicines and 
Healthcare Products Regulatory Agency 2005, 2008; European Commission 2009; 
Sless and Shrensky 2006; Eurasian Economic Commission Council 2016; Health 
Products Regulatory Authority 2018). Furthermore, results can be influenced by 

Table 12.8 Comparison of readability test methods accepted in the EU (Co-ordination Group for 
Mutual Recognition and Decentralised Procedures—Human (CMD(h)) 2016)

Test steps
Verbal face-to-face interview
(Australian method)

Written readability test
(self-completion method)

Pre-test Pilot test with three to six 
participants before main test to 
ensure the questions are 
appropriate.

Systematic review to evaluate and 
optimise the entire medical information 
before the main test, using:
  • a set of 200 quality criteria.
  •  results of more than 1500 scientific 

and regulatory publications.
  •  study results of over 2000 medical 

term comprehensibility classifications.
Main test Verbal interview using a set of 

questions.
Written questioning via questionnaire.

  •  Minimum two test rounds of 12–15 key messages with minimum ten 
participants each.

  • Monitoring through tester(s).
Success 
criteria

Minimum 90% correctly located 
information and of that 90% 
understood information, resulting 
in minimum 80% correct answers 
per tested information item 
(“90% of 90% rule”).

Minimum 80% correct answers per tested 
information item (located and understood).
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participants’ demographic characteristics, such as age, education level, literacy and 
health literacy. Therefore, a broad mix of participants is recommended, mirroring 
the intended user group (Fuchs and Hippius 2007; Paech et al. 2011; Wolf et al. 
2012). The selected questions are intended to evaluate the key messages (European 
Commission 2009). Rather than simply depicting provided information, the ques-
tions should be created in such a way as to display readers’ understanding of the 
content and assess whether they would take the correct actions in critical situations 
when using the medicine.

Advantages of Readability Tests
• With an acceptable effort the comprehensibility, user-friendliness and ease of 

locating information materials are tested.
• According to Beusekom et al., end users are invited to comment on predefined written 

and visual information (Van Beusekom et al. 2018), as mentioned in Sect. 12.1.

Limitations of Readability Tests
• Readability tests do not measure any change in knowledge, the therapy success, 

or what users do in practice. While the content can be located and understood in 
a readability test, there are possibilities for distraction in a real-world setting, 
causing patients to deviate from instructions.

• The number of minimum ten participants per test round is low for statistically 
significant results; however, this is sufficient to identify problems in tested infor-
mation and initiate subsequent optimisation (Sless and Shrensky 2006).

• Results can be influenced by the kind of questions asked during the test, such as 
open/closed questions, explicit/implicit contents, positive/negative framing, neu-
tral/judgemental questions, generally understandable/technical language. The 
influence and the participants’ unconscious or preconscious associations and 
subsequent bias may remain undetected.

• Usually 12–15 key messages are tested, which the Australian communication 
researchers assess to be sufficient (European Commission 2009; Sless and 
Shrensky 2006). Sometimes, more key messages are tested (Fuchs et al. 2012; 
Wolf et  al. 2014; National Agency for Medicines and Medical Devices of 
Romania 2010). However, significantly more information is normally provided 
in package leaflets and it is impossible to test all at once. To counter this, the 
initial step of the written readability test is a systematic review to evaluate and 
optimise the entire leaflet, before conducting the main test with laypersons (see 
Table  12.8). This strategy reduces the number of difficult words per package 
leaflet on average by 84% and even the word count by 20% (Fuchs 2010a).

• “External negative influences ... may occur in a face-to-face interview” as stated 
a position paper from the EU regulatory network (Co-ordination Group for 
Mutual Recognition and Decentralised Procedures—Human (CMD(h)) 2016). 
Examples include influences via the interviewer’s facial expressions and ges-
tures, participants’ hearing problems and interview logging errors, caused by 
incorrect interpretation and/or documentation of the participants’ verbal answers. 
The competence to read the tested information must be presupposed in both 
methods when investigating written information.
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• Sless, one of the Australian researchers responsible for developing the verbal 
face-to-face interview readability test stated that “...the application of the 90% of 
90% rule in the EU is totally inappropriate, and probably unattainable without 
some fudging of results”, as a lower success rate seems to be a more reasonable 
level (Sless 2007). Data collected to validate the written readability test further 
demonstrate this point (Fuchs and Hippius 2007; Fuchs et al. 2012).

• A few verbal face-to-face interviewers additionally measure participant’s time taken 
to answer every individual question (Foster 2013; Tong et al. 2014). For example, 
according to Forster: “‘Information found with difficulty’ is defined as requiring 
more than 2 min or more than 2 permitted prompts from the interviewer in order to 
find the relevant information” (Foster 2013). However, given the small number of 
participants per test round and the absence of evidence, using this variable and 
threshold must be rejected, as the time taken to locate a specific information:
 – Is significantly influenced by the length of the package leaflet (Fuchs 2010a; 

Fuchs et al. 2012; Wolf et al. 2014)
 – Differs extremely between participants (Fuchs and Hippius 2007; Fuchs et al. 

2012) and older people require significantly more time (Fuchs and Hippius 
2007; Foster 2013)

 – Is influenced by the positioning of the questions in the questionnaire; ques-
tions asked at the end of the readability test retain an advantage, as partici-
pants may recall location and content through searches for previous answers.

Regardless of the criticisms made here regarding the current use of readability 
tests within the EU, the EU is the pioneer of implementing this important package 
leaflet evaluation method. Readability tests represent the current gold standard and 
everyone on the globe can benefit from the achievements in the EU.

12.3.2  Usability Tests

Usability testing is a very helpful method for evaluating the appropriate use and 
design of an extremely wide range of products, such as medicines, medical devices 
or software, as well as their instructions for use in the form of text and illustrations. 
The goal is to determine the extent to which the instructions support the safe and 
effective use of the product, identify design-related problems and user expectations 
and take improvement actions. As such, it is part of risk management. This differs 
from usability inspections (e.g. heuristic evaluation, cognitive or pluralistic walk-
through) where specialists evaluate the user interface without involving users 
(Nielsen 1994). Usability testing can be applied to package leaflets, but also to 
many other issues, such as splitting tablets or opening packaging materials (e.g. 
according to the norm CEN/TS 15945); for example, in the case of new tablet forms 
or childproof closures and packaging materials (Deutsches Institut für Normung 
(German Institute for Standardisation) 2011; Fuchs and Finke 2008; Kopyto 
et al. 2018).

Usability testing includes creating a realistic scenario or realistic situation, 
wherein participants (potential or real users) have to carry out tasks using the 
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product under controlled conditions while the tester(s) systematically supervise 
and take notes. Other usability test instruments can be used, such as scripted 
instructions and validated questionnaires. 

Several authorities have published guidelines, such as the FDA in the USA 
(“Applying Human Factors and Usability Engineering to Optimize Medical Device 
Design”) and the Medicines and Healthcare products Regulatory Agency (MHRA) 
in the United Kingdom (UK) (“Human Factors and Usability Engineering 
Guideline”) (Medicines and Healthcare Products Regulatory Agency 2017; US 
Department of Health and Human Services, Food and Drug Administration, Center 
for Devices and Radiological Health, Office of Device Evaluation 2016). The 
intended usability test method must suit the product, task and potential problem. 
Table 12.9 provides examples of methods.

Table 12.9 Selected usability test methods for safe use instructions

Method Description
Think aloud 
protocol

Users provide all of their thoughts aloud about the device during use of the product 
(Medicines and Healthcare Products Regulatory Agency 2017; Lewis and Rieman 
1994). Think aloud facilitates the evaluators in that the users’ train of thought can 
be followed and erroneous assumptions of instructions during use can be noted.

Co-discovery 
learning

This is an adaptation of the think aloud protocol. Users are grouped in pairs 
and talk aloud naturally to each other while completing a task.

Hallway 
testing

Randomly-selected users are asked to use the product under observation of the 
tester(s) to identify problems, such as where users incorrectly or cannot 
perform tasks due to problems in locating and understanding instructions.

Contextual 
inquiry

Representatives of the intended users are observed when interacting with a 
marketed device as they would in a normal environment (Medicines and 
Healthcare Products Regulatory Agency 2017; US Department of Health and 
Human Services, Food and Drug Administration, Center for Devices and 
Radiological Health, Office of Device Evaluation 2016). In addition to 
observing, this can include asking users questions while or after they use the 
product or its instructions.

Remote 
usability 
testing

The tester(s) do not directly observe users while they use the product, but the 
users’ activities are recorded for subsequent evaluation (Andreasen et al. 2007). 
For example, this method could be used where usability evaluators, developers 
and users are located in different countries and time zones, or that users are 
more relaxed and behave more naturally with the product.

Eye tracking While using the product or information, either the point of gaze (where one is 
looking) or the motion of an eye relative to the head is measured, such as using 
video images (Rayner 1998). Eye tracking is often coupled with other methods.

Focus group A moderator guides a discussion with a group of participants when using the 
product (Medicines and Healthcare Products Regulatory Agency 2017). This 
can also be used to check for necessary instructions (essential or missing 
information).

Interview Single or groups of users are interviewed to establish their experience and 
expectations in using the product and/or its instructions (Medicines and 
Healthcare Products Regulatory Agency 2017; US Department of Health and 
Human Services, Food and Drug Administration, Center for Devices and 
Radiological Health, Office of Device Evaluation 2016).
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Advantages of Usability Tests
• Usability tests enable assessment of whether users can correctly and easily use 

the products and instructions within the product-specific requirements. This 
allows the identification of problems, users’ expectations and options for 
improvements.

• Even if readability tests show that users can locate and understand the content of 
instructions, usability tests can identify handling problems, according to the 
author’s experience, such as due to:
 – human carelessness, psychological and physiological limitations
 – unusual product handling steps in comparison to similar products
 – product-specific difficulties.

Limitations of Usability Tests
• Some usability test methods require a large effort in performance.
• Several usability test methods miss the natural user environment, such as think 

aloud protocols or tests with a focus group.
• Similar to readability tests, the number of participants is usually low with regard 

to achieving sufficient statistical evidence; however, this is assessed as sufficient 
to identify problems in tested information and initiate subsequent optimisation.

12.3.3  Comprehensibility Tests of Medical/Pharmaceutical Terms, 
Abbreviations, Non-Quantifiable Phrases and Symbols, 
Including Explanations

Several guidelines stipulate that difficult terms, abbreviations and symbols should 
be avoided in medical information for laypersons (Medicines and Healthcare 
Products Regulatory Agency 2005; European Commission 2009; Sless and Shrensky 
2006; Brunetti et  al. 2007), as this improves the comprehensibility (Fuchs and 
Hippius 2007; Franck et al. 2011).

Hohgraewe defined difficult medical terms by the fact that they have been 
included in a medical dictionary or encyclopaedia (Hohgräwe 1988). To explain 
medical terms and abbreviations, encyclopaedias and medical dictionaries are 
available in most languages. In addition, free glossaries with proposed lay terms 
are published online for many languages (Medicines and Healthcare Products 
Regulatory Agency 2005; Institute for Safe Medication Practices 2015; Austrian 
Federal Office for Safety in Health Care 2013; Feinstein Institute for Medical 
Research 2013; Lebanese American University 2011; Medicines Evaluation 
Board 2019). However, explanations in glossaries, encyclopaedias and medical 
dictionaries are usually generated by way of expert consensus rather than 
 comprehensibility tests. It has not been established whether medical terms con-
tained in the quoted catalogues are familiar to laypersons and could therefore be 
used in patient information—or not, nor have their proposed lay terms 
been tested.
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To bridge this gap, the author of this chapter has created and presents here a 
method to categorise medical terms (including abbreviations and symbols), into 
those familiar to laypersons or not. A questionnaire of this comprehensibility test 
contains up to 60 different terms for which the participants are requested to provide 
an explanation, without any aid or time restriction. The additional questions for each 
term are “Do you know this term?” (answer options: yes/no) and “How sure are you 
with your explanation?” (answer options: sure/other/unsure). As determined by the 
unilateral binominal test with alpha = 0.05, the minimum number of participants 
required per tested term is 15 (Bock 1998). However, minimum 20 participants are 
recruited per term in this comprehensibility test, akin to the recommended number 
for readability tests in the EU (European Commission 2009; Co-ordination Group 
for Mutual Recognition and Decentralised Procedures—Human (CMD(h)) 2016). 
Identical to readability tests, the group of selected participants must reflect the popu-
lation of tested language, while healthcare professionals excluded. Similar to EU 
readability test success criteria, a term is defined familiar to laypersons in this com-
prehensibility test if 80% of the 20 participants provide a correct explanation. If the 
comprehensibility rate is 50 to <80%, an additional test is carried out with 20 new 
participants, such that results from a total of 40 participants per term can be used for 
the categorisation. Since 2008, the author and his team have investigated over 2000 
English and over 500 German medical terms, abbreviations and symbols in the 
United Kingdom and Germany (Fuchs et al. n.d.). The results show that common 
terms such as allergy (German: Allergie) and depression (German: Depression) are 
familiar to laypersons and can thus be used in patient information without explana-
tion. However, terms with a comprehensibility rate below 80% must be explained 
(e.g. vasculitis with comprehensibility rate of 60.0% in English using “inflammation 
of blood vessels”, or 2.4% for its German translation “Vaskulitis” using “Entzündungen 
der Blutgefäße”) (Fuchs et al. n.d.; Scheunpflug 2008). The results also show lan-
guage-specific differences in comprehensibility rates, whereby comprehensibility 
rates found in the UK are in many cases higher than for the German equivalent.

The development of a system used by healthcare professionals to create patient-
friendly lay terms of pharmaceutical and medical terms, including a method for their 
evaluation, was additionally performed by the author of this chapter. For evaluation, a 
multiple choice questionnaire with five medical terms as answer options per explana-
tion is used, with a recheck in another part of the questionnaire with the medical term 
against five explanation options—whereby per questionnaire up to 30 medical term/
explanation pairs can be tested. The participant and test requirements are similar to 
those outlined above for the comprehensibility test of medical terms. The results illus-
trate a significant advantage for short explanations of not more than 50 characters 
(spaces excluded), over longer versions. To be acceptable, explanations to replace dif-
ficult terms must be precise and without other difficult terms. For example, the German 
explanation of vasculitis “Entzündungen der Blutgefäße” (inflammation of blood ves-
sels) registered a comprehensibility rate of 95.5% (Fuchs et al. n.d.; Scheunpflug 2008).

Further, recommendations to create user-friendly lay terms (other than those pre-
sented in this paragraph based on the author’s research) are available; however, 
usually not validated, such as that published in annex 8 of the Guidance “Always 
Read the Leaflet” (Medicines and Healthcare Products Regulatory Agency 2005).
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A similar test method to assess the comprehensibility of abbreviations and sym-
bols used in package leaflets was applied in a Portuguese study. The questionnaire 
used listed the abbreviation or symbol in the first column (e.g. MAO) and in the sec-
ond its corresponding full wording (e.g. monoamine oxidase inhibitor). The partici-
pants had to indicate in the third column whether they knew the meaning of the 
abbreviation/symbol (answer options: yes/no) and if yes, they were asked to provide 
a brief description of the meaning of the abbreviation/symbol. Null answers and 
wrong explanations were classified as incorrect and all the others as correct by two 
specialists, working independently. There was no time limit for completing the ques-
tionnaire, but all participants completed the questionnaire in less than 1 h. Furthermore, 
control questions (one per page) were included to check participants’ attention. 
Control items were selected from abbreviations/symbols commonly appearing in 
package leaflets. The tested (186 or 187) and control (11 or 12) abbreviations/sym-
bols were in alphabetical order and administered in two undergraduate non-biomedi-
cal classes, which were significantly better educated than the average Portuguese 
population, and led to results from 18 participants (Pires et al. 2015b, 2017a).

Another method, published in 2000, involved a study in the USA with 249 
patients to determine the understanding of common medical terms used by health-
care providers. The patients were asked whether six pairs of terms had the same or 
different meanings and scored on the number of correct answers. For example, the 
percentage of patients who recognised the use of analogous terms for bleeding ver-
sus haemorrhage was 21% (Lerner et al. 2000).

In a Sri Lankan study involving 600 patients, the knowledge of the anatomical 
location of ten organs in the human body was investigated by marking in a diagram 
which showed the contour of a person (Ramanayake et al. 2014). This method also 
helps to understand which wording for organs is familiar to patients.

Advantages of Comprehensibility Tests of Difficult Terms, Abbreviations, 
Non-Quantifiable Phrases and Symbols, Including Explanations
• More accurate classification into terms familiar to laypersons and those that need 

explanations in patient information can be achieved compared to expert assess-
ments only.

• Systematic creation of lay terms by healthcare professionals, with subsequent 
evaluation via comprehensibility testing, may better improve patient information 
in comparison to developments without testing.

Limitations of Comprehensibility Tests of Difficult Terms, Abbreviations, 
Non-Quantifiable Phrases and Symbols, Including Explanations
• Greater investment in time and cost is needed compared to expert assessments 

without testing.
• Comprehensibility tests must be performed per language as differences are 

possible.
• The number of participants per tested medical term, abbreviation, non-quantifi-

able phrase, symbol or created explanation is relatively low; therefore, represen-
tativeness must be achieved: the group should reflect the average population of 
laypersons in the tested language and region intended for the use of information.
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• The test conditions do not totally reflect the real-life situation of understanding a 
term in medical information. Understanding and explaining an individually pre-
sented medical term is more difficult than when it appears within a meaningful 
text. However, it can be assumed that a medical term that is recognised and 
understood outside any context will be understandable within a text.

12.3.4  Tests for Illustrations, Images, Pictograms 
and Other Graphics

In some jurisdictions, pictograms, symbols, images or other graphics are allowed in 
package leaflets and on outer packaging to aid comprehension of information, for 
example, in the EU (The European Parliament and the Council of the European 
Union 2012). According to the EU readability guideline: “They should only be used 
to aid navigation, clarify or highlight certain aspects of the text and should not 
replace the actual text. Evidence may be required to ensure that their meaning is 
generally understood and not misleading or confusing” (European Commission 
2009). This is supported by Sojourner and Wogalter who examined five instruction 
leaflets—(a) text-only, (b) pictograms-only, (c) text with all pictograms, (d) partial 
pictograms and (e) without instructions—with 35 participants aged 18–59 years, 
with each version rated by each participant using an 8-point Likert scale. Version 
“(c) with text and pictograms” was most preferred and rated more effective as well 
as easier to understand and remember. Furthermore, version (a) with text-only was 
rated as more suitable compared to version (b) pictogram-only (Sojourner and 
Wogalter 1997).

Although pictograms, illustrations and images can enhance the communication 
of information even for people with poor reading skills/literacy or non- native speak-
ers (Dowse and Ehlers 2004), as well as increase the reader’s curiosity and motiva-
tion to engage with the provided content, they have disadvantages, such as:

• Risk of misinterpretation that can result in incorrect use of medicines—increasing 
the risk of adverse events as well as reduced therapy success; therefore, additional 
text and testing are necessary (Wolff and Wogalter 1993; Pires et al. 2015a).

• Sensitivity to cultural differences, age and personal experiences of the users, 
including health conditions such as eyesight (Van Beusekom et al. 2018; Dowse 
and Ehlers 2004); pictograms that are comprehensible in one culture may be 
misinterpreted in another, as shown in a comprehensibility test with 304 low-
literacy interviewees in South Africa of 23 USA versus 23 locally developed 
pictograms (Dowse and Ehlers 2004).

• Limitation of content a pictogram/image can convey; therefore, these design ele-
ments should be limited to particularly important content.

Usability tests (see Sect. 12.3.2) and comprehensibility tests (see Sect. 12.3.3) 
can also be used to evaluate the appropriateness of pictograms and images. Specific 
study designs measure behavioural outcomes to determine whether an image is 
helpful. One example is the uniformity of the masses measure in accordance with 
the European Pharmacopoeia, where different people split tablets and the 
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appropriateness of pictograms or images illustrating how the tablet should be split 
is assessed (Fuchs and Finke 2008). For images and pictograms advising on closure 
or packaging systems, usability testing according to the norm CEN/TS 15945 (a 
norm containing criteria and test methods for evaluating consumer packaging) can 
also help to assess images and pictograms based on the success rate (Deutsches 
Institut für Normung (German Institute for Standardisation) 2011; Kopyto et  al. 
2018). Thereby, the role of end users in testing can be, as described by van Beusekom 
(see Sect. 12.1): passive up to active participation in creating design solutions with 
decision power regarding design solutions (Van Beusekom et al. 2018).

Van Beusekom et al. carried out a systematic review of 73 studies from different 
countries, such as the USA, South Africa, India and Canada. They found that the 
involvement of end users in creation and/or evaluation of pictograms has a positive 
influence on the comprehensibility and opinions of pictograms, including informa-
tion memory. Repeated involvement of end users in the iterative design improve-
ment cycle could be most effective. Yet the comprehensibility of pictograms differs 
greatly between countries, cultures, the age of the users and the degree of literacy, 
suggesting that—at least in the final pictogram evaluation—preferably the desired 
target group should be included (Van Beusekom et al. 2018).

Friedman et al. studied three cholestyramine labels/package leaflets with 2225 
participants in 40 different regions of the USA, via questionnaire. The comprehen-
sibility of the version with symbols/graphics only was significantly lower for par-
ticipants without a university degree than for a text-only and a graphic/text version. 
No significant differences were found between the graphic/text and the text-only 
versions (Friedmann et al. 1997).

In 1993, 28 USA pictograms were studied, at first with 143 participants aged 
9–60 years, who were asked to write down their interpretation of each pictogram, 
which were subsequently assessed by three people. Five pictograms did not reach 
the success rate of 85% correct explanations. A second study with 112 participants 
aged 18–48 years assessed 16 pictograms, including improved versions of the five 
pictograms that had failed in the first study. Again, two pictograms did not reach the 
85% rate. The pictograms of the second study were re-assessed in a further study 
with stricter criteria, whereby pictograms which had originally been tested positive 
no longer reached the success rate (Wolff and Wogalter 1993).

The presented studies show how difficult it is to evaluate and improve picto-
grams. Even if they have been optimised, not all problems can be solved and new 
difficulties may occur. Therefore, pictograms should always be combined with short 
explanatory text.

Advantages of Testing Illustrations, Images, Pictograms and Other Graphics
• This may improve illustrations, images, pictograms and other graphics and avoid 

misinterpretations.

Limitations of Testing Illustrations, Images, Pictograms and Other Graphics
• The testing is limited in generalisability and transferability of results to other 

intended users, as illustrations, images, pictograms and other graphics are gener-
ally vulnerable to misinterpretation problems, especially when used in cultures 
other than tested.
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12.3.5  Quality Criteria-Based Evaluations

Using quality criteria for evaluation and improvement of layout, legibility and 
comprehensibility of information about medicines, as well as for a systematic cre-
ation, ensures a high quality of patient information, as shown on a set of over 100 
quality criteria in a cross-over-readability-test study with 1105 participants (Fuchs 
2010a; Fuchs and Hippius 2007). Therefore, this is recommended by authorities 
and an established standard in the first step of the written readability test method 
(Medicines and Healthcare Products Regulatory Agency 2005; European 
Commission 2009; Co-ordination Group for Mutual Recognition and Decentralised 
Procedures—Human (CMD(h)) 2016; Medicines and Healthcare Products 
Regulatory Agency 2012). Quality criteria can be used to evaluate that required 
contents are contained (Fuchs et al. 2010c; Ramadas et al. 2013; Sillo et al. 2018; 
Tayyem and Takrouri 2009; Pires et al. 2015c) and to assess the way the specific 
information is provided (see Table 12.7, for an example, on dosage instructions), 
including comprehensibility, layout and typography parameters (see Tables 12.1, 
12.2, 12.3, 12.4, 12.5, and 12.6) (Fuchs et al. 2017; Fuchs 2005; Pires et al. 2015a; 
Medicines and Healthcare Products Regulatory Agency 2012).

It is also conceivable to use quality criteria for evaluation instead of readability or 
usability tests and hence without involving participants from the intended users. 
However, this firstly requires justification by means of evidence that the results 
would be comparable and is therefore currently not universally accepted by authori-
ties (Federal Institute for Drugs and Medical Devices 2013).

Quality criteria can be used manually or automatically, whereby software solu-
tions may have advantages over manual handling in such as providing more com-
fort, being faster and, with future enhancement through artificial intelligence, also 
more efficient in detecting problems with contents, missing information, legibility 
and comprehensibility.

The creation of quality criteria demands careful consideration that each criterion 
is (Fuchs 2005):

• Comprehensible, precise and without non-quantifiable specifications; for exam-
ple, the criterion “Use minimum 9 pt font size” should be preferred in compari-
son to “Clear and legible font”,

• Evidence-based; for example, the recommendation to use only landscape format 
is not acceptable, as no evidence exists that this format is always more appropri-
ate than portrait format; quality criteria derived from current evidence are pre-
sented in Tables 12.1, 12.2, 12.3, 12.4, 12.5, 12.6, and 12.7,

• Focussed to one issue per criterion only, which eases assessment of whether the 
criterion is fulfilled or not; a yes/no-assessment per quality criterion (fulfilled/not 
fulfilled) of criteria created according to the three bullet points above is recom-
mended (Fuchs et al. 2006, 2010c).

Sometimes, scores have been used to evaluate fulfilment of each quality cri-
terion, such as “Font choice, size and style: score 0 for difficult to read; 1 for 
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clear and legible” (note: Both score definitions use non-quantifiable phrases and 
more than one issue is contained in the criterion “Font choice, size and style”). 
In other cases up to 5 penalty points were given for a large volume of text, a large 
number of long sentences, repetitions and also for many difficult terms, or pen-
alty points for font sizes (below 8pt: 1 point for 7.5pt, for 7pt 2 points, 6.5pt 3 
points, 6pt 4 points and under 6pt 5 points) (Medicines and Healthcare Products 
Regulatory Agency 2012; Beime and Menges 2012; Beime 2010; Haug et  al. 
2011). The goal has been a final score for each evaluated material to enable com-
parison. However, no evidence exists that, for example, a difference of 0.5pt 
always has the exact value of 1 penalty point, or that 1 penalty point for inade-
quate font size truly equals in negative influence on usability as 1 penalty point 
applied for extensive volume of text or a certain number of difficult terms. 
Furthermore, the number of long sentences, repetitions and difficult terms sig-
nificantly increases with increasing the volume of text (Fuchs et al. 2006), hence 
such scoring for each of these four issues punishes associated problems multiple 
times. Moreover, the usability of information about medicines differs between 
materials, languages, user groups, etc. (Tong et al. 2018; Wolf et al. 2014; Raynor 
et  al. 2007). All these considerations do not support the use of the described 
score systems.

Advantages of Quality Criteria-Based Evaluations
• The use of quality criteria has an added value for achieving high quality of infor-

mation materials.

Limitations of Quality Criteria-Based Evaluation
• The use of scoring systems, as described above, is not recommended.
• Quality criteria-based evaluation can currently not replace readability and usabil-

ity tests.

12.3.6  Opinion and Perception Surveys

Surveys of opinions or perceptions collect assessments from a chosen population 
group (in case of information about medicines: patients, healthcare professionals or 
both), including their needs and wishes. Surveys can be conducted either in a per-
son-to-person contact (Calamusa et  al. 2012; Wolka et  al. 2015)], via phone 
(Hamrosi et al. 2014; Aikin et al. 2004; Vinker et al. 2007), in writing (Hamrosi 
et al. 2014; Vander Stichele et al. 1996) or through an online questionnaire (Bell and 
Sullivan 1981; McAvoy et al. 2007) as a one-time survey (cross-sectional study) or, 
more rarely in the area of information about medicines, as repeated surveys (longi-
tudinal study).

The number of participants required for statistical power should be calculated as 
part of the study protocol. Inclusion and exclusion criteria of participants need to be 
carefully defined as well as the selected questions and mode of participants’ 
response). Modes of response include:
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• Free opinions, e.g. expressed via free-text fields.
• Agreement/rejection of predefined statements with single or multiple answer 

options, e.g. used in the PIL-S-study to assess the participants’ preference and 
weighting of different topics related to content and layout of package leaflets 
(Van Dijk et al. 2014a).

• Response using an evaluation scale for predefined statements, e.g. a Likert scale 
as a multi-level response scale as can be used in readability tests in addition to the 
key message questions, or to assess legibility properties of font types or frequency 
information of side effects (Fuchs 2010a; Connolly 1998; Knapp et al. 2004).

More details on survey methods and studies are provided in Chap. 8 on the social 
sciences.

Advantages of Opinion and Perception Surveys
• They can provide further information for deeper understanding of intended users; 

in particular, in conjunction with methods like readability and usability tests.
• They are important to understand users’ opinions, needs and preferences.

Limitations of Opinion and Perception Surveys
• Results of such surveys depend on the quality and objectivity of methods used. 

Without knowledge of the research design (research question, study situation, 
choice of participants, interviewer behaviour, etc.) the quality of the results is 
difficult to assess.

• Results do not always conform with results from other evaluation methods, such 
as readability, usability and comprehensibility tests, or they may differ from the 
real-life experience. For example, in a readability test study with 1105 partici-
pants, no correlation was found between the comprehensibility of tested package 
leaflets (percentage of correct answers to key message questions) and participant 
opinions about comprehensibility (Fuchs 2010a).

• User groups of different demographic characteristics can provide different opin-
ions and perceptions. In a Portuguese questioning with 503 participants using a 
Likert scale to evaluate 12 package leaflets, significant differences were attrib-
uted to the education, income, reading habits and frequency of medicine use, that 
are all interlinked via socioeconomic status. Participants with lower education, 
lower income, reduced reading habits and taking more medicines provided a 
significantly better global opinion about the package leaflets (Pires et al. 2017b). 
As a result, inappropriate participant selection may falsify the results.

• Results can be influenced by response bias, such as socially desirable answer 
behaviour or when participants do not understand the questions, but may not ask 
for clarification to avoid embarrassment, or misinterpret questions. In the case of 
socially undesirable issues, participants may tend not to admit in surveys or to 
give advanced answers. Furthermore, the “say-yes tendency” plays a distorting 
role. Further sources of response bias may be the framing and order of the ques-
tions and predefined answers, as well as the interviewer’s behaviour. Furthermore, 
it is possible to provoke certain answers through suggestive questions.

J. Fuchs



369

• As participants only respond to the questions asked, other relevant opinions or 
perceptions may remain undetected. This includes associations and unconscious 
or preconscious opinions or perceptions.

• Results may have a broad range of interpretability, for example, when gathering 
opinions and perceptions using free-text fields.

• Selection bias may jeopardise representativeness. For example, those who are 
negative about such surveys usually do not participate or pass the survey on to 
others; therefore, falling out of the sample (self-selection or non-response bias), 
a bias particularly relevant in telephone and online surveys. The bias described in 
the example does not become smaller with larger sample sizes.

12.3.7  Readability Formula-Based Evaluations

A variety of formulas are used to assess the readability of written materials, whereby 
no consensus exists as to which formula is best suited to assess patient information 
about risks and safe use of medicines. Therefore, it is favourable to use a variety of 
formulas (Fullmann et al. 2017; University of Hohenheim 2010). Furthermore, dif-
ferent languages require specific or adapted readability formulas. As such the Flesch-
Reading-Ease formula, the Flesch–Kincaid Grade Level readability formula, the 
Gunning Fog Index, the SMOG Index, for example, are often used for English texts 
(Flesch 1948; Gunning 1952; Kincaid et al. 1975; McLaughlin 1969). For German 
texts, the Amstad formula, the “Wiener Sachtextformel” (Viennese factual formula), 
the German Flesch-Reading-Ease and SMOG Index are used, and for Persian the 
Flesch–Dayani formula (Amstad 1978; University of Hohenheim 2010; Dayani 2000).

Readability formulas or indexes use average sentence and word length and the 
number of syllables with different weighting factors to calculate a reading ease or a 
reading grade level (Amstad 1978; Flesch 1948; Gunning 1952; Kincaid et al. 1975; 
McLaughlin 1969; Dayani 2000). The average reading grade of the population in the 
USA and United Kingdom is the eighth grade (13- to 14-year-olds) and patient infor-
mation should be at grades 5 to 6 (10- to 11-year-olds), as considered in studies 
investigating information about medicines using readability formulas (Fullmann 
et al. 2017; National Center for Education Statistics, and US Department of Education, 
Office of Educational Research and Improvement 2002; Pinero-Lopez et al. 2019).

Advantages of Readability Formulas
• These formulas are easy to use without great effort and are usually software-based.

Limitations of Readability Formulas
• Readability formulas do not consider the cohesion of a sentence. For example, 

two sentences with the same words in different order have the same results using 
readability formula, but may have different comprehensibility.

• The volume of text, style of writing, typography and layout also greatly influence 
the readability according to Tables 12.1, 12.2, 12.3, 12.4, 12.5, 12.6, and 12.7; 
however, these factors are not considered by a readability formula. Therefore, 
assessment only via readability formula is questionable and they are usually used:
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 – with previous deletion of all headings, tables, graphics, images, figures, the 
commercial name of the medicine, all bullet points (hyphens, numbers, aster-
isks, etc.), and

 – with all abbreviations, acronyms, units, magnitudes and numbers replaced by 
their meaning in words.
 See, for example, the study of 35 biosimilar package leaflets published in 
2019 (Pinero-Lopez et al. 2019).

• According to the FDA of the USA “...readability indexes can predict, but do not 
measure the reader’s actual ability to comprehend labelling. Because of the complex-
ity of the process by which individuals interact with hazard alerts, you should not rely 
on readability indexes to predict warning and precaution comprehension.” (US 
Department of Health and Human Services, Food and Drug Administration, 
Center for Devices and Radiological Health 2001).

• The predicators and criteria by which readability formulas are developed are not 
anchored in any text processing theory. Moreover, correlative relationships are taken 
into account instead of cognitive text processing. These formulas only measure syn-
tactic characteristics, but do not take the content of the texts into account (Felsch 2004).

12.4  Outlook: Relevance, Improvements 
and Future Potential

Three different types of human communication exist: (a) verbal, (b) written and (c) 
non-verbal via perceiving a person’s body language and behaviour and inferring 
meaning. Written communications are printed messages on paper or appearing on a 
screen in digital media. They are most suited to conveying facts, complex and/or 
extensive contents, or if a permanent document and no immediate reply is needed. 
The recipient of a written message can read it at any time; however, as a general 
rule, concise writing equals most effective communication (Fuchs 2010a; Bauer and 
Erdogan 2012; Mansoor and Dowse 2007).

In the case of written information about risks and safe use of medicines, design 
science offers an appropriate option for their structured user-centred development 
and improvement. Starting from the awareness of a problem in such written informa-
tion material, a proposal and artefact are created through a design science cycle and 
evaluated. The evaluation step is essential to improve the quality of the information 
material and to assess in the conclusion step the usefulness of the developed artefact, 
or refuse or redesign it if results show insufficient benefit (Vaishnavi et al. 2019; Van 
Aken 2005). It is the overall aim of the design science process that messages about 
risks and safe use of medicines reach the intended recipients (patients, healthcare 
professionals, or both), are understood and result in the intended outcomes.

Written information can also be the proposal and artefact in a design science 
process to reduce risks or resolve problems that have become apparent in using 
medicines or medical devices. The idea is to prevent user errors by design. The 
usefulness, quality and efficacy of created information about medicines must be 
demonstrated via well-executed evaluation methods, such as through measurement 
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of risk awareness, knowledge levels, comprehensibility of messages, impact on 
behaviour or the number and type of occurred risk issues (e.g. blood levels, meta-
bolic parameters, reporting of side effects or incorrect use) (European Network of 
Centres for Pharmacoepidemiology and Pharmacovigilance 2020). This evaluation 
leads to the final design science cycle step of conclusion, which contains the results 
of final written information material and new knowledge adding to the evidence 
base for design science (Vaishnavi et al. 2019).

Methods of generating this evidence through testing for readability, usability, 
comprehensibility, perceptions and quality of information are presented in this 
chapter. Methods from other sciences are needed to further study cognitive and 
behavioural outcomes, like following instructions and safe use advice. The multi-
layered research framework presented in Chap. 1 brings different methods together 
for comprehensive research into medicinal product risk communication.

Future Challenges
There are a number of future challenges, and applying design science thinking is 
supposed to support tackling them. The constantly increasing number of informa-
tion materials per medicinal product poses a major challenge. Beyond the statutory 
product information, e.g. in the EU the package leaflet, summary of product charac-
teristics and labelling of the inner and outer packaging—as the minimum material 
for each product, risk management programmes may become part of the product 
license and demand the dissemination of further materials about risks and safe use 
and, sometimes, also informed consent forms. Multiple materials mean high text 
volume with the risks of repetition, inconstancy, confusion and overtaxing of users. 
Newly developed materials may compete with existing ones. Further, one must con-
sider that these multiple materials add to the omnipresence (see Chap. 1) and the 
abundance of information that exists within society. On the other hand, patients and 
healthcare professionals want shorter information about medicines than currently 
exists, and every increase in the volume of text reduces the motivation of users to 
read it (Fuchs 2010a; Weitbrecht and Voßkämper 2002; Caldeira et al. 2008; Fuchs 
et al. 2007; Papay et al. 2010; Van Dijk et al. 2014a; Wolf et al. 2016). According to 
the motto “less is more”, a new design science cycle has to be initiated to achieve a 
more effective approach, e.g. we need to optimise existing information tools and 
resolve identified weaknesses instead of developing umpteen new materials! For 
example, an optimal, compressed package leaflet that contains all product informa-
tion relevant for patients and avoids unnecessary information could then be dissemi-
nated via different channels (in the package, online, mobile, audio, etc.).

Design Science-Based Suggestions for the Future
Materials required by the regulatory authorities, like package leaflets for patients or 
summaries of product characteristics for healthcare professionals, are bound to 
guidelines. These regulatory guidelines should take into account existing scientific 
evidence-based knowledge and contain only evidence-based recommendations. 
One negative example is recommending landscape format in package leaflets (see 
Table 12.5).
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Also, the requirements and recommendations in guidelines should be tested, 
whereby authorities and other competent institutions should be obliged to remedy 
any shortcoming immediately it becomes evident. For example, the QRD template 
had never been tested before implementation and research shows that a notably 
shorter version of 200 words would bestow significant benefits and shorten each 
package leaflet used in the EU without loss of medicine specific information (see 
Sect. 12.2) (Fuchs et al. 2012; Wolf et al. 2014)—also a very important factor in the 
enhancement of electronic product information (ePI) (European Medicines Agency 
et al. 2019a, b). Other countries, such as the USA in the case of medication guides, 
use only a short template and the first QRD template from 1996 contained just 94 
words (US Food and Drug Administration 2018; Wolf 2015).

In the case of patient package leaflets used in the EU and Eurasian Economic 
Union, for example, a new leaflet must be readability tested (The European 
Parliament and the Council of the European Union 2004; Eurasian Economic 
Commission Council 2016). Readability tests represent the gold standard and 
everyone on the globe can benefit from the achievements in the EU. However, these 
tests are now used more to demonstrate that the success criteria of 12–15 tested key 
messages have been achieved, rather than to improve the entire information—the 
original intention of Australian readability tests (Sless 2007). The improvement of 
the quality of the entire package leaflet must be the focus in the future, applying 
evidence-based design features as quality standard. The quality criteria of Tables 
12.1, 12.2, 12.3, 12.4, 12.5, 12.6, and 12.7 may serve as a basis for quality check-
lists used before testing with laypersons. Therefore, this is a solid component in the 
first step of written readability tests and results in significant improvements (see 
Sect. 12.3.1) (Fuchs and Hippius 2007; Wolf et al. 2014).

Another suggestion is the combination of evaluation methods like readability 
and usability testing (e.g. if instructions for use of a device are contained) and addi-
tionally applying comprehensibility tests as described in Sect. 12.3.3 if medical 
terms with an unclear level of comprehensibility are used. The latter enables clear 
decisions on which terms can be used or need an explanation.

Frequently, participants’ opinions and perceptions about the tested package leaf-
let are additionally collected in readability tests, which can lead to helpful informa-
tion. However, this is assessed to be more of an add-on evaluation rather than a 
replacement of readability or usability testing, due to the fact that opinions can dif-
fer to the reality (Knapp et al. 2004; Pires et al. 2017b). This same add-on evaluation 
value is also seen in readability test formulas, as these do not measure the cohesion 
of texts, as explained in Sect. 12.3.7. Readability formulas must be rejected if all 
calculation steps applied to the formula being used are not published and they are 
not acceptable as stand-alone evaluations.

Currently, after successful readability testing, package leaflets are frequently 
changed by pharmaceutical companies and authorities in EU approval procedures. 
Often, these changes are not content-related, such as insertions of blank lines after 
headings or reinserting difficult terms and long sentences. In future, if a package leaflet 
has been successfully tested without showing weakness in the final version, the 
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wording and layout used should be retained, unless there are content-related needs. 
Furthermore, it is recommended to prepare a best possible package leaflet using quality 
criteria before submission to the authorities and to test it in the latter stages of the 
approval procedure; therein minimising the risk of major changes after the readabil-
ity test.

The idea of iterative testing was born in 2017 (European Commission 2017; 
European Medicines Agency 2017); however, it could reverse the positive intention of 
readability testing. Moreover, such regular retesting is assessed to be not productive, as:

• A readability test usually covers not more than 12–15 pieces of key information.
• Testing makes less sense if texts may not be amended, or general problems, such 

as the overly extensive volume of text, cannot be solved.
• Evidence is missing that such repeated testing substantially benefits patients.

For future method development, exploring and using outcome evaluation (effec-
tiveness of communication) should be discussed, despite achieving best possible 
legibility, comprehensibility and evaluation of information about medicines, such as:

• Administration parameters: e.g. correct time, quantity (such as the number of 
tablets, capsules, drops used), frequency of use, which evaluate the dosage 
instructions using measuring systems to remove the medicine from the packag-
ing (Claxton et al. 2001).

• Increase of knowledge: e.g. about disease, treatment, including medicines and 
adverse events. The increase of knowledge can be measured through comparison 
of knowledge before and after using information materials, or comparison of 
groups using different materials, including placebo-controlled groups (Mansoor 
and Dowse 2007; Jarernsiripornkul et al. 2019; Humphris and Field 2003). 

• Treatment success parameters: e.g. measurement of laboratory levels (blood 
pressure, glucose levels, number of epileptic seizures, pain [strength and fre-
quency of attacks]), active substance levels in the body.

• Treatment safety parameters: e.g. occurrence of adverse events, including labo-
ratory levels (e.g. liver enzymes, kidney function), cases of emergency.

These additional assessment parameters are the author’s personal suggestions, 
which are currently more time and cost expensive than other evaluation methods 
provided above and could require ethical approval. They are also influenced by 
other issues, such as the effectiveness of the individual product or therapy proce-
dure. However, in 2011 Garner et al. also published the idea of outcome evaluation 
as success measurement of package leaflets “... in terms of patients’ reactions, 
expectations and decisions in the light of writers’ intention...” (Garner et al. 2011). 
Achieving a certain readability level is only the starting point of evaluation. After 
complete reading and constructing a meaning, the ultimate evaluation of informa-
tion about medicines is the reader’s cognitive, affective or behavioural response 
(Garner et al. 2011).
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Abstract

The dissemination and implementation of health interventions is the active and 
targeted distribution of information and intervention materials to a specific pub-
lic health, healthcare professional or patient audience with the goal of transfer-
ring knowledge and/or promoting changes in health attitudes and behaviours. In 
this chapter, we present key tenets of effective health dissemination and imple-
mentation in the context of medicinal product risk minimisation and communi-
cation. We review best practices and recommendations from dissemination and 
implementation (D&I) science and discuss their application to risk minimisation 
programme design, implementation and evaluation stages. To illustrate these 
concepts, we examine the evolution of the valproate risk minimisation pro-
gramme in Europe.
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13.1  The Discipline of Dissemination and Implementation 
Science: Scope, Theories and Principles

13.1.1  Rationale for Applying Dissemination 
and Implementation (D&I) Science to Medicinal Product 
Risk Communication Research

This chapter focusses on the application of dissemination and implementation sci-
ence (D&I) to medicinal product risk communication and risk minimisation. D&I 
science is an inter-disciplinary field in health intervention research that seeks to 
support effective adoption and integration of evidence-based health interventions 
within particular healthcare, public health or community settings (Brownson et al. 
2017). Towards that end, it emphasises the development and application of methods 
and strategies to facilitate adoption of interventions by healthcare professionals, 
patients and other affected stakeholders. Two concepts fundamental to D&I sci-
ence are:

 (1) Dissemination, the active approach of spreading an intervention to the targeted 
recipients using one or more planned strategies and communication chan-
nels; and

 (2) Sustainability, the extent to which an evidence-based intervention delivers its 
intended benefits and is maintained over the long-term (Rabin and Brownson 
2017; Shelton et al. 2018).

Dissemination and sustainability are equally central to the field of medicinal 
product risk communication and risk minimisation (Smith and Morrato 2014). 
Medicinal product risk communication and minimisation represent a form of health 
intervention disseminated broadly and scaled to the population level. Its public 
health goal is to support the safe and appropriate use of medicinal products and to 
optimise the benefit-risk balance of the products. In Europe, companies are required 
to submit a risk management plan (RMP) at the time of application for marketing 
authorisation approval which includes information on how product-related risks 
will be prevented or minimised in patients. In the United States (US) under certain 
conditions, risk minimisation may take the form of a formal risk evaluation and 
mitigation strategy programme (REMS) and include a set of required elements to 
ensure safe use of the medicinal product (see Chap. 1).

Well-conducted dissemination planning and execution are vital to the success of 
risk communication efforts as the latter is heavily dependent on whether and to what 
extent the key messages reach the target audience, are understood and are appropri-
ately acted upon. Sustainability planning is a key consideration as well, because risk 
communication messaging for a product must continue throughout the post- 
authorisation period. Sustainability is a direct function of how effectively the pro-
gramme has been integrated into the healthcare delivery process. Specifically, 
programmes which have been designed to fit within existing processes are more 
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likely to be continued over time than those which have not been. As such, sustain-
ability strategies can also help minimise the “burden” of the risk communication 
programme on the healthcare system itself, another goal of regulatory risk minimi-
sation efforts (Center for Drug Evaluation and Research and Center for Biologics 
Evaluation and Research 2019a; European Medicines Agency and Heads of 
Medicines Agencies 2017a).

To date, regulators have provided extensive guidance regarding the content and 
format of risk communication tools as well as how to assess their effectiveness 
(Center for Drug Evaluation and Research and Center for Biologics Evaluation and 
Research 2011, 2019a, b; European Medicines Agency and Heads of Medicines 
Agencies 2015a, 2017a, b). Comparatively little attention, however, has been paid 
to issues of designing for dissemination, implementation and sustainability, either in 
existing guidance or in the actual practice and evaluation of therapeutic risk com-
munication and minimisation programmes. By comparison, within the broader con-
text of the healthcare system, there is a growing recognition that a well-designed 
dissemination plan is essential for successful programme delivery (Glasgow and 
Chambers 2012; Glasgow et al. 2012).

The purpose of this chapter is to describe and apply D&I science to medicinal 
product risk minimisation and communication research. Specifically, it seeks to: 
first, explain how the concepts of dissemination and sustainability can inform the 
design, implementation and evaluation of risk communication and related risk mini-
misation activities; and second, critically appraise the valproate risk minimisation 
efforts in Europe through the lens of D&I science. To advance the science of thera-
peutic risk minimisation, pragmatic considerations from D&I science are provided 
for improving adoption and sustainability of interventions to support safe use 
behaviours and minimise specific product risks.

13.1.2  D&I Science in Health: Scope and Definition

A key dissemination challenge is that scientific knowledge about best care can take 
decades to become integrated into clinical practice, and even then adoption can be 
highly uneven (Institute of Medicine Committee on Quality of Health Care in 
America 2001).

The challenge of expediting adoption can be attributed to both the time it takes to 
generate and synthesise the evidence, and the decisional processes required to inte-
grate such evidence into practice within complex health systems. Green and col-
leagues conceptualised knowledge translation from scientific research to health 
practice, and ultimately to health policy, as a diffusion process through a “leaky 
pipe” (Green et al. 2009). Key decisional steps, i.e. potential leaks slowing diffusion, 
include: making decisions on research priorities and funding; forming consensus 
around the best available scientific evidence; planning dissemination programmes; 
engaging the community and practitioners in the implementation process; and adapt-
ing dissemination strategies over time in response to implementation barriers. Green 
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et al. further characterised stages of clinical decision-making affecting the integra-
tion of evidence-based medicine into health services. Stages include healthcare pro-
fessionals’ awareness, acceptance and agreement, perceived applicability, ability, 
behavioural intention to comply and actual adherence (Glasziou and Haynes 2005).

The application of D&I science has emphasised the requirement for having 
 scientific evidence as the starting point for dissemination (Proctor et al. 2012). An 
emerging view posits that stakeholders, such as healthcare professionals and patients, 
should be involved early in the diffusion planning process so that dissemination 
strategies can address the health needs, capabilities and circumstances of the specific 
target  audiences. The “Designing for Dissemination” movement seeks to accelerate 
knowledge translation and the integration of evidence into practice by collaborating 
with stakeholders early on in the design process (Brownson et al. 2013; Chambers 
2019; Ho and Peter Wall Workshop 2014; Ramsey et al. 2019). In this context, health 
dissemination can be re-framed as a social marketing and distribution challenge 
using a customer-centred approach to inform intervention design and selection of 
dissemination strategies (Chambers 2019; Kreuter and Wang 2015). Planning with 
stakeholder partnership early in the development and dissemination process has 
been shown to enhance reach, receptivity and effectiveness (Westfall et al. 2016).

13.1.3  D&I Science in Health: Key Tenets of Theory

Effective health intervention implementation and dissemination, regardless of the 
intervention, has several common features (see Fig. 13.1).

First, dissemination is a goal-directed process. The US National Research 
Council emphasises the need to link risk communication with goals and outcomes: 
“A risk communication is successful to the extent that it contributes to the outcomes 
its sponsor desires” (Committee on Risk Perception and Communication 1989). As 
described by Brewer, there are three potential goals of risk communication: to share 
information, to change beliefs and to change  behaviour” (Brewer 2011).

In the context of medicinal product risk minimisation, the goal of sharing infor-
mation includes objectives to raise awareness and knowledge in healthcare profes-
sionals and patients regarding a medicine’s risk and what can be done to minimise, 
mitigate or prevent the risk. The goal of changing beliefs can be operationalised to 
include affecting beliefs about the importance of performing certain clinical actions, 
such as patient monitoring. Behaviour change goals include, for example, patient 
counselling, documenting informed decision-making, promoting safe medicines 
use, making appropriate patient selection, discontinuation of prescribing a medicine 
for particular patients when its benefits no longer outweigh its risks.

• Goal-directed
• Context-grounded
• Theory-driven
• Responsive and adaptive

Fig. 13.1 Key elements of effective dissemination of health evidence

E. H. Morrato and M. Y. Smith



389

A second feature of effective health dissemination is that it is context-grounded 
and attuned to the clinical situation and circumstances in which the risk minimisa-
tion is occurring. At the individual level, context includes current knowledge, atti-
tudes, norms and behaviours of healthcare professionals and patients given the 
medicine’s indicated use. At the healthcare setting or clinic level, context includes 
culture, implementation climate, available resources and readiness for implementa-
tion (Damschroder et  al. 2009; Keith et  al. 2017). At the health system level of 
programme planning, context can include predisposing, reinforcing and enabling 
factors and incentives affecting delivery of healthcare (Green and Kreuter 2005). 
Clinical practice guidelines, payer and reimbursement requirements, and health 
policies and laws are all examples of ecological factors that can affect the effective-
ness of health dissemination.

Effective health dissemination is also theory-guided and utilises knowledge and 
methods acquired from behavioural and social sciences that are discussed in Chaps. 
7 and 8. Theories, models and frameworks encourage systematic application of 
knowledge to guide dissemination planning, implementation and evaluation 
(Morrato 2018). They provide a social science mechanism of action to guide the 
causal pathway for risk minimisation in much the same way that a biological mech-
anism of action guides the clinical development of new medicines. Even risk mini-
misation programmes that address only a subset of constructs within a theoretical 
model should be framed conceptually, so that regulators and society perceive the 
larger context (and body of literature) guiding the programme. Ultimately, the use 
of theories and frameworks helps enable cross programme comparisons and fosters 
generalisable knowledge to advance the science of health dissemination.

A variety of models, frameworks and theories have been developed and used for 
D&I in healthcare (Nilsen 2015; Nilsen and Bernhardsson 2019; Tabak et al. 2012). 
Collectively, these models can be categorised into five groups: (1) process models, 
which specify the processes of transferring empirical research findings into actual 
real world practice; (2) determinant frameworks, which identify barriers and facili-
tators that can explain or otherwise influence programme implementation and its 
outcomes; (3) classic theories drawn from such disciplines as psychology and 
organisational behaviour which can be used to explain implementation efforts; (4) 
implementation theories, which have been developed by implementation science 
researchers; and (5) evaluation frameworks, which identify which implementation 
measures to evaluate in order to gauge implementation effectiveness (Nilsen 2015). 
Elements from multiple different theories, frameworks and/or models can be com-
bined to guide intervention design (Damschroder et al. 2009; Birken et al. 2017). A 
review of social science theories applicable for risk minimisation programmes has 
been described by Morrato (2018).

Lastly, effective health dissemination is responsive and adaptive to changing con-
text and audience needs. Diffusion of innovation theory states that adoption is a time-
based process with early adopters having different informational needs than later 
adopters (Dearing and Cox 2018). Thus, health dissemination messaging is expected 
to evolve over time and be adaptable. This is consistent with how risk management 
has been conceptualised across a medicine’s product lifecycle (benefit-risk assess-
ment, communication and evaluation (BRACE) cycle) (Radawski et al. 2015).
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13.1.4  Dissemination Considerations in Medicinal Product 
Risk Communication

Several factors make the dissemination of medicinal product risk communication 
and minimisation particularly complex and challenging (see Fig. 13.2).

First, risk minimisation programmes are multi-level and seek to reach a variety 
of target audiences across a variety of communication channels. For example, these 
programmes are multi-level because they operate at policy level and affect health 
system-, healthcare professional- and patient-level safe use behaviours. They can 
encompass a wide array of activities and tools, and typically target a range of audi-
ences (e.g. healthcare professionals, patients, informal care providers, the general 
public) and interventions settings (e.g. in-patient and out-patient healthcare settings, 
home). Ongoing engagement of patients and healthcare professionals is for success-
ful dissemination of risk communication and other risk minimisation activities 
(Brown and Bahri 2019).

While the label and packaging represent the primary source of information about 
a medicinal product’s risks for patients and healthcare professionals, numerous 
other risk communication tools can also be used as well. Common examples of such 
tools include safety alerts from regulatory authorities, direct healthcare professional 
communications (DHPCs), also referred to as Dear Healthcare Provider/
Professional-letters, medication guides, educational brochures, patient reminder 
and/or alert cards and checklists. Complexity increases when one also considers 
secondary sources of information, such as the news media, medical societies, patient 
organisations and personal social networks and various social media platforms.

In addition, risk communication speaks to only one aspect of a product’s overall 
benefit-risk profile; therefore, there is need for balancing benefit and risk messaging 
to healthcare professionals and patients. Major regulatory agencies have adopted 
the use of benefit-risk templates to document and assess a medicine’s profile and 
guide more transparent regulatory decision-making (Leong Wai Yeen et al. 2014; 
Muhlbacher et al. 2016).

Because medicines are typically marketed across multiple countries under differ-
ent regulatory authorities, global pharmaceutical companies face the added chal-
lenge of identifying core risk messaging and risk minimisation measures while also 
allowing flexible adaptation of message delivery and implementation at the local 
level (Smith and Morrato 2014). Adaptation is also a natural part of innovation 
adoption over time. Types of adaptation can include: language and cultural differ-
ences, mode of delivery, target audience(s) and service setting variation (Chambers 
and Norton 2016). Recognising this fact, the United States Food and Drug 

• Multi-level audiences and multiple communication channels
• Need for balancing both benefit and risk messaging
• Need for identifying core risk messaging (global consistency) while allowing adaptation (local 
 customisation)
• Highly regulated environment

Fig. 13.2 Factors that increase dissemination and implementation complexity in medicinal prod-
uct risk communication
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Administration (US FDA) issued guidance to industry on processes and procedures 
for REMS modifications and revisions (Field et al. 2002). Stirman and colleagues 
have developed a research framework for cataloguing adaptations and modifications 
to health interventions in D&I research, including specifying the type of modifica-
tion and identifying reasons for the change at the socio-political, setting, provider 
and recipient levels (Wiltsey Stirman et al. 2019).

Lastly, it must be underscored that medicinal risk communication occurs within 
a regulated environment. Not only does this affect the messaging, but the regulated 
context also affects the type of strategies available for risk minimisation across 
countries and regions. For example, US statute defines when REMS can include 
Elements to Ensure Safe Use (ETASU) and when routine risk communication (i.e. 
the label and packaging) alone is insufficient to mitigate a risk (Center for Drug 
Evaluation and Research and Center for Biologics Evaluation and Research 2019a). 
The statute also defines the types of ETASU that can be implemented: prescriber 
and pharmacist training or certification; controlled dispensing the medicine (e.g. 
only in certain healthcare settings or with evidence of safe use conditions such as 
laboratory results) and requirements that patients using the medicine will be moni-
tored or enrolled in a registry. The importance to have full awareness of the legal 
framework applicable to a communication intervention for its planning or evalua-
tion is discussed in Chap. 15.

13.2  Research Approaches and Methods

This section presents best practices from D&I science as a framework for strength-
ening risk minimisation programmes at the design, implementation and evaluation 
stages. Figure 13.3 summarises key steps for each stage.

Reporting standards for the evaluation of risk minimisation programmes have 
been proposed and collectively referred to as the RIsk Minimization Evaluation 
Study (RIMES) Statement (Smith et al. 2018). These standards were developed to 

Designing for dissemination and implementation
1. Identify risk minimisation goals and objectives 
2. Analyse the situational context 
3. Identify anticipated risk minimisation care gaps
4. Select appropriate risk minimisation strategies 
5. Develop communication and risk minimisation materials and tools

Programme implementation
1. Identify responsible organisations and implementation agents
2. Establish quality assurance and control policies and procedures
3. Document adaptations and modifications 

Evaluation
1. Identify a priori hypotheses and primary success metrics
2. Identify secondary (explanatory) measures
3. Select study design(s) and population(s), balancing considerations of internal and external validity

Fig. 13.3 Key steps for strengthening risk minimisation programmes at the design, implementa-
tion and evaluation stages using best practices from D&I science
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facilitate comprehensive, consistent and transparent reporting of risk minimisation 
evaluation studies, including those assessing the effectiveness of risk communica-
tion interventions. In this section we will also describe how the three stages relate to 
the various RIMES criteria.

13.2.1  Designing for Dissemination and Implementation

Designing for dissemination embodies design-thinking and the principle of begin-
ning with the end in mind. Designing for dissemination can be conceptualised as the 
process of ensuring that the dissemination products (messages, materials) are devel-
oped in ways that closely correspond to the needs, resources, workflows and contex-
tual characteristics of the target audience and setting. Designing for the spread, or 
diffusion, of a programme means that the implementer actively employs specific 
strategies early in the process of creating and refining a health programme to 
increase its chances of being noticed, positively perceived, accessed and tried and 
subsequently adopted, implemented and sustained in practice (Dearing et al. 2013). 
Ultimately, dissemination planning involves specifying the set of processes and 
activities (strategies) to be implemented in order to increase the dissemination 
potential of a health intervention or programme (Rabin and Brownson 2017).

Design planning for risk communication and risk minimisation programmes is a 
multi-step process including specifying the programme goals and objectives, under-
standing the clinical context and target audiences, identifying anticipated care gaps, 
selecting appropriate dissemination and risk minimisation strategies and developing 
communication materials and tools (see Fig. 13.3). These considerations correspond 
with specific RIMES criteria of pertaining to programme design, specification of 
target population, selection and development of risk minimisation tools, and identi-
fication of success metrics.

Chap. 12 explains the generic design process and its application to medicinal 
product risk communication in greater detail. The following elaborates on the pro-
cess from a D&I science perspective.

13.2.1.1  Identify Goals and Objectives
Goals establish the overall direction and focus of a risk minimisation programme 
and serve as the foundation for developing programme objectives. For example, 
consider a product (“Drug X”) with known teratogenic risk. A knowledge dissemi-
nation goal might include: “All patients are to be aware that Drug X causes serious 
birth defects”. An attitudinal dissemination goal affecting benefit-risk decision- 
making might be: “All prescribers agree to prescribe Drug X to women between the 
ages of 18 and 50 years only if they have no other treatment alternatives”. A safe 
use behaviour goal to mitigate teratogenic risk might be: “To prevent foetal expo-
sure to Drug X, all prescribers must perform a pregnancy test before initiating Drug 
X in all women between the ages of 18 and 50 years”.

Objectives operationalise the goals and serve as ways to assess progress toward 
meeting the goal. A common mnemonic device for writing good objectives is 
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SMART (Centers for Disease Control and Prevention 2018). The objective should 
be: Specific—Who is the target population? What is to be accomplished?; 
Measurable—Is it quantifiable? How much change is expected?; Achievable—Can 
the objective be accomplished in the proposed time frame given available current 
status?; Realistic—Will the objective have an impact on the goal?; Time-bound—
Does the objective propose a timeline when the objective will be met?

To illustrate the application of SMART objectives, consider a “Drug Y” whose 
goal is “To prevent a fatal drug–drug interaction by preventing concomitant use 
with Drug Z”. An objective assessing progress toward this goal with physicians 
could be: “To educate at least 80% of US-based prescribers and dispensing phar-
macists about the risk of a fatal drug–drug interaction that is associated with use of 
Drug Y by December 1, 2020; and 100% by March 1, 2021”. An objective assessing 
progress toward the goal with patients could be: “To educate 100% of patients 
receiving Drug Y that they should not take Drug Y with Drug Z”.

13.2.1.2  Analyse the Situational Context
The next step in dissemination planning is to analyse the situational context in 
which the risk minimisation efforts will occur, including system-, provider- and 
patient-level factors that might affect D&I success:

• System-level factors include current standards of care, existing policies and 
procedures, and resources available in the healthcare delivery system for man-
aging the risk. System-level structures can vary widely between countries, 
states/provinces, and settings of care in terms of supporting implementation 
capability and capacity for adopting and integrating risk minimisation proce-
dures into practice.

• Provider-factors include baseline knowledge and attitudes about the risk among 
physicians, pharmacists and other healthcare professionals and current risk mini-
misation behaviours and capabilities.

• Patient-level factors include patient (and where appropriate caregiver) knowl-
edge and attitudes about the risk and their ability to perform certain risk minimi-
sation behaviours. Knowledge, attitudes and skills may vary across patients, 
especially among vulnerable and special populations, and thus necessitate audi-
ence segmentation in order to maximise the effectiveness of risk messaging and 
the distribution of risk materials.

A variety of resources can be used to pragmatically assess the situational context 
for a given risk minimisation programme:

• The scientific literature may provide relevant insights and assessments from 
related clinical quality improvement initiatives, health services research and/or 
dissemination and implementation programmes and evaluation.

• Market data and administrative claims data on medicines and healthcare utilisa-
tion is another resource that can be used to quantify current behaviours, applying 
pharmacoepidemiological methods as discussed in Chap. 14.
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• For manufacturers, the collective wisdom from the clinical development, com-
mercialisation and medical affairs teams can provide a working mental model, 
i.e. thought process, about how clinical care delivery works in the real world. 
Advisory boards, comprised of key opinion leaders or patient stakeholders, can 
also provide valuable insight into real world norms.

• Lastly, formative research involving qualitative interviewing, observation and/or 
surveys might be needed to provide the granularity necessary for dissemina-
tion design.

A flow diagram can be useful for synthesising and visualising the clinical care 
process and for identifying the contextual factors and stakeholders that may affect 
prescribing, dispensing and monitoring. A flow diagram can also be helpful for 
identifying gaps, or possibly existing controls in place, in regard to safe use behav-
iours and risk minimisation goals. These types of visualisations have been used in 
clinical quality improvement. They go by many names, including value stream map-
ping (Gellad and Day 2016), activity diagrams and process mapping (Harel et al. 
2016), patient care pathways (Rosstad et al. 2015), action effect diagrams (Reed 
et al. 2014) and driver diagrams (Issen et al. 2018).

13.2.1.3  Identify Anticipated Risk Minimisation Care Gaps
Based on risk minimisation goals and the situation analysis, the next step is to iden-
tify the anticipated healthcare delivery system gaps to target. For example, there 
might be gaps in knowledge and the skills necessary to perform key risk minimisa-
tion behaviours. Critical resources might only be available in certain healthcare 
settings. Consensus on appropriate patient selection and tools supporting shared 
decision-making may be lacking. Limited skills, ability and resources might be 
available in routine clinical practice to mitigate the risks and there is a need to estab-
lish new norms for monitoring and follow-up.

13.2.1.4  Select Appropriate Risk Minimisation Strategies
Table 13.1 shows how general risk minimisation strategies can be mapped to spe-
cific risk minimisation goals for a medicine given anticipated care gaps. Designing 
specific communication and risk minimisation interventions is most effective when 
guided by social science theory. As previously discussed, behavioural and social 
science theory, models and frameworks help elucidate the mechanisms involved for 
achieving safe use behaviours and provide the evidence-based scientific justification 
supporting intervention selection. The case study at the end of this chapter will 
demonstrate how this can be done.

Another emerging consideration at the design phase is the desire to select strate-
gies that minimise the potential burden of the programme on the healthcare delivery 
system and patient access to the medicine (Center for Drug Evaluation and Research 
and Center for Biologics Evaluation and Research 2019a). For example, the US 
FDA cites strategies that have the potential to result in treatment interruption or 
delays, particularly problematic in situations where patients have serious or life-
threatening conditions.
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13.2.1.5  Develop Risk Communication and Minimisation  
Materials and Tools

Best practices in message development include iterative stakeholder engagement 
with the target audience to test and refine messaging, with special attention to issues 
of health literacy for patient-directed communication. There are several sources on 
best practices in message development for healthcare professionals and patients, 
including resources provided by the US FDA (Fischoff et al. 2011), the Agency for 
Healthcare Research and Quality (Agency for Healthcare Research and Quality 

Table 13.1 Mapping risk minimisation goals, care gaps and strategies

Communication 
goal

Care gap Potential risk minimisation strategies
Healthcare professionals Patients

Affect
Knowledge

Awareness of the risk  •  Product labelling, 
SmPC

 •  Communication 
campaign

 •  Patient Package 
Insert, MedGuide

 • Packaging
 •  Outreach 

campaign
Safe use behaviours 
necessary to minimise  
the risk

 • Education
 • Clinical guidelines
 •  Advocacy partnership 

with professional 
societies

 •  Outreach 
campaign

 •  Advocacy 
partnership with 
patient 
organisations and 
associations

Affect
Attitudes

Who is an appropriate 
patient for receiving the 
medicine (ensuring the 
benefits outweigh the 
risks)

 •  Patient counselling and 
shared decision-
making tools and 
materials

 •  Prior authorisation 
policies and procedures 
before dispensing

 •  Patient counselling 
and shared 
decision- making 
tools and materials

Affect
Safe use 
behaviours

Appropriate patient 
selection

 •  Electronic Health 
Record alerts

 •  Documentation of safe 
use conditions before 
dispensing

 •  Patient attestation 
(informed consent)

Specialised dosing and 
administration

 • Training, certification
 •  Restricted healthcare 

settings of use

 • Training

Monitoring  •  Point-of-Care 
Electronic Health 
Record alerts

 •  Audit-and- Feedback 
reporting

 • Patient registry

 •  Patient reminders 
materials and 
systems

Coordination of care 
(prescriber + other 
professionals involved in 
risk minimisation)

 •  Shared Electronic 
Health Record systems

 •  Patient support 
materials and 
systems
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2016), and the US Centers for Disease Control (US CDC) and Prevention (Office of 
the Associate Director for Communications 2016). The US CDC also developed a 
widget, “The Clear Communication Index”, which is a research-based tool to assess 
specific text for health literacy (see: www.cdc.gov/ccindex).

Trevena and colleagues provide a risk communication primer for patient decision 
aid developers emphasising the importance of focusing on the task required of the 
user; defining the relevant reference class (i.e. competing alternatives) for each deci-
sion; providing a consistent format and addressing the numeracy and graph literacy 
of the audience (Trevena et al. 2013). An assessment of US FDA REMS programmes 
found that although most of the patient education materials met criteria for being 
understandable, less than half met criteria for actionability (Chan et  al. 2018). 
Moreover, graphics are not necessarily more intuitive than text and should be care-
fully considered for each situation (Ancker et al. 2006).

13.2.2  Programme Implementation

Implementation is the process of engaging stakeholders and executing the necessary 
steps required to achieve the risk minimisation goals. The US FDA defines pro-
gramme implementation and operations as the extent to which the intended stake-
holders are participating in the risk minimisation programme as designed, including 
the receipt and use of risk minimisation materials and tools (Center for Drug 
Evaluation and Research and Center for Biologics Evaluation and Research 2019a). 
Care should also be given to avoid unintended consequences as a result of imple-
mentation that could affect patient access or create a potential burden to the health-
care system related to programme operations.

Implementation considerations correspond with the RIMES reporting items for 
“Setting” and “Fidelity” and centre around clearly identifying responsibilities, 
establish quality policies and procedures, and planning for documenting adaptations 
and modifications that occur during the implementation process (see Fig. 13.3).

13.2.2.1  Identify Responsible Organisations and Implementation  
Agents

In any given risk minimisation programme, roles and responsibilities should be 
clearly delineated among implementing bodies (e.g. regulatory agencies, pharma-
ceutical companies and healthcare systems). For example, a regulatory agency 
might be responsible for disseminating a medicines safety alert; whereas, the manu-
facturer might be responsible for distributing patient counselling materials to physi-
cians, while the healthcare system might be responsible for ensuring pharmacists 
also appropriately counsel patients when the medicine is dispensed.

At the micro-level, organisational implementation roles and responsibility should 
also need to be defined within organisations, for example, defining roles and respon-
sibilities internally across organisational units and professionals within 
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pharmacovigilance, medical affairs and sales departments. Documenting how 
implementers of risk minimisation interventions were selected, including required 
qualifications, helps ensure implementation reproducibility and continuity over 
time as turnover in personnel occurs. Identifying and addressing training needs of 
the implementers is also a critical step.

13.2.2.2  Establish Quality Assurance and Quality Control Policies 
and Procedures

Quality management principles can be readily applied to risk minimisation imple-
mentation and operations. Quality assurance activities focus on preventing mistakes 
and avoiding problems and quality control activities focus on ensuring standards are 
met when the product or service is delivered (ASQ 2015). For example, clinical 
quality indicators, established by governmental and non-governmental organisa-
tions, are quality control measures intended to measure and track clinical perfor-
mance and outcomes and improve healthcare delivery.

International Organization for Standardization (ISO) standards are embraced in 
many areas of medicines development, e.g. for management of clinical trials and for 
the chemical processes involved in the manufacture of medicines. ISO quality assur-
ance and control standards have also been fundamental to guidance on quality man-
agement of pharmacovigilance in the European Union (EU) (European Medicines 
Agency and Heads of Medicines Agencies 2017c). An example of using quality 
assurance standards for risk minimisation activities is the use of a formal protocol 
to ensure fidelity across settings. An example of quality control is the use of metrics 
to track for the delivery of specific risk communication materials or metrics for safe 
use clinical behaviours.

13.2.2.3  Document Adaptations and Modifications
Variation in implementation over time and whether intentional modifications were 
made to risk minimisation intervention should be documented. These implementa-
tion considerations are particularly relevant when implementing across countries 
and regions and in assessing intervention effectiveness over time. In dynamic learn-
ing healthcare systems focused on continuous quality improvement and innovation, 
adaptations will naturally occur. It is critical to understand heterogeneity in imple-
mentation and the degree to which it might be enhancing, or deterring, intervention 
effectiveness.

Stirman and colleagues have developed a useful framework and coding system 
for capturing modifications in and adaptation of interventions during programme 
implementation (Wiltsey Stirman et al. 2019). Sources of risk minimisation adapta-
tion can include adjusting risk messaging due to cultural differences or health lit-
eracy needs; changing modes of message delivery due to varying communication 
preferences and infrastructure capabilities; and changing who implements and 
delivers the risk minimisation intervention due to varying medical practice norms 
(Chambers and Norton 2016).
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13.2.3 Evaluation of Risk Communication Programmes

An implementation science approach seeks to determine not only how effective a 
programme is, but why a given programme is effective (or ineffective), under what 
circumstances, in which target population (or subpopulations) and for which types 
of outcomes (Glasgow et al. 2019). Such information can help clarify whether pro-
gramme failure was due to inadequacies in its implementation or to the aspects of 
the intervention itself. It can also provide valuable insight into what specific pro-
gramme content or components may need to be re-designed, enhanced or elimi-
nated, and the degree to which evaluation results are generalisable (Glasgow 
et al. 2019).

Similarly, risk minimisation evaluation planning also includes identifying suc-
cess metrics, selecting the appropriate study designs and study populations and 
specifying primary and secondary measures, ideally within the context of the rele-
vant social science theory informing the programme (see Fig. 13.3). These evalua-
tion considerations correspond to the RIMES reporting items for hypotheses, 
participants, measures and statistical analyses. Several of the RIMES criteria also 
address measures of sustainability and healthcare integration.

13.2.3.1  Identify A Priori Hypotheses and Primary Success Metrics
In order to determine whether a risk minimisation programme is meeting its goals 
or not, it is imperative that there is an a priori specification of which measure(s) are 
the primary endpoint(s) of interest versus which are explanatory measures used to 
assess the dissemination process. Best practice in D&I research is to prespecify 
metrics of effectiveness at the programme planning, or design, stage. Primary suc-
cess metrics should relate directly back to the risk communication and minimisation 
goals, objectives and design assumptions specified during the designing for dis-
semination stage. Hypotheses concerning possible unintended consequences, e.g. 
reducing patient access, should also be pre-specified.

The US FDA defines metrics as the “measures (such as quantity, quality, dura-
tion, size or frequency) of an aspect of the [risk management] program that provide 
a systematic basis for assessing how well a program has performed” (Center for 
Drug Evaluation and Research and Center for Biologics Evaluation and Research 
2019a). Evaluation hypotheses should be informed by the dissemination strategies 
deployed. For example, a hypothesis might be stated as: “We hypothesised that, as 
a result of distributing an educational brochure, the percentage of physicians who 
prescribed <drug> and who correctly identify the 3 key steps involved in screening 
patients for <risk factor> prior to initiating <drug> therapy would increase from 
20% to 80%.”

The US FDA has begun requiring pharmaceutical companies to provide a scien-
tific justification for specific performance thresholds for programme success met-
rics. One challenge in the field of medicinal risk minimisation is that there are not 
absolute success metrics or numeric standards that can be readily applied across 
programmes. Rather, performance metrics must be tailored to the situational context 
for each programme in order to assess unique healthcare delivery processes and safe 
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use behaviours (Center for Drug Evaluation and Research and Center for Biologics 
Evaluation and Research 2019a; Willy et al. 2014).

13.2.3.2  Identify Secondary (Explanatory) Measures
If one conceptualises risk minimisation implementation as a time-dependent pro-
cess, then a range of secondary measures can be identified to assess implementation 
temporally and to understand its effect on proximal and distal measures of safe use 
behaviours, processes and outcomes (Prieto et al. 2012). Measure specification can 
be greatly facilitated by visualising the causal relationships between measures in the 
form of a logic model or causal pathway diagram. This can be informed by the 
social science mechanism of action or theory being used to guide risk minimisation 
planning and design.

Examples of implementation measures include metrics to assess programme 
fidelity; programme participation and adoption among healthcare professionals 
(agents of risk minimisation adoption) and reach of the programme to patients 
(recipients of risk minimisation intervention). Implementation process measures 
assess the degree to which the risk communication intervention reached the 
intended target audience, the extent to which the intervention was adopted within 
the relevant healthcare delivery settings, the quality of the implementation process 
itself (e.g. the extent to which the programme was consistently delivered as 
designed across settings and geographic locales, in terms of content, “dose” and 
duration).

Process indicators are proximal measures that provide evidence that the imple-
menting steps of risk minimisation measures occurred; and in turn, provide insight 
into whether the predicted impacts of these processes on safe use behaviour and 
health outcomes actually occurred or not (European Medicines Agency and Heads 
of Medicines Agencies 2015b).

Examples of distal measures, or long-term effectiveness, include measures of 
sustained implementation fidelity, knowledge retention and institutionalisation of 
safe use behaviours. Whether safety outcomes are a proximal or distal measure will 
largely depend upon whether the risk manifests quickly or through sustained use. 
Outcomes may include both intended outcomes (e.g. reduction in inappropriate pre-
scribing) or unintended outcomes (e.g. barriers to patient access).

Best practices in D&I science also include evaluating the cost of implementation, 
at the healthcare system, healthcare professional and patient level in terms of time 
and absolute resources required including start-up investment and sustaining costs 
of risk minimisation activities (Ritzwoller et al. 2009). This is one means by which 
healthcare burden can be assessed and the relative cost effectiveness of risk minimi-
sation interventions can be compared.

13.2.3.3  Select Study Design and Study Population
The selection of study design flows naturally from the additional risk measures that 
need to be assessed and the feasibility of assessing those measures. Common meth-
ods for evaluating risk communication and the adoption of minimisation measures 
include:
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• Healthcare audits to track compliance with dispensing and counselling pro-
cesses (Smith et al. 2017);

• Surveys to assess knowledge, attitudes and self-reported safe use behaviours 
among patients, physicians and other healthcare professionals (Brewer et  al. 
2019; Knox et al. 2015; Morrato et al. 2016). The US FDA has recently issued 
guidance to industry on best practices for survey methodology in the context of 
risk minimisation programmes (Center for Drug Evaluation and Research and 
Center for Biologics Evaluation and Research 2019b);

• Pharmacoepidemiological studies like retrospective cohort studies, medical 
chart and health records reviews and drug utilisation studies to assess observed 
safe use behaviours, including appropriate prescribing and monitoring (Alrwisan 
et al. 2019; Bian et al. 2017; Morrato et al. 2008); and

• Patient registries and adverse event reporting systems to prospectively evaluate 
observed safe use behaviours and their relationship with health outcomes 
(McGettigan et al. 2019; Tkachenko et al. 2019).

Mixed methods research has received increasing attention over the past decade 
in dissemination and implementation research given its ability to provide a more 
complete understanding (both in terms of breadth and depth) of the translation of 
health evidence into clinical practice and policy (Green et al. 2015. Mixed methods 
are defined as the integration of qualitative, e.g. key informant interviews and 
focus groups, and quantitative approaches into a single programme of evaluation 
research.

Methodologically rigorous qualitative assessment can be integrated with quanti-
tative data in several ways: by merging data during the analytic phase; by connect-
ing disparate quantitative and qualitative findings to inform one another and by 
embedding qualitative assessment as a sub-study within a quantitative study 
(Albright et  al. 2013). Mixed methods are well suited for evaluating the health 
impact of medicinal risk minimisation interventions given their complexity as they 
enable researchers to triangulate findings from multiple data sources, and to evalu-
ate heterogeneity of effects across settings and geographies.

The issue of external validity, i.e. the extent to which the results of an evaluation 
can be generalised to other situations and settings, is also of importance for risk 
communication and risk minimisation programmes (Huebschmann et  al. 2019). 
Pragmatic and quasi- experimental designs using real world data are increasingly 
being employed to achieve a balance between internal and external validity when 
determining the effects of health policies (Handley et al. 2018).

13.3  Utility of Applied Methods for Researching Medicinal 
Product Risk Communication

To illustrate the application of D&I research methods, this section discusses a real 
world case study of a risk minimisation programme that was mandated in the EU for 
valproate.
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13.3.1  Case Study on Applying a D&I Research Approach to Risk 
Minimisation and Communication for Valproate 
in the European Union

Valproate-containing medicinal products have been authorised in the EU since 
1967 and are indicated for the treatment of epilepsy, and in some countries, for 
bipolar disorder and migraine headaches as well. Valproate is also a known terato-
gen, and the product label carries a warning to this effect. For some patients, 
however, valproate is the most effective treatment option. As a result, prior to tak-
ing valproate, women of child-bearing potential should be fully informed of the 
benefit-risk trade- offs involved in using the product. In 2014, in response to the 
publication of new data on the risks to children of valproate exposure in utero, the 
Pharmacovigilance Risk Assessment Committee (PRAC) of the European 
Medicines Agency (EMA) required that additional risk minimisation measures be 
implemented for valproate products in addition to an updated warning in the prod-
uct information regarding use during pregnancy (European Medicines Agency 
2014). In 2017, the PRAC started a new assessment procedure and convened a 
public hearing on risk communication and risk minimisation of valproate products 
(European Medicines Agency and Heads of Medicines Agencies 2017d). The pub-
lic hearing yielded key insights regarding the dissemination and sustainability of 
the 2014 valproate risk minimisation programme across EU member states based 
on evaluations using various research designs. In 2018, the PRAC recommended 
further expanding risk minimisation measures to avoid valproate exposure in 
pregnancy. This decision was taken after examining the available epidemiologic 
evidence, consulting with healthcare professionals and patients, including women 
and their children who have been affected by valproate use during pregnancy, 
through extensive stakeholder engagement mechanisms, most prominently via the 
public hearing (European Medicines Agency and Heads of Medicines 
Agencies 2018a).

In the following case study, scientific considerations and reflection are pre-
sented for valproate risk minimisation and communication in light of evolving 
regulatory requirements in the EU. The discussion is organised in three parts 
relating to D&I research methods for designing for dissemination, implementa-
tion and evaluation. At each step, we highlight opportunities where the applica-
tion of D&I methods could add further value to the risk minimisation 
programme.

13.3.1.1  Designing for Dissemination Considerations

 1. Goals and objectives:

The overarching safety goal for valproate has been consistent between the 2014 
and 2018 programmes—to avoid foetal exposure because of the increased risk of 
ensuing malformations and developmental problems post-birth. For female patients 
of child-bearing potential, the risk minimisation recommendation was not to use 
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valproate unless pregnancy prevention requirements were met. This recommenda-
tion was the same whether the medicine was being used for the treatment of 
migraines, bipolar disorder, or epilepsy. However, for patients who had nonetheless 
become pregnant while on valproate, the specific risk minimisation recommenda-
tions in 2018, and the associated behavioural objectives, varied somewhat by indi-
cation. For migraines or bipolar disorder, it was required that valproate would not be 
used during pregnancy at all; whereas for epilepsy it was recognised that some 
women for whom valproate was the only effective treatment might need to continue 
valproate (with appropriate specialist care) during pregnancy.

D&I opportunity: Variations in recommendations across different indications 
and clinical care scenarios make risk communication more complex, and D&I 
approaches have specifically been developed to address complexity.

 2. Situational context:

Several of the most critical contextual challenges faced in disseminating the val-
proate risk minimisation programme, at both times, are highlighted below (Smith 
and Raynor in press).

Implementation across diverse EU member states: The valproate risk minimisation 
programme was required to be implemented across 28 member states in the EU. Each 
country differed in terms of key factors affecting programme uptake: the healthcare 
delivery system, physician  prescribing patterns, language, culture and local legal 
requirements affecting the practice of medicine. Effective implementation should thus 
entail an understanding of the barriers and facilitators to programme adoption unique 
to each country, and the development of strategies to address each accordingly.

Implementation across different socioecological levels: Within each country, 
implementation of the valproate risk minimisation programme involved multiple 
different socioecological levels—ranging from the pharmaceutical companies’ 
affiliate offices down to local healthcare delivery settings (hospital, out-patient, 
etc.), prescribers and other healthcare professionals, and finally, to the patients 
themselves.

Multiple target audiences: Given the range of indicated usages for the medicine, 
risk communication information needed to be delivered to a range of audiences, 
including different types of healthcare professionals (e.g. general practitioners, spe-
cialists, nurses, midwives, pharmacists) as well as patients and their parents, in the case 
of paediatric patients. Moreover, the valproate patient population itself was heteroge-
neous in terms of medical condition being treated, sex, age and relationship status.

D&I opportunity: As a result of the heterogenicity of the target audiences, differ-
ent messages and delivery modalities should be considered in order to more effec-
tively reach different subgroups through risk communication.

 3. Clinical care gaps:

The potential points for clinical care gaps were numerous given the fact that 
valproate treatment occurs over an extended period or even lifetime and requires 
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risk minimisation coordination at multiple time points between general practitio-
ners, specialists, nurses, midwives and pharmacists.

D&I opportunity: A map of the clinical care journey of valproate patients can 
support the risk minimisation programme designing. Figure 13.4 shows one such 
patient pathway diagram for the treatment course of a female patient with epilepsy 
initiating valproate therapy as an adolescent. The visualisation of this patient path-
way underscores the importance of both sustaining continuity in risk messaging 
over time and of integrating risk minimisation behaviours into routine care across 
multiple settings and with multiple healthcare professionals.

 4. Minimisation strategies:

The risk minimisation strategies evolved between 2014 and 2018 as communica-
tion shifted from focusing on risk knowledge and attitude communication goals to 
encompassing specific behaviour goals.

2014 risk minimisation strategies:
Communication materials addressing risk knowledge goals included a patient 

booklet on the risks of valproate, especially when taken when a woman was preg-
nant, and a prescriber guide emphasising the teratogenic risk of valproate and the 
need to counsel women of child-bearing potential. In addition, a direct healthcare 
professional communication (DHPC) letter was designed to inform healthcare pro-
fessionals of the risk of teratogenicity associated with valproate use and changes to 
the product information and conditions of use. With regard to influencing attitudes 
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Neurology Specialist

Paediatrician

Epilepsy Diagnosis | Treatment plan and monitoring

Nurse Midwife or 
Obstetrician-Gynaecologist

Primary Care| Care Coordination | Birth Control & Family Planning

Nurse Midwife or 
Obstetrician-Gynaecologist

Medicine dispensing | Counselling

Pregnancy | Birth Pregnancy | Birth
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Anticipated Valproate-specific Pregnancy Prevention Care Coordination Gaps
A: Anticipatory guidance on sexual health promotion and contraceptive planning during adolescence [paediatrician and neurology specialist] 
B: Transition of sexual health promotion and contraceptive planning when the patient becomes an adult [paediatrician and general practitioner] 
C: Care management planning if the patient wishes to have a child [neurology specialist, general practitioner and nurse midwife/obstetrician-gynaecologist]  
D: Epilepsy management and pregnancy prevention during the years the patient is of child-bearing potential [general practitioner and neurology specialist] 
E: Patient counselling and product information reminders as she receives medication from different pharmacies over her lifetime

Fig. 13.4 Patient life course diagram for a female diagnosed with epilepsy in childhood and 
anticipated valproate risk minimisation care gaps
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about appropriate use of valproate, an acknowledgement of risk form for prescribers 
to share with female patients following counselling was proposed.

2018 expanded risk minimisation strategies:
The revised risk minimisation strategies for valproate introduced in 2018 placed 

greater emphasis on behaviour-focussed communication goals. The pregnancy pre-
vention programme aimed to ensure several behavioural steps had taken place to 
address potential care gaps, including:

• Assessing patients for the potential of becoming pregnant and involving the 
patient in evaluating her individual circumstances and supporting informed 
decision-making;

• Conducting pregnancy tests before starting and during treatment as needed;
• Counselling patients about the risks of valproate treatment;
• Explaining the need for effective contraception throughout treatment;
• Carrying out reviews of treatment by a specialist at least annually;
• Completing a risk acknowledgement form that patients and prescribers will go 

through at each such review to confirm that appropriate advice has been given 
and understood;

• Updating product information (package leaflet for patients and SmPC for health-
care professionals) to reflect the new guidance and including a visual warning in 
the form of boxed text which may be accompanied by other elements such as 
a symbol;

• Providing educational materials in the form of guides for patients and physicians 
to provide age-appropriate advice; and

• Including a patient alert card attached to the packaging so that pharmacists can 
counsel patients when the medicine is dispensed.

D&I opportunity: The implementation of these communication goals could be 
strengthened further through the application of relevant social science models or 
frameworks. In the case of the valproate risk minimisation programme, a determi-
nant model such as the Dissemination of Evidence-Based Policy (DEBP) frame-
work might be especially applicable. DEBP specifies domains and strategies for 
identifying and addressing programme barriers at multiple socioecological levels 
(e.g. at the level of the patient, the healthcare professional, the healthcare delivery 
setting, the local health authority and at the regional health authority level). Social 
marketing techniques can also be used to assess ways to strengthen and expand the 
programme’s dissemination (Harris et al. 2012). Similarly, to improve uptake and 
impact of the risk communication messages, segmentation methods could be applied 
to identify key subgroups within the target audiences for whom messages and dis-
tribution modalities required specific tailoring.

 5. Communication materials:

As the ultimate approval of the additional risk communication materials rested 
with the national health authority within each EU country, there was latitude for tai-
loring these materials (including translation in the local language(s)) for local needs. 
As an example, following the 2014 EU regulatory decision, the Medicines and 
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Healthcare Products Regulatory Agency (MHRA) in the United Kingdom (UK), 
developed a valproate toolkit based on input from patients and healthcare profession-
als and formal user testing. Aside from the toolkit developed by the MHRA, which 
received a lot of appreciation by stakeholders at the hearing, public testimony revealed 
that there had been a lack of involvement of healthcare professionals and valproate 
patients in the development of other risk communication materials. Similarly, tailor-
ing of the risk communication messages to address unique concerns or considerations 
of specific segments of the valproate patient population (e.g. pre-pubescent girls, ado-
lescent females, married women who were seeking to become pregnant) appears to 
have been lacking as well. To address the need for sustained risk messaging, com-
munication materials were strengthened by the 2018 regulatory decision to include 
recommendations that the outer packaging of all valproate- containing products carry 
a visual warning about the risks in pregnancy. In addition to boxed text, this might 
include a symbol/pictogram, with the details to be adapted within each country. In 
addition, a patient reminder card should be attached to the outer package for pharma-
cists to discuss with the patient each time the medicine is dispensed.

D&I opportunity: Diffusion theory suggests that interventions which offer rela-
tive advantage to the end user, are easy to use, and have “trialability” are more likely 
to be adopted than those which do not (Dearing and Cox 2018). One way to ensure 
that interventions possess these characteristics is to involve end-users (including an 
array of different healthcare professionals and patients) in the development and test-
ing of the risk communication messages, tools and overall programme design. 
Another tactic to support the adoption of safe use behaviors is to actively engage 
with local opinion leaders who, in the capacity of change agents, can advocate for 
and socially role model these behaviors within their professional networks.

13.3.1.2  Implementation Considerations

 1. Responsibility and accountability:

In the EU, responsibility for medicinal product communication activities is frag-
mented. Depending on the type of marketing authorisation and safety review proce-
dure, the EMA mandates risk communication content centrally, but national 
regulatory authorities approve the actual risk communication tools developed by the 
pharmaceutical companies accordingly in the local language. Within each country, 
the pharmaceutical companies are also charged with the actual distribution of the 
risk communication materials as “non-promotional” (i.e. not advertising) materials. 
Companies must rely on healthcare professionals to distribute the materials to 
patients and counsel them. This multi-level communication process adds consider-
able complexity to programme implementation (Smith and Raynor in press). For 
example, at the companies’ country affiliate office level, staff were responsible for 
translating the risk communication materials, submitting them to the national regu-
latory authority for approval, training sales and medical liaison representatives to 
deliver the materials and overseeing the production, stocking and updating of the 
materials. At the country- level, multiple professional societies also needed to be 
engaged to develop and disseminate joint consensus statements and coordinated 
risk messaging. At the practice level, prescribers and other healthcare professionals 
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needed to receive the materials, read them, inform patients regarding the key risk 
messages and counsel them regarding the benefit-risk trade-offs associated with 
taking valproate.

 2. Quality assurance and quality control processes and procedures:

During the 2017 valproate public hearing, the UK Epilepsy Society testified that 
little to no provisions appeared to have been established for ongoing monitoring of 
programme implementation after the 2014 recommendations and for sharing feed-
back regarding programme impact in “real time” (European Medicines Agency and 
Heads of Medicines Agencies 2018b).

D&I opportunity: Based on best practices in D&I science, guidance and techni-
cal assistance for programme implementation monitoring and evaluation should be 
incorporated into risk minimisation planning, particularly at the level of the health-
care professional and healthcare setting. Examples of such guidance and support 
can be seen in the successful use of public health detailing teams which visit differ-
ent community healthcare centres to introduce and reinforce evidence-based pre-
ventive care measures (Brownson et  al. 2018). In addition, those responsible for 
programme implementation typically have multiple (sometimes competing) profes-
sional duties and responsibilities over and above the implementation of a risk mini-
misation programme. Relatedly, many lack expertise in programme implementation, 
and have few, if any, dedicated resources to assist them in this regard. For change to 
occur, knowledge, skills and expertise in programme implementation practices are 
crucial. Establishing “communities of practice” forums are one way to provide a 
structured venue for engaging implementers, exchanging best practices and discuss-
ing successful (or non-successful) implementation strategies and tactics.

 3. Adaptations and modifications:

Notably, few provisions were established to document and evaluate adaptations 
and modifications of the programme across countries.

D&I opportunity: Best practices in dissemination science would recommend 
adaptations be systematically reviewed and compared against health outcome mea-
sures within each country in order to advance knowledge on which risk minimisa-
tion strategies are most effective (Chambers and Norton 2016).

13.3.1.3  Evaluation Considerations
Patient and healthcare professional testimony provided during the 2017 valproate 
public hearing yielded rich information regarding the dissemination of the valproate 
risk communication and minimisation measures across the EU, and the impact of 
such measure on the targeted outcomes. Using the lens of D&I science, one can 
view the testimony as providing insight into the causal pathway affecting dissemi-
nation of valproate risk information and knowledge transfer, the adoption of risk 
minimisation behaviours and ultimately the incidence of exposed pregnancies and 
birth defects. Key themes that emerged included the following:
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• Limited dissemination of risk information to healthcare professionals:
As highlighted in several testimonials at the public hearing, many healthcare 
professionals had low awareness of their role in counselling patients about the 
teratogenic risks of valproate and in distributing the risk communication materi-
als. Examples cited included physicians working in hospital settings in Paris and 
general practitioners prescribing valproate in the UK (European Medicines 
Agency and Heads of Medicines Agencies 2018b). This low awareness may have 
been due to limited distribution of the risk communication materials themselves 
to healthcare professionals. To that point, a representative of the Pharmaceutical 
Group of the European Union (PGEU) representing community pharmacists 
also testified that many UK pharmacies had never received the valproate 
patient cards.

• Limited distribution of valproate risk information materials and messages to the 
target patient populations:
Evidence from survey research and patient testimonials indicated that many 
patients had not received the valproate risk communication materials. In the UK, 
a 2017 survey of 2000 females diagnosed with epilepsy under the age of 50 
showed that of the 475 respondents who were currently taking the medicine, 
68% stated that they had not received the new valproate toolkit. While a majority 
(86%) of females using valproate reported having seen their prescriber within the 
past year, 27% stated that they had received no information about risks of foetal 
exposure (European Medicines Agency and Heads of Medicines Agencies 
2018b). Other patients, both within the UK and elsewhere in the EU, gave similar 
testimonials.

• Birth defect rates:
In a study presented by French health authorities, valproate use was estimated to 
be responsible for severe malformations in up to 4100 children in France since 
the medicine was first marketed in the country 50 years ago (BBC News 2017). 
However, a registry-based multi-centre study involving 15 countries reported 
that the prevalence of valproate congenital anomalies in Europe has actually 
decreased over the past decade from 0.22 per 10,000 births in 2005/6 to 0.03 per 
10,000 births in 2013/14 (Morris et al. 2018). This decline may be due to effects 
of risk minimisation efforts and/or other temporal trends.

• Future evaluation:
In its most recent review of 2018, the PRAC recommended that the companies 
marketing these medicines carry out additional studies to further characterise the 
nature and extent of the risks posed by valproate and to monitor ongoing valpro-
ate use and the long-term effects on affected pregnancies.

D&I opportunity: D&I science recommends that evaluators also evaluate the 
causal pathway from message delivery to health outcomes in order to diagnose and 
improve the risk communication and minimisation process. Questions to investigate 
might include: Did clinicians adopt counselling and testing recommendations? 
What proportion of female patients of child-bearing potential actually received the 
counselling? How consistently were recommended packaging and pharmacy 
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dispensing interventions implemented across different EU member states? How 
effective were the risk communication and materials in changing knowledge, atti-
tudes and behaviours among patients and healthcare professionals? What evidence 
is there that medical practice guidelines were changed by each of the affecting med-
ical professions for each country such that risk minimisation recommendations 
might be maintained?

13.4  Outlook: Relevance, Improvements 
and Future Potential

D&I science offers an important contribution to multidisciplinary research in 
medicinal product communication (see Chap. 1) and risk minimisation, and to the 
pragmatic application of these interventions in the real world context. Specifically, 
it provides strategies, tools and tactics to facilitate the effective implementation and 
uptake of risk communication messages and risk minimisation activities, and to 
support their continued delivery over time.

As illustrated in the valproate case study, risk minimisation programmes are 
complex interventions that feature multiple components, target multiple audiences 
and must be implemented in diverse geographies and healthcare settings. As a 
result, their success is contingent on robust implementation and dissemination 
efforts. Ultimately, incorporating approaches from D&I science can enhance the 
quality of intervention implementation and dissemination, and highlight contextual 
factors that may produce variation in programme outcomes, thereby advancing 
knowledge in the field and improving the effectiveness of future such programmes 
to support safe and appropriate use of medicinal products.

Conclusions
• Health dissemination and implementation (D&I) is the active and targeted 

distribution of information and intervention materials to a specific public 
health, healthcare professional or patient audience with the goal of trans-
ferring knowledge and/or promoting changes in health-related attitudes 
and behaviours. D&I science can be applied to tackle the challenges of 
medicinal product risk minimisation and communication and inform inter-
vention design, implementation and evaluation planning.

• Steps for designing for dissemination include identification of risk minimi-
sation goals and objects, analysis of the situational context, identification 
of anticipated care gaps, selection of appropriate risk minimisation strate-
gies and the development of communication materials and tools.

• Steps for implementation planning include identification of organisations 
and individuals who will be the dissemination and implementation agents, 
establishment of quality assurance and quality control policies and proce-
dures and determining plans for documenting adaptations and modifica-
tions to the programme over time and across geographies.
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Abstract

Pharmacoepidemiology is the study of the use of medicines in populations and 
their use as determinants of health. As such pharmacoepidemiological research 
is also subject to medicinal product risk communication and also provides meth-
ods for investigating the impact of communication—whether from official bod-
ies, in the media or in healthcare—on the use of medicines and its health 
outcomes. The results of such evaluations constitute major evidence for planning 
and improving product information, communication components of risk minimi-
sation measures and other actions of regulatory bodies and healthcare systems 
alike. As such pharmacoepidemiology has been called the fundamental science 
of medicines safety in patient care and is also seen as a corner stone of regulatory 
science and decision-making. This chapter reviews appropriateness and potential 
of pharmacoepidemiological research methods for the purpose of medicinal 
product risk communication research.
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14.1  The Discipline of Pharmacoepidemiology: Scope, 
Theories and Principles

14.1.1  Considering Why Pharmacoepidemiology Is Important

Pharmacoepidemiology is the study of the use and effects of medicines in large 
numbers of people, not always necessarily patients. The discipline has its roots in 
pharmacology, clinical pharmacology and epidemiology (Evans 2012; Lapeyre-
Mestre et  al. 2013). But today we see also a need for more alignment with the 
humanities, ethics and behavioural science in order to elucidate, understand and 
intervene in medicine exposure-outcome associations and related communication. 
Pharmacoepidemiology is population-based and quantitative in nature (Evans 2012; 
Wettermark 2013). Medicine exposure-outcome associations are characterised by 
quantitative measurements of both exposure and the outcome of interest with the 
aim to give an estimate of the likelihood of a causal association, if present. The field 
of pharmacoepidemiology emerged partly as a response to the notion that ran-
domised clinical trials—very much accepted and appreciated as the gold standard to 
determine causal effects of medicines—have their limitations regarding picking up 
rare safety concerns and reflecting the real world of medicines usage. As in the early 
days pharmacoepidemiology mainly addressed adverse effects of medicines, the 
data access and methodological advances in later years also opened windows for 
studying intended beneficial effects at both patient and public health levels; not 
without fierce controversy and debate though on the risk of various types of bias and 
confounding, possibly affecting the conduct and interpretation of non-randomised 
comparisons (Lapeyre-Mestre et al. 2013; Kurz and Perez-Gutthann 2018). More 
on this later in this chapter.

Over the years, however, sophistication of methods to prevent or adjust for bias 
and confounding have paved the way for better robust evidence generation on 
medicines- induced effects, both adverse and beneficial. But the essentials have been 
almost the same over the years. Given exposure to a medicine, or a combination of 
medicines, and the occurrence of an outcome, clinical or otherwise, the question is 
whether this medicine exposure-outcome occurrence is the result of chance or 
whether a causal association drives what we see. A classic example: in users of one 
or more products (e.g. naproxen, ibuprofen, diclofenac) from the class of the non-
steroidal anti-inflammatory drugs (NSAIDs) we see an increased incidence of gas-
tropathy, i.e. ulcers and bleeding. There is overwhelming evidence that this 
observation is due to a causal association between the exposure and the outcome. 
There has been not only statistical justification for this association, but also clinical, 
pharmacological and mechanistic (Bakhriansyah et al. 2017; Carson et al. 1987).

14.1.2  Going Back into the History of Pharmacoepidemiology

The history of pharmacoepidemiology—the field started to evolve about 50 years 
ago—has been always marinated with controversy and debate, e.g. about the limita-
tions of the data, the methods used, the interpretation of the findings and more 
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importantly, about what to do with the results in a clinical or regulatory context 
(Kurz and Perez-Gutthann 2018; Klungel et al. 2016). To mention one of the early 
antecedents in the field, in the early 1970s the Boston Collaborative Drug 
Surveillance (BCDS) programme reported on identifying associations between oral 
contraceptives and various diseases, an intriguingly broad scope for one of the early 
pharmacoepidemiological studies (Boston Collaborative Drug Surveillance 
Programme 1973). “Associations”, “commonly used” and “various” reflect the 
strong open surveillance nature of the BCDS in those days. The data were collected 
by stationed nurses and “stored on magnetic tape”. Given the limited technical pos-
sibilities and resources of the BCDS, the landmark contributions to a better under-
standing of what medicines do in large populations have been impressive. The study 
confirmed earlier data of the risk of oral contraceptive-induced venous thromboem-
bolism (VTE). Among patients with VTE, about three out of four used oral contra-
ceptives, in the controls this was one out of five. The age-standardised relative risk 
was 11 (95% CI 5.2–25). Oral contraceptive- induced VTE, particularly the differen-
tial risk between the “third” and “second” generation oral contraceptives, the role of 
different progestins and other risk factors became later one of the most heavily 
debated controversies in pharmacoepidemiology and a major challenge for risk 
communication (Herings et al. 1999; Vandenbroucke et al. 2001) (see Chaps. 1 and 
2). But this early BCDS study already highlighted virtually all of the pertinent criti-
cal issues in almost every pharmacoepidemiological study, e.g. hazard of risk over 
time, proper ascertainment of exposure and outcome as well as impact of dose, 
duration of use, (previous) use of other medicines, underlying disease and how to 
deal with various biases, such as referral and information bias. And not to forget, 
how to disseminate the results in a balanced fashion, i.e. acknowledging and weigh-
ing the possible limitations of the data and the methods, but also acknowledging the 
valid and relevant implications of the findings for the clinical and the regulatory 
space.

Convincing focus on epidemiological and statistical methods has always been 
important in pharmacoepidemiology (Lapeyre-Mestre et  al. 2013; Wettermark 
2013). But without understanding the molecular basis of effects of medicines, both 
beneficial and adverse, statistical medicine exposure-outcome associations become 
rather disconnected from the real problems and challenges of learning about effects 
of medicines. This has been particularly become visible in the 1990s when the use 
of automated databases emerged. The power of such automated databases for phar-
macoepidemiology has been immense. Without these databases, the science of 
pharmacoepidemiology would probably still be in its infancy. Getting timely and 
reliable answers is essential for prescribers, regulators, industry and patients, par-
ticularly when it comes to safety concerns. Where rare events in the past could only 
be studied in a case–control fashion, and virtually always in a time and resource 
consuming way, automated databases allow for building large cohorts and for fol-
lowing such pre-defined exposure groups over time, searching for the occurrence of 
the outcomes of interest (Van Staa et al. 2000). But these databases also brought 
challenges of data access, quality, governance and privacy, with inherent questions 
on the robustness of results and their communication to healthcare professionals, 
patients, industry and regulators.
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14.1.3  Reflecting on the Role of Pharmacoepidemiology Today

Although pharmacoepidemiology has many academic antecedents, particularly 
when it comes to methodology development and validation, the field has always 
been connected to delivering evidence for regulatory and clinical decision-making. 
In addressing complex questions about differential risk of NSAIDs-induced gas-
tropathy or oral contraceptives-induced VTE, pharmacoepidemiology has really 
contributed many times over the last decades to informed decision-making 
(Bakhriansyah et al. 2017; Vandenbroucke et al. 2001). Not always without contro-
versy, but always with data, methods and directions on how to proceed and act. 
From that perspective, pharmacoepidemiology should not be seen as distinct, nor 
from upstream development of medicines, nor from downstream post-approval 
activities including pharmacovigilance and risk management plans. Over the last 
decades, the regulatory environment of post-approval commitments for the industry 
and its impact for academia has changed dramatically. In Europe, but also elsewhere 
in the world, getting a licence to market a medicine goes along with extensive legal 
obligations for the industry of monitoring, pro-active surveillance and post-approval 
safety (or efficacy) studies when needed (Kurz and Perez-Gutthann 2018).

These developments have changed the landscape of pharmacoepidemiology rad-
ically. Studies are required by regulatory authorities from industry or studies are 
done by academia, and sometimes also by regulatory or public health bodies them-
selves. Both industry and the regulatory authorities have to respond to the results, 
wherever the data come from. Studies are conducted by the various stakeholders on 
the same safety concern, and they may not come to the same conclusions. Many of 
such scenarios have been observed and they have all in common that transparency 
and regulatory context put high demands on communication and dialogue with spe-
cific stakeholders and the general public (Pitts et al. 2016).

Communicating about risks and safe use of medicines in the context of increas-
ing data from pharmacoepidemiology requires balanced rules of engagement, pub-
lic trust and an open mind towards dealing with the inherence uncertainties, i.e. both 
known and unknown unknowns. To improve dialogue at the interface between phar-
macoepidemiology research and various interested audiences, we see increasingly 
guidance and directions from regulatory and professional associations on the why 
and how of communicating study results. For instance, the European Network of 
Centres for Pharmacoepidemiology and Pharmacovigilance (ENCePP), initiated by 
the European Medicines Agency (EMA), gives various types of guidance and policy 
advice on transparency on funding and conflicts of interest when communicating 
pharmacoepidemiology study results (Kurz and Perez-Gutthann 2018).

There are particular challenges for pharmacoepidemiology, and the communica-
tion of possibly found health hazards, when well-established medicines classes we 
know for decades and are used in large populations, e.g. medicines used against 
high blood pressure, such as diuretics, are at stake. This was the case when a sub- 
class of diuretics, hydrochlorothiazides, were linked to an increased risk of skin 
cancer by pharmacoepidemiologists from Denmark (Pedersen et al. 2018). In the 
fall of 2018, the Pharmacovigilance Risk Assessment Committee (PRAC) of the 
EMA concluded—also taking into account other data sources—on a biologically 
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plausible mechanism of an increased risk of non-melanoma skin cancer, particularly 
in those with high- dose exposures to hydrochlorothiazides (EMA 2018). Again, 
pharmacoepidemiology of well-established medicines revealed increased risks rais-
ing many questions on what to do with the findings. The fact that these medicines 
show convincing clinical benefits and are used by large populations make such find-
ings not easy to handle in terms of regulatory and clinical decision-making. A simi-
lar case occurred not long ago when gliclazide, a sulphonylurea of first choice in 
many clinical guidelines across the globe for the treatment of type II diabetes, was 
linked to a higher risk of hypoglycaemia compared with metformin, but also with 
other sulphonylureas (van Dalem et al. 2016). Again, such products are widely used 
and implementing and communicating the results of the study would raise many 
questions on the overall benefit-risk balance of oral antidiabetics and some indi-
vidual products in particular. But also changing a regulatory or prescribing policy 
(e.g. therapeutic guidelines) would be full of risks. For sure, we may expect more of 
this kind of studies in the future, given the increased access to automated databases, 
and the communication complexities are compelling (Radawski et al. 2015). All the 
ingredients for a heavy scientific, regulatory and clinical debate are there, i.e. low 
relative risks in susceptible populations of high base-line risk (e.g. patients who are 
older have multiple diseases and/or heavy disease burden), massive prescribing of 
low cost medicines with established benefits and possible differential risks between 
products (Giezen et al. 2008; Segec et al. 2015).

14.1.4  The Prospect of Real World Learning About Medicines

The evolution of pharmacoepidemiology over the last decades has been a summed 
result of advances in epidemiology, data science, clinical and molecular pharmacol-
ogy, but also (legal) transitions in the regulatory space. These transitions have fuelled 
joined approaches like we see Europe, e.g. European Network of Centres for 
Pharmacoepidemiology and Pharmacovigilance (ENCePP), Pharmacoepidemiological 
Research on Outcomes of Therapeutics by a European ConsorTium (PROTECT), 
but also elsewhere in the world (e.g. United States (US), Canada, Asia, sub-Saharan 
Africa, just to mention a few); data platforms have been built successfully and a 
broad spectrum of studies on medicines safety are being conducted (Kurz and Perez-
Gutthann 2018; Klungel et  al. 2016). As a result, there is increasing interest in 
sophistication of methods, data science and statistical analysis.

Along with this, two other major developments with an impact on the future of 
pharmacoepidemiology should be mentioned. First, there is keen interest in “learn-
ing” about medicines effects during a product lifecycle. Decisions on medicines 
need both “learning” and “confirming”, and both are relevant and complementary 
(Sheiner 1997). No “confirming” without “learning”, and vice versa. 
Pharmacoepidemiology, very often non-experimental in terms of study design, is 
the science of “learning” about medicines, where randomised trials usually have the 
purpose to “confirm”, although we see increasingly sophistic observational data that 
are strong robust enough to “confirm”. Regulatory instruments like risk manage-
ment plans (RMPs) and risk evaluation and mitigation strategies (REMS) are 
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driving the field successfully on this notion (Potts et al. 2019). A second key devel-
opment driving the direction of pharmacoepidemiology, and particularly relevant 
for this book on risk communication, has been the interaction and dialogue with the 
end-users of medicines, i.e. patients and consumers. All the examples of pharmaco-
epidemiological studies discussed earlier in this chapter have shown the critical role 
of the end-users, their uncertainties, expectations, risk perception and trust in data.

Both developments depicted here have aligned pharmacoepidemiology intensely 
with society dynamics and values, probably more than any other discipline of the 
pharmaceutical sciences or life sciences. Studying medicines effects is not purely 
“academic” anymore. It is about interactions with patients—Why should they 
believe the results of a case—control study? regulators—Can they ignore an aca-
demic study with different results than their own analysis? or industry—Are they 
willing to bring a medicine to the market with obvious safety concerns, claiming 
that a risk management system will solve this? All these questions require data and 
methods for real world learning, not only to complement the evidence that comes 
out of trials, but also to enable translation of study results and interpretation of the 
data study back into drug development, regulation and practice. It may be too early 
to evaluate the full potential of real world learning to decision-making during the 
lifecycle of a medicine (Skovlund et al. 2018). But more advanced methods and 
sophisticated data platforms will come and will add to the array of possible resources 
for informed decisions on the safety or benefit-risk of medicines. A key perspective 
will be the trade-off between internal and external validity (Evans 2012; Klungel 
et  al. 2016). Whereas randomised comparisons are inherently strong on internal 
validity, they are often weak on external validity. Observational comparisons, due to 
their size and ability to reflect the real medical practice, are usually strong on exter-
nal validity, but maybe weak on internal validity. There is no single best approach 
for addressing these trade-offs. It depends very much on research question, avail-
ability of data and other resources. In the field of oncology, for instance, we see 
increased use of blended data platforms, i.e. randomised trials, pragmatic trials and 
observational, non-randomised comparisons (Skovlund et al. 2018).

14.2  Research Approaches and Methods

14.2.1  Medicine Exposure-Outcome Associations

When it comes to research methods, better insight into how medicine exposure- 
outcome associations are shaped over time requires knowledge about the taxonomy of 
treatment allocation. Medicines are prescribed with a certain dose, are, for instance, 
dispensed as 30 tablets with directions to take these every day in the morning before 
breakfast and may be actually used according to these directions only during the first 
week and in an erratic and deliberate way the weeks after (Bergman 2006). The tax-
onomy of these different and highly variable scenarios of treatment allocation and 
actual exposure is critical to every pharmacoepidemiological study. What pharmaco-
epidemiologists coin as “medicine exposure” or “medicine utilisation” or “use” is the 
accumulated result of a non-random, often also irrational and non-scientific mixture 
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of decisions, actions, communication and interventions to bring an individual medici-
nal product to a patient. The actual use of a medicine can vary in many ways, such as 
the medical condition and other circumstances of its use, dosing, length of use and 
how it is administered by or to the patient. Advances of pharmacoepidemiology have 
always been linked to safety issues and debates where medicine exposure and use 
have been critical to the elucidation and understanding of the issue at stake.

Defining a relevant medicine exposure-outcome association to be studied consti-
tutes the basis of any pharmacoepidemiological research question, whatever study 
design for evaluating an exposure-outcome association is chosen (Evans 2012). 
Generic principles of epidemiological research have already been established for 
decades, and they still apply today in virtually every phase of studies in which an 
association, thought to be causal or not, is investigated. Pivotal principles provide, 
among other elements to consider, criteria for judging the strength of evidence, time 
relationships, plausibility with actual biological knowledge and the consistency 
with other research (Bradford Hill criteria).

In a cohort study, the definition of exposure drives the inclusion of cohort (and 
control) subjects. We see increasing interest in new users design or inception 
cohorts, meaning that only subjects that qualify for a certain exposure definition are 
included, e.g. new users of product “A” and no use of any other products from the 
class product “A” belongs to in the 6 months before.

In a case–control study, exposure ascertainment is driven by the hypothesised 
causal association of interest, the choice of an exposure window wherein the expo-
sure is assessed and the definition of what exposure defines, e.g. within the exposure 
window at least one prescription or cumulative use of >15 defined daily doses 
(DDDs) of the product at interest.

We see also increasing interest in studying exposure variation over time and 
addressing the question whether that variation has been the result of any regula-
tory intervention, a communication strategy or a reimbursement change 
(Goedecke et al. 2018; Piening et al. 2012; Santa-Ana-Tellez et al. 2013). The 
research community has adopted increasingly interrupted time series analysis as 
a powerful statistical technique to study such questions. More on this later in this 
chapter.

In order to conduct and interpret pharmacoepidemiological research and com-
municate findings properly, one needs knowledge on major study designs, potential 
methodological pitfalls and careful consideration of whether identified associations 
are of temporal or causal nature. As principles of randomised controlled trials for 
experimental research on communication, “natural experiments” as a quasi- 
experimental research approach and cross-sectional surveys are covered in Chap. 8 
on the social sciences, this chapter focuses on studying use of medicines, cohort 
study designs and time series analyses.

14.2.2  Medicines Use Studies and Fundamental Taxonomies

Proper taxonomy of the medicine exposure is key to evaluate any exposure change 
that is sensitive enough to enable picking up any effect of a communication or 
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regulatory intervention. The field of drug utilisation or medicines use studies has 
built over the years sound methodology to do an important part of this job (Bergman 
2006). While such studies usually are not directed typically at quantifying inferences 
and to determine causal effects, they provide the metrics for multiple taxonomies 
needed to study not only medicines use, but also medicine exposure-outcome asso-
ciations (Vermeer et al. 2016).

Key have been medicines classification methods, e.g. the widely used Anatomical-
Therapeutic-Chemical (ATC) coding system, volume of use metrics, e.g. number of 
prescriptions or packages, or defined daily dose (DDD), i.e. the assumed average 
maintenance dose calculated per day for its main indication in adults, and exposure 
windows, i.e. to log timing of start and end of therapy. The ATC system has various 
applications including lumping individual medicines together in logical, e.g. phar-
macological, mechanistic or therapeutic groups (Bergman 2006). The DDD metrics 
is a population measure and is particularly used when only cumulative sales or dis-
pensing data are available for a given local or global population. With the surge of 
pharmacoepidemiological studies using automated databases including individual 
medicines use data, the need for a population measure as the DDD has become less 
obvious.

The value of taxonomy for the problem at stake has been often undervalued, as it 
is not always considered as hard science. Even while accepting that a debate on 
what is science and what is not, robust taxonomy is a perquisite for sound hypoth-
esis formulation, study design and conduct. The same shift we have seen over the 
years regarding the need for creating a follow-up of the conclusions of a pharmaco-
epidemiological study. This follow-up has two critical elements: communication (in 
multiple directions) and implementation (what to do with the results, both up- and 
downstream the development of medicines) (see Fig. 14.1).

14.2.3  Cohort Studies

Cohort studies are widely used in pharmacoepidemiology (Klungel et al. 2016; Van 
Staa et  al. 2000). They are typically used to compare exposed patients, or other 
study subjects, with non-exposed subjects looking for differences in their outcome. 

Research question > Study design > Data collection and analysis > Interpretation and 
conclusion

Research question > Taxonomy > Study design > Data collection and analysis > 
Interpretation and conclusion > Communication and implementation

Fig. 14.1 The role of taxonomy of medicine exposure in pharmacoepidemiological research, its 
communication and implementation of research results
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Earlier in this chapter, we already referred to NSAIDs-induced increased incidence 
of gastropathy. One of the early cohort studies in pharmacoepidemiology evaluated 
the risk of upper gastrointestinal bleeding from NSAIDs in a retrospective cohort 
study using data from 47,136 exposed patients and 44, 634 unexposed patients 
(Carson et al. 1987). Patients exposed to NSAIDs had about 50% more chance (rela-
tive risk of 1.5) to have the outcome of interest, i.e. upper gastrointestinal bleeding, 
in the 30 days after exposure compared to the unexposed controls. The study showed 
also an exposure dose-response and a duration response relationship. This cohort 
study was performed retrospectively, i.e. data were collected from existing 1980 
billing data from Medicaid in the US states Michigan and Minnesota. A cohort study 
can also be conducted prospectively, i.e. cohorts are assembled simultaneously with 
the events under study (Evans 2012; Wettermark 2013). Prospective cohort studies 
are conceptually alike clinical trials with the major exception that treatment alloca-
tion is not random, i.e. exposure occurs “naturally” as a result of medical practice 
with all its clinical, cultural and socioeconomic correlates.

Cohort studies have many methodological advantages (e.g. less susceptible for 
bias or confounding) compared to case–control studies, which are rarely used to 
evaluate public health impact of communication or regulatory interventions. 
Moreover, over the years various methodical advances have been introduced (e.g. 
propensity-score matching) making unbiased comparisons between cohorts more 
feasible (Rassen et al. 2013). An international group of researchers used a cohort 
design to evaluate the impact on stroke incidence after two safety warnings target-
ing elderly patients using antipsychotics in the United Kingdom (UK) and Italy 
(Sultana et al. 2019). After each safety warning, elderly antipsychotic new initiators 
were propensity-score matched 1:1:1 on antipsychotic initiators before any safety 
warning. Stroke incidence within 6 months of antipsychotic initiation was the main 
outcome. The study showed a clear impact in terms of stroke incidence reduction in 
the UK, but not in Italy. In terms of usefulness of the cohort design, Goedecke et al. 
in a systematic review of 153 studies measuring the impact of medicines regulatory 
interventions found that the cohort design was not very often (in <5% of all studies) 
applied (Goedecke et al. 2018)]. More on this later in this chapter.

14.2.4  Interrupted Time Series Analyses

Another approach in studying the impact of communication or a regulatory interven-
tion are interrupted time series analyses (ITS). In ITS essentially two time trends are 
compared (Bernal et al. 2017; Jandoc et al. 2015). First the underlying, or expected, 
trend of a particular outcome (e.g. prescribing of a certain medicine, knowledge 
about a particular safety concern) in the absence of the intervention of interest (e.g. 
safety warning, regulatory communication). The second time trend reflects the out-
comes in a post- intervention period in the presence of an intervention. When this 
trend is “interrupted” in comparison with the expected time trend after the interven-
tion this may provide a graphical impact model (e.g. slope change, level change or 
both). Regression techniques are used to evaluate whether post-intervention changes, 
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if there, have any statistical meaning. The design of ITS has the big advantage com-
pared to the generic before-after measurement that the expected time trend (often 
hidden) is taken into account, but is only possible when certain conditions are met. 
The most important ones are, firstly, that the intervention should be short and distinct 
in time allowing before and after measurements of the outcome. This means also that 
the outcome should have distinct moments in time, i.e. counts or the like. And third, 
sufficient data points should be available before and after the intervention allowing 
robust construct of the expected and “interrupted” time trends. In an ITS study look-
ing at the impact of over-the-counter restrictions on antibiotic consumption in Brazil 
and Mexico, it was found that in Brazil the over-the-counter antibiotic consumption 
was still on a rise, but at a lower level after the intervention (Santa-Ana-Tellez et al. 
2013). In Mexico the decrease continued as before the restriction, but also at lower 
level. Komen and colleagues used ITS to evaluate the impact of various policy inter-
ventions, i.e. reimbursement and various clinical guidelines, on the prescribing of 
oral anticoagulants for atrial fibrillation in the region of Stockholm in Sweden 
(Komen et al. 2017). This study was able to differentiate between the impacts of dif-
ferent policy interventions and the prescribing of oral anticoagulants. Overall, the 
application of ITS for evaluating the impact of regulatory and communication inter-
ventions reflects still ample heterogeneity in terms of methodological approach, data 
used and interpretation, as also shown by the previously mentioned systematic 
review of Goedecke et al. (Goedecke et al. 2018).

14.3  Utility of Applied Methods for Researching Medicinal 
Product Risk Communication

14.3.1  The Connection Between Pharmacoepidemiology 
and Communication

Communication around medicinal product risks may have various connections to 
pharmacoepidemiology (Radawski et  al. 2015; Weatherburn et  al. 2019). 
Communication can be the publication of a pharmacoepidemiological study in a 
scientific journal, media attention related to the publication or regulatory inter-
vention (and implementation), such as for risk minimisation, based on the evi-
dence provided by a study. This sequence is also depicted in Fig.  14.1, i.e. 
communication follows conduct of a study and relates to the dissemination of its 
results. How this connection turns of for a specific study is very much determined 
by the quality of the study, the confidence in its accuracy and robustness, the 
uncertainties about the results and its clinical relevance and health impact—i.e. 
does the study really matter? We have seen over the last decades many examples, 
e.g. the VTE risk of oral contraceptives, cardiovascular risks of oral antidiabetics 
and the suicide risk of antidepressants (Vandenbroucke et  al. 2001; Blind et  al. 
2011; Hernandez et al. 2012). In all these cases, communication—the way this was 
done—was the dependent variable.

Communication can also be the independent variable, i.e. the intervention in the 
medicines use system, with research questions about the impact of communication 
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on prescribing behaviour, patient adherence to therapy, reporting of suspected 
adverse reactions, trust in medicines and underlying research, regulation and health-
care, or on how media coverage is shaped. The critical methodological issue of 
studying the impact of product risk communication has always been that this impact 
may have many other determinants as well, making any (causal) inferences complex 
and not always feasible. In fact, a communication intervention virtually never hap-
pens as an isolated event. Many other factors contribute to any change in prescrib-
ing, adherence, adverse reaction reporting, trust and media coverage. Researching 
communication outcomes in terms of exposure and use of medicines is therefore a 
vital component of a multilayered research approach to medicinal product risk com-
munication (see Chap. 1).

14.3.2  The Utility of Pharmacoepidemiology for Evaluating 
the Impact of Communication

It is noteworthy that various communication and risk perception aspects influence 
the nature of medicine use in various, sometime unpredictable ways (Radawski 
et al. 2015; Segec et al. 2015; Hernandez et al. 2012). This may happen through the 
authorised product information, the scientific literature or by what is being dis-
cussed about certain medicines in public spaces—(social) media in particular—or 
most fundamentally by the communication encounters between patients and health-
care professionals. These communication encounters lead to diagnoses and thera-
peutic decision-making, often involving medicines. In fact, in principle the aim of 
communication about medicines is to support safe and effective use.

A recent worldwide review identified the methods currently applied to evaluate 
the impact of regulatory action, which are most often safety advisory statements on 
the website of the regulatory body, boxed warnings in the product information and 
direct healthcare professional communications (DHPCs), hence most often 
communication- related (Goedecke et  al. 2018). Studies eligible for review came 
mainly from Europe and North America, but also other places, such as Australia and 
Japan. In 55% of the reviewed studies (N = 153) measured changes in medicines use 
patterns over time, 27% health outcomes and 18% other outcomes, such as knowl-
edge. Study designs and analytical approaches applied were before-after time series 
(66% of reviewed studies), cross-sectional studies with before-after comparisons 
(16%), cross- sectional studies at a single time-point (14%), some cohort studies and 
one randomised clinical trial.

Situations where the effects of communication, media coverage or regulatory 
interventions are studied, have been in a number of cases “natural experiments”, i.e. 
one part of the population is exposed and the remaining part is considered as con-
trol. Examples of these include the reports of adverse events related to the use of the 
hypnotic triazolam (Halcion®) and the geographic distribution of media coverage of 
the possible health hazards related to triazolam (Van der Kroef 1991). Or more 
recently, the trends in the use of specific antidepressants, i.e. selective serotonin 
reuptake inhibitors (SSRIs), in the context of safety warnings in the UK and the 
Netherlands (Hernandez et  al. 2012). All these examples show variable, and 
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sometimes unintended, effects of communication activities. This was also seen by 
Piening et al., who reviewed 50 studies on the impact of safety-related regulatory 
actions over a 15 years period (1996–2010) and concluded that such actions could 
have some impact on clinical practice, but firm conclusions were difficult to draw 
(Piening et al. 2012). This review also revealed many methodological weaknesses 
(e.g. inadequate before/after designs, heterogeneity in analyses and outcome mea-
sures, limited use of adequate interrupted time series designs) of the studies. 
Furthermore, the review stressed the importance of measuring both intended and 
unintended effects of safety warnings. Unintended effects may include switching to 
alternative products outside the scope of the safety warning, but with a less favour-
able benefit-risk or at higher economic costs.

A more positive view was recently presented from the UK. Weatherburn et al. 
re-analysed outcome data relevant to UK regulatory risk communication using 
interrupted time series regression 12 months after each communication, i.e. DHPCs 
and communication via drug bulletins (Weatherburn et al. 2019). According to this 
study these communications seemed to be associated with significant changes in 
targeted prescribing and potential changes in clinical outcomes. But the previously 
already mentioned study by Sultana et al. comparing how safety warnings relating 
to antipsychotic- associated stroke among older persons were differentially followed 
by prescribers in the UK and Italy is another example of how variable safety warn-
ings are picked up in real clinical practice (Sultana et al. 2019).

Evaluating the impact of communication remains a challenge, both in terms of 
applying the most suitable pharmacoepidemiological or other methods and trans-
lating the findings of the evaluations in concrete utility, e.g. change in practice, 
input to policy measures or other interventions. Available evidence so far indicates 
mixed findings when it comes to quantifying impact and utility. Further method-
ological improvements in study design, conduct and interpretation of the results 
are needed (Pitts et al. 2016; Radawski et al. 2015). But there is another strong 
message. No robust evaluation is possible without proper and a-prior taxonomy of 
the regulatory risk communication action.

14.3.3  The Need for Awareness of Confounding by Indication

There are many sources of bias and confounding in pharmacoepidemiological 
research. But by all means, confounding by indication, also coined as channelling 
bias, is one of the most pivotal ones. An iconic case illustrating confounding by 
indication has been the controversy about inhaled beta-agonists, prescribed against 
asthma, and asthma mortality. One of the first pivotal studies on this association was 
a case–control study in New Zealand comprising 117 patients who died of asthma 
between 1981 and 1983 (Crane et  al. 1989). In patients prescribed fenoterol by 
metered dose inhaler, one of the inhaled beta-agonists, the relative risk (RR) of 
asthma death was 1.55 (95% confidence interval (CI) 1.04–2.33), and this risk was 
increased in patients with most severe asthma. This association was not seen in 
patients using other inhaled beta-agonists, i.e. salbutamol and terbutaline. Later, 
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pharmacoepidemiologists from Canada published a nested case–control study on 
the risk of inhaled beta-agonists-induced fatal or near-fatal asthma based on data 
from the province of Saskatchewan, from 1980 to 1987 (Spitzer et al. 1992). They 
found also an increased risk of (near) asthma death, but with different point esti-
mates for fenoterol and salbutamol. Further analyses of this dataset revealed impor-
tant information on the question whether the comparison was confounded by 
indication, because of channelling of fenoterol to more severely ill patients. These 
findings fuelled an intense debate on how channelling of certain medicines to 
patients with prognostic differences can result in attributing incorrectly increased 
risk to the use of these medicines, an issue that is also today very topical (Segec 
et al. 2015).

Confounding by indication is not only important to consider when studying asso-
ciations between medicines and health outcomes, but is likewise relevant when 
monitoring or investigating medicines use and harm in relation to communication 
events, such as safe use advice or a media debate. For example, the rate of a certain 
adverse reaction (i.e. number of cases over the number of exposed patients) might 
go up after a safe use advice. However, rather than immediately concluding that the 
safe use advice was ineffective—either for its content or dissemination—it needs to 
be considered whether the safe use advice was actually effective in raising risk 
awareness and led physicians to only prescribe the medicine in severely ill patients. 
Exactly these patients could also be more susceptible to this particular adverse reac-
tion. So, it could be that the communication was effective, but led to unintended 
channelling of the medicine and relative increase of adverse reactions (i.e. in rela-
tion to the number of exposed patients). As the communication might have effec-
tively reduced the number of exposed patients, the number of adverse reactions in 
absolute terms could still have gone down too. Advanced studies into medicines use 
and exposure would maybe confirm this and further benefit-risk assessment by the 
regulatory body would then look in this patient population specifically, and further 
risk minimisation measures would be introduced as appropriate (Pitts et al. 2016; 
Potts et al. 2019).

14.4  Outlook: Relevance, Improvements and Future 
Potential

14.4.1  Medicine Exposure as a Social Construct

Much of what has been said before exemplifies that medicine exposure can be seen 
as a kind of a social construct, requiring smart blending of pharmacology, epidemi-
ology and social sciences in order to understand the dynamics over time, the com-
munication and regulatory context, and the consequences of all these for the correct 
use of taxonomies (see Sect. 14.2.2). This has inherent effects on the way study 
designs, measurements and analyses in pharmacoepidemiological studies are 
planned and conducted (Evans 2012; Lapeyre-Mestre et al. 2013). The hazard func-
tion of the medicine exposure- outcome association at interest over time as well as 
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the methods for exposure and outcomes ascertainment, comparing new with old 
medicines and landscaping of the market place where the studies are conducted, 
together with the taxonomies of all these elements require an informed understand-
ing for appropriate conduct and interpretation of research.

An interesting example in this respect relates to the hepatotoxicity of nime-
sulide, a selective cyclo-oxygenase-2 inhibitor (a type of NSAIDs) used for 
inflammatory and pain conditions. The usage of this medicine varies widely 
across Europe. In about half of the countries of the EU nimesulide has not been 
authorised at all, while in some other countries, e.g. Italy, France and Poland, 
the product is among the most popular NSAIDs prescribed. Worldwide expo-
sure of nimesulide between 2005 and 2007 accounted for 16% of all DDDs for 
NSAIDs, thereby being the second most frequently used product in this class. 
In 2012 the SALT study, this was a European non-interventional retrospective 
study at seven centres (2005–2007) to provide estimates of the rates of acute 
liver failure (ALF) leading to liver transplantation, showed no difference in 
event rates for abnormal liver function between major NSAIDs, including 
nimesulide (Gulmez et al. 2013). The overall conclusion of the EMA was that 
the benefit-risk balance of short-term usage of nimesulide remained positive 
(EMA 2012).

This has been also the case when the question was on the table whether pandemic 
vaccines are associated with narcolepsy. Not long after the European pandemic 
influenza vaccination in the spring of 2010 had started—this happened not in all 
European countries in the same way—case reports of narcolepsy, a permanent con-
dition with frequent sudden sleep onset, were received by the Swedish and Finish 
authorities. In the aftermath more reports across Europe were received, but quanti-
tatively most of the reports came from the countries where the signal initially 
occurred. In 2014 a research group from Sweden reported from a pharmacoepide-
miological study showing an increased and age-related risk of narcolepsy in indi-
viduals vaccinated with one of the pandemic vaccines, i.e. Pandemrix®. This 
association was not univocally confirmed in other, i.e. non-signalling countries 
(Feltelius et al. 2015). Gadroen et al. contrasted over the period from 2010 to 2014 
reporting to EudraVigilance, the EU database of adverse reactions, of narcolepsy 
after pandemic flu vaccination between signalling countries (i.e. Sweden, Finland) 
and non- signalling countries (12 EU/European Economic Area (EEA) countries and 
4 non- EU/non-EEA countries) and showed how such safety concerns may vary 
across geographic regions (Gadroen et al. 2016).

Both examples show clearly the interplay between science, the regulatory con-
text and intriguing role of how non-medical factors affect how medicine exposure 
may vary between countries and how risks, concerns and communication needs are 
different between and within societies. Medicine exposure, and related safety con-
cerns, in both cases has been the summed results of a broad array of scientific, clini-
cal, regulatory, economic and societal factors.
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14.4.2  Future Potential of Pharmacoepidemiology for Medicinal 
Product Risk Communication Research

All these experiences with complex weighing of the benefits and risks of medicines, 
with the search for the best evidence to support (regulatory) decision-making, and 
with the communication of the decision show the importance of deepening insight 
into the taxonomies of medicines use, both quantitatively and qualitatively. This 
insight is needed for the design and proper conduct and interpretation of pharmaco-
epidemiology studies, but also for the impact evaluation of any intervention that fol-
lows, e.g. changes to the product information, DHPCs, communication campaigns, or 
other interventions impacting on the use of medicines (Kurz and Perez-Gutthann 
2018; Goedecke et al. 2018). This is also needed for studying the impact on medicines 
use of other communication events, like coverage of a safety concern in the mass 
news or social media. Better alignment between pharmacoepidemiology and medici-
nal product risk communication—operations and research—will benefit both. In 
pharmacoepidemiology, evaluating and understanding the impact of various determi-
nants of medicine exposure, including communication, is a multidisciplinary research 
field. Further integration of pharmacoepidemiology, communication science, health 
service research and the humanities is needed (see Chap. 1). A communication or 
regulatory intervention virtually never occurs in isolation. Such interventions are 
often part of a chain of events, analyses, policy interventions or political manoeu-
vring. For improving medicinal product risk communication, pharmacoepidemiologi-
cal methods, including cohort studies and interrupted time series analysis, may be 
instrumental to evaluate and to improve, eventually, communication and patient out-
comes. This will never be a binary or simple exercise. The multidimensional nature 
requires an open mind towards an array of methodological approaches, data and 
learning (Sheiner 1997). The future will bring more of these, for good reasons.

Conclusions
• Pharmacoepidemiology is about quantifying and understanding medicine 

exposure-outcome associations.
• Medicine exposure, i.e. treatment allocation, is not binary. It is a multivari-

ate construct with various pharmacological, regulatory, economic and 
social dimensions.

• Pharmacoepidemiological methods (e.g. cohort studies, interrupted time 
series) can be used for evaluating the impact of product risk communica-
tion or other (regulatory) interventions.

• However, such interventions virtually never happen as isolated events, 
many other factors may modify its effects. Hence making causal inferences 
on intervention and impact remain complex and challenging.
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15Legal Frameworks

Burkhard Sträter

Abstract

Understanding the legal obligations of pharmaceutical companies and regulatory 
authorities in relation to medicines information in any given jurisdiction is vital 
for appropriate preparation of medicinal product-related communication. 
Likewise, any evaluation of a communication intervention a posteriori needs to 
check if content and timing have been compliant with these obligations in place 
for consumer and patient protection. In particular, the right of patients to receive 
compensation in the case harm occurs due to the pharmaceutical company being 
non-compliant or negligent, i.e. the marketing authorisation holder’s liability, 
impacts on communication requirements. This chapter presents legal principles 
of global value, including the precautionary principle, with the historical but still 
fundamental case of the thalidomide disaster, and looks to challenging legal 
questions of the future.
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15.1  The Discipline of the Legal Sciences: Scope, Theories 
and Principles

Communication on the efficacy and safety of medicinal products must not only be 
based on the scientific evidence for the product but also on legal requirements laid 
down by the legislators in the countries concerned.

In the European Union (EU) as a relevant example, this applies primarily to the 
mandatory information contained in the legally required package leaflet, summary 
of product characteristics and labelling of the packaging (i.e. the so-called statutory 
information) and to additional risk management materials for patients and health-
care professionals, such as direct healthcare professional communications (DHPC), 
which the pharmaceutical company that holds the marketing authorisation sends 
either voluntarily or at the instigation of authorities. Although the regulatory require-
ments for these information carriers describe the type of information that must be 
included, they do not describe the procedure to be followed for inconclusive or 
controversial evidence on risks and adverse reactions. Information intended to 
ensure the correct use of medicinal products is of particular importance. As a rule, 
it is specifically geared to risk reduction, such as the information on indication, 
contraindication, warnings and precautions for use and dosing. However, the sec-
tion on adverse reactions in package leaflets and summaries of product characteris-
tics describes the risk—albeit extremely rare—taken by a patient. Rather, it takes 
the “informed consent concept” into account. Patient and physician should know 
what risks they are taking. For liability, however, the information on the correct use 
of the medicinal product, for example, by indication, contraindication, warnings 
and precautions and dosage, is of far greater significance, because mistakes in the 
information bear the probability to cause damage to patients.

15.1.1  Lessons Learnt from the Thalidomide Disaster

Thalidomide, authorised in 1956 in Germany under the brand name of Contergan® 
and many other European countries as a sleeping pill, was the unfortunate cause for 
death and severe birth defects in children of women who had used this medicine 
during pregnancy (Science Museum 2017). This has gone down in medical history 
as the so-called thalidomide disaster of the 1960s and has lastingly altered the 
assessment of risks and benefits of medicinal products as well as the requirements 
for warnings and precautions for use in their product information (see Chap. 1). It is 
therefore worth reflecting on this case, which has been so fundamental for the estab-
lishment of pharmacovigilance and risk communication.

At the time, the scientific assessment of teratogenic risks was objectively flawed. 
Accordingly, communicating the risks to the patients and women concerned was a 
disaster in itself because Contergan was promoted as a sleeping pill for pregnant 
women! The responsible scientists of the marketing authorisation holder claimed to 
have examined and evaluated the product according to the level of scientific findings 
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available at the time. In Germany, the public prosecutor’s office brought however 
charges against the scientists of the responsible company, accusing them of the 
worst conceivable form of bodily injury and homicide. The Regional Court of 
Aachen was required to decide whether the employees’ conduct was culpable of not 
applying all available evidence—if not intentional, then negligent.

The criminal proceedings were dropped, because the responsible company, in coop-
eration with the authorities, found a solution for the children concerned by setting up a 
foundation, which still provides support today. With this settlement, however, the 
Regional Court made a groundbreaking decision that has had a lasting effect on legisla-
tion, especially in Germany (Kloesel/Cyran Arzneimittelrecht Kommentar E1 2019; 
Regional Court of Aachen 2014). The Court made it clear that the responsible company 
must not wait until there is certain knowledge of the causality between the use of a 
medicinal product and the occurrence of damage. If there is a reasonable suspicion of a 
possible causality, scientists may not wait in the hope that this suspicion is unfounded. 
Such conduct was found to have been negligent. The precautionary principle had 
already been established here by case law and made a lasting impression on legislation 
in Germany and in the EU. As a result, legislation was created in the EU in the 1960s 
and 1970s with Directives 65/65/EC, 75/318/EC and 75/319/EC, which were trans-
posed by the EU member states through corresponding national laws. The same prin-
ciple applies in the United States (US). Their Food and Drug Administration (US FDA) 
has clarified this in its labelling guidance (FDA 2006). These regulations and guidances 
established strict standards for safety testing and clinical trials before a medicinal prod-
uct can be authorised for use in healthcare as well as pharmacovigilance processes for 
the continued safety surveillance for the products in the post-authorisation phase. This 
is now the international standard (e.g. at global level (Council for International 
Organizations of Medical Sciences (CIOMS) 1998), in the EU (EMA 2004) and in the 
US (FDA 2006).

15.1.2  The Precautionary Principle

The precautionary principle is applied in environmental and health policy. A uni-
form definition does not exist. The United Nations Conference on Environment and 
Development (UNCED) in Rio de Janeiro in 1992 clarified the precautionary prin-
ciple in Chapter 35 (3) of Agenda 21, thereby creating an international understand-
ing as follows:

“In the face of threats of irreversible environmental damage, lack of full scientific under-
standing should not be an excuse for postponing actions which are justified in their own 
right. The precautionary approach could provide a basis for policies relating to complex 
systems that are not yet fully understood and whose consequences of disturbances cannot 
yet be predicted.”

This means that damage to the environment and health is to be avoided, even if the 
knowledge base is still incomplete. The precautionary principle therefore aims at 
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taking preventive action to avoid damage despite a lack of certainty about the 
nature and extent of the probability of occurrence of possible damage events. The 
precautionary principle contrasts with the scientific principle, according to which 
only those risks are to be considered that can be scientifically proven (Wikipedia 
2020).

A comparable situation arises for regulatory authorities and pharmaceutical 
companies when they are required to assess unexpected and hitherto unknown risks 
of medicinal products. If a pharmaceutical company becomes aware of information 
about a new suspected serious unexpected adverse reaction, the following decision 
is to be made: is there a reasonable suspicion of causality, which consequences can 
be drawn from this and which measures must be taken? To wait until clarity exists 
according to the rules of science is negligent. Rather, measures must be taken to 
eliminate the potential risk, e.g. by refraining from authorisation and recalling 
medicinal products from the market or by taking measures to protect patients from 
new identified or potential risks. And this creates a legal obligation to communicate 
the measures taken.

In the example of thalidomide, the risk-benefit analysis was clear very quickly. 
The teratogenic risks to the embryo from the treatment of sleep disorders in preg-
nant women required a recall from the distribution chain with immediate effect. 
However, a risk-benefit analysis can also result in other consequences. This is shown 
likewise by thalidomide, as it was granted a marketing authorisation once again in 
the 2000s, namely in the EU and in other countries for the treatment of severe can-
cer conditions, multiple myeloma for patients aged 65 and over, and in younger 
patients if they cannot be treated with high-dose chemotherapy. This re- authorisation 
was possible because concrete risk minimisation measures have been ordered in the 
form of a pregnancy prevention programme. This needs to be followed by all health-
care professionals and female patients of child-bearing potential as well as, given 
the dissemination of thalidomide into the semen, by male patients and their female 
partners of child-bearing potential (EMA 2019) (see Chap. 1). The implementation 
of a pregnancy prevention programme requires a major communicative effort, and 
this shows the importance of risk communication between companies, doctors and 
patients in order to make the worst conceivable risk of teratogenicity an acceptable 
risk through the measures taken. Precisely the example of thalidomide therefore 
shows that the requirements under liability law have a direct impact on the type and 
content of communication about the risks of medicinal products.

15.1.3  Natural Sciences Versus Legal Sciences: Contrary or 
Complementary?

Liability and legal provisions in relation to risk assessment and communication for 
medicinal products are essential considerations when planning communication 
interventions or assessing whether such intervention is legally and hence overall 
appropriate.
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The influence of the legal requirements for communication results from different 
areas of law. Legal experts distinguish between public law, civil law and criminal 
law. This distinction has been established throughout the world with some differen-
tiations. Not explicitly mentioned is financial and social law, which is to be classi-
fied under public law. For the analysis of pharmaceutical law, however, the 
above-mentioned distinction is of decisive importance. Public law, also known as 
administrative law, regulates the relationship between the state and citizens. By con-
trast, civil law regulates claims between entities, which may be real private persons 
or private institutions. It is here that civil liability issues are primarily clarified, e.g. 
the claims of patients against pharmaceutical companies. Criminal law aims to 
sanction behaviour that is particularly harmful to individuals or society and, in addi-
tion to civil liability, to outlaw the act in a special way by imposing a penalty.

Pharmaceutical law regulates the marketing authorisation, distribution and statu-
tory information of medicinal products and belongs to all three of these areas of law. 
Pharmaceutical law is a special field of the law of danger prevention. It logically 
follows the principle of prohibition subject to authorisation, i.e. clinical testing, 
manufacturing and distribution of medicinal products are prohibited unless autho-
rised by the regulatory authorities. If medicines cause unacceptable damage to the 
patients concerned, the patient, as a private entity, is entitled to compensation from 
the marketing authorisation holder. If patients are culpably harmed by a medicinal 
product, criminal law provides for effective and severe penalties against the distri-
bution of any such product. The decisive question is therefore whether legal consid-
erations can provide guidance to the addressees of the law—frequently natural 
scientists—with regard to what should be communicated to the public and when. 
The introductory example of this chapter has already shown the essential principle 
that is firmly anchored in all three relevant areas of law and therefore has a lasting 
influence on risk-benefit assessment and communication: Those who have under-
stood and followed the message of the thalidomide decision of the Regional Court 
of Aachen can plan communication interventions that are in accordance with the 
law. This will be further explained below.

15.1.3.1  Legal Perspective
Regulations governing package leaflets vary greatly throughout the world. It is prac-
tically impossible to present these in detail in a manner that compares the legal 
systems. The example of the EU will therefore be used in the following to illustrate 
the public law framework, as an important jurisdiction that also serves as a model 
for other countries.

EU law contains extensive and detailed regulations on the marketing authorisa-
tion, manufacture and clinical testing of medicinal products (Directive 2001/20/EC; 
Directive 2001/83/EC; Regulation (EC) No. 726/2004; Regulation (EU) No. 
536/2014). We are in the area of administrative law here, something which is often 
not recognised by scientists, because the legislation also deals intensively with the 
criteria for scientific evaluation. The marketing authorisation application contains 
the pharmaceutical requirements in the areas of quality, safety and efficacy. These 
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parts of the marketing authorisation application are undoubtedly characterised by the 
high scientific requirements of toxicology, pharmacology, pharmaceutical technol-
ogy and medicine. However, they relate to a product whose marketing is subject to 
authorisation. The authorisation procedure itself is an administrative procedure, 
however, it follows the legal rules of administrative law. The same applies to the 
revocation of the marketing authorisation. Article 126  in conjunction with Article 
116 of Directive 2001/83/EC specify the conditions under which a marketing 
authorisation may be revoked or restricted, together with the corresponding require-
ments for communication through the package leaflet, the summary of product char-
acteristics and the educational materials. The decision on the continued existence of 
a marketing authorisation therefore also follows administrative law requirements.

15.1.3.2  The Relevance of Liability
Beyond this, the civil and criminal liability of a pharmaceutical company and its 
employees is governed in the EU by the rules of product liability, as shown in the 
following overview (see Fig. 15.1, slide from a presentation by Sträter Lawyers).

Civil liability primarily concerns the company that holds the marketing authorisa-
tion. The same applies to the consequences of the Penalty Regulation for medicinal 
products that hold a so-called central marketing authorisation in the EU. However, 
the consequences of criminal law usually concern the individual employees of a com-
pany. The case of the thalidomide disaster makes this very clear. The company was 
sued under civil law. However, individuals are always the targets for criminal law 
charges. For this reason, the employees of the company responsible were also 
involved in substantial and lengthy criminal proceedings. In Germany, product recalls 
regularly lead to numerous criminal investigations for personal injury and homicide. 
The recall of rofecoxib (Vioxx®) (see Chap. 3) and cerivastatin (Lipobay®) (Angelmar 
2006) also led to numerous criminal proceedings in Germany and elsewhere.
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Fig. 15.1 Product liability in the European Union (EU). Reg, Regulation
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Significance of the Marketing Authorisation for Liability
Regulatory affairs (RA) managers and scientists tend to defend themselves with the 
objection that the medicinal products had been approved and would have remained 
approved up to the recall. However, civil and criminal courts refer to the provisions 
EU legislation, namely in Article 25 of Directive 2001/83/EC and Article 15 of 
Regulation (EU) 726/2004. The provisions are almost identical:

Article 15 Regulation (EC) 726/2004:
“The granting of authorisation shall not affect the civil or criminal liability of the manu-

facturer or of the holder of the marketing authorisation pursuant to the applicable national 
law in Member States.”

Article 25 Directive 2001/83/EC:
“Authorization shall not affect the civil and criminal liability of the manufacturer and, 

where applicable, of the marketing authorization holder.”

This clearly shows that, in addition to the marketing authorisation, the legal frame-
work conditions of liability also have a significant influence on the distribution and, 
above all, communication on medicinal products regarding risk issues, as the fol-
lowing will show.

15.1.3.3  The Relationship Between Scientific Assessment and Legal 
Judgement

What is the relationship between the acquisition and dissemination of knowledge by 
the natural scientists on the one hand and the law and legal sciences on the other? 
Roman law already distinguished between “scientia” and “prudentia”, i.e. natural 
science and the humanities based on Aristotle’s theory of science (Rühl 2005)—
important to note that in 2016 we celebrated Aristoteles’ 2400th birthday (Froese 
2018), Uhlmann G (2016). This tense relationship is therefore age-old. It even goes 
back further than this. Hammurabi created the first codex in Babylon in the eigh-
teenth century BC (!) and he wrote it in cuneiform (Encyclopaedia Britannica 2020), 
one of the earliest writing systems invented by the Sumerians. The first codified 
requirements for public order were therefore made in ancient Babylon. Since that 
time, medicine and law have co-existed, because both illness and conflict are part of 
human life, and particularly the teachings on how to heal diseases have repeatedly 
sparked dispute. Over these millennia, both sciences have highly developed to a point 
where they should treat each other with mutual respect and not with ignorance.

Marketing authorisation and pharmacovigilance assessors see themselves as sci-
entists—and rightly so. The concept of science is also derived from this understand-
ing of “scientia” in the sense of Roman law. However, legal science is also referred to 
as jurisprudence, i.e. a human science committed not only to formal rules but also to 
wisdom. Both sciences are therefore complementary to each other. Medicinal product 
marketing authorisation and accompanying information is a good example of the 
balancing act between natural science on the one hand and jurisprudence on the other.

This becomes all the more obvious when new adverse reactions occur. If natural 
scientists can neither deny nor rule out causality with the use of a product, then it is 
not rarely the case that plausible theories exist side by side within the meaning of 
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epistemology. If, therefore, natural science cannot give a clear answer, then accord-
ing to case law on the thalidomide disaster and the precautionary principle, the ques-
tion whether there is an obligation to act, including communication, is not a scientific 
one but a legal one. In the thalidomide case, the Regional Court of Aachen was 
required to examine whether the behaviour of the employees of the responsible com-
pany was negligent, and developed the principle that in any such constellation of the 
coexistence of plausible scientific theories, the duty to act must be developed from 
the criteria of criminal law for the assessment of negligence and thus blame. This 
means that in communication planning, not only the scientific evaluation but also the 
legal framework conditions and requirements must always be taken into account.

This cannot mean that lawyers can now decide which of the scientific views or 
theories is the right one according to legal criteria. This is exclusively reserved for 
the natural sciences! However, this question must be distinguished from the conse-
quences arising for risk minimisation measures and communication with physicians 
and patients if such a question, which has not yet been clarified from a scientific 
point of view, is now under discussion. The message of the thalidomide disaster and 
the thalidomide decision of the Regional Court of Aachen is as follows: from a 
criminal law point of view, it may be negligent and therefore culpable to wait until 
certainty is guaranteed. Action must be taken beforehand, and in particular informa-
tion communicated! These principles are also followed by the precautionary prin-
ciple described above in contrast to the scientific principle.

In authorities and companies, RA managers are therefore often required to accel-
erate the process of scientific evaluation and procedures. They must therefore 
develop an understanding of the scientific requirements according to the current 
level of knowledge and compare this with the regulatory and legal requirements that 
create duties to act with respect to the medicinal product and communication. 
Lawyers specialised in pharmaceutical law and experienced in administrative, civil 
and criminal law are therefore very helpful in the planning of communication.

15.2  Provisions and Applications

15.2.1  Regulation of Information About Medicines

15.2.1.1  Legal Requirements for Pharmaceutical Companies
The statutory, official so-to-say, product information in the EU consists of the pack-
age leaflet, the summary of product characteristics and also the labelling of the pack-
aging and is specified in the marketing authorisation. Structure and content of the 
summary of product characteristics are specified by public law administrative provi-
sions, e.g. in Article 11 of Directive 2001/83/EC, which is described below as a rel-
evant example. In addition to the characterisation of the product according to active 
substances, excipients, strength, pharmaceutical forms and the name of the medicinal 
product, there are instructions on correct use and the section on adverse reactions. 
This division is remarkable for both the package leaflet and the summary of product 
characteristics. The first part deals with the question of how the medicinal product 
should be used, under which safety provisions and in which dosages for the right 
indication and for how long. Warnings and precautions, which are part of the 
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instructions for correct use, are intended to create special attention to risks. This part 
of the information is of particular importance for the safety of patients and thus for 
the responsibility of marketing authorisation holders and regulatory authorities. 
Errors in this information can very easily cause damage to the patient and thus sub-
stantiate liability. The adverse reactions section, however, is intended to ensure an 
“informed consent” of the patient. The content reflects the outcome of the scientific 
evaluation and covers adverse reactions that may occur in both correct and other use 
of the medicine. Unlike the warnings and precautions for use section, which can also 
provide information on minimising theoretical risks in the sense of the precautionary 
principle, only those risks are listed in the adverse reactions section for which there 
are well-founded suspicions of causality. Here too, legal requirements and scientific 
evaluations interact. Title VIII on the advertising of medicinal products in Directive 
2001/83/EC clarifies that the basic information of the assessment must be included 
and advertising must be limited to the conditions of use specified in the marketing 
authorisation, and may not contain statements contrary to the regulatory assessment 
or going beyond the contents of the product information or otherwise be misleading.

Technical public law requirements therefore set the framework for official infor-
mation and that from companies, but at the same time also for the responsibility of 
the companies towards patients specifically, as will be shown in the following.

15.2.1.2  Global Responsibilities of Pharmaceutical Companies
Compliance with the regulatory requirements is comparatively simple if a medicinal 
product is authorised and distributed in only one jurisdiction. However, this tends to 
be the exception. Preparations of high therapeutic value are regularly used world-
wide. This results in a range of variants of package inserts and summaries of prod-
uct characteristics. This can be the result of problematic strategies of pharmaceutical 
companies. However, regulatory authorities also often try to develop their own pro-
file independently of the assessments in other countries. The range of variants is 
thus large and often corresponds to different interpretations of the available evi-
dence and its limitations, and sometimes companies or resource-poor authorities in 
low- and middle-income countries do not act according to the level of scientific 
knowledge. Sometimes, there are also genetic reasons or differences in  locally 
established medical procedures and concomitant medications, or other prevalent 
diseases (e.g. infections) that justify different regulatory actions, or there is no 
approved or affordable alternative in a country.

This can have difficult liability consequences, especially for the affected compa-
nies and their employees. For example, if restrictions such as contraindications are 
established in one country but are not mentioned in the product information in 
another, a contra-indicated and injured patient will spontaneously ask why the infor-
mation differs in other countries. The patient will say: “If I had lived in this country, 
I ought not to have received the medicine. And already the burden of proof turns to 
the detriment of the marketing authorisation holder who has to justify the discrepan-
cies. The company is then exposed to a significantly increased liability risk.

Is there any chance of escaping these liability risks and of ensuring adequate 
information on the efficacy and safety of medicinal products in accordance with the 
latest scientific findings?
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For the EU, the Guidelines on Good Pharmacovigilance Practices (EU-GVP) 
(European Medicines Agency 2012), in whose Annex I the definitions for the terms 
relevant in pharmacovigilance are found, offer orientation here as follows:

Company core data sheet (CCDS)
“For medicinal products, a document prepared by the marketing authorisation holder 

containing, in addition to safety information, material related to indications, dosing, phar-
macology and other information concerning the product (see GVP Annex IV, ICH-E2C(R2) 
Guideline).”

According to this definition, which in its essence originally goes back to the CIOMS 
III Report of 1994 (Guidelines for Preparing Core Clinical-Safety Information on 
Drugs 1998), the company core data sheet comprises the information in the sum-
mary of product characteristics, which in the opinion of the pharmaceutical com-
pany is to be used everywhere in the world. One part of the company core data sheet 
is set out below and is particularly important to liability:

Company core safety information (CCSI)
“For medicinal products, all relevant safety information contained in the company core 

data sheet prepared by the marketing authorisation holder and which the marketing authori-
sation holder requires to be listed in all countries where the company markets the product, 
except when the local regulatory authority specifically requires a modification.

It is the reference information by which listed and unlisted are determined for the pur-
poses of periodic reporting for marketed products, but not by which expected and unex-
pected are determined for expedited reporting (see GVP Annex IV, ICH-E2C(R2) 
Guideline).” (emphasis added)

From a legal point of view, this definition accurately describes the requirement for 
pharmaceutical companies to harmonise information on medicinal products glob-
ally if they wish to avoid liability risks for the distribution of their medicinal prod-
ucts due to incorrect information. Within the company consensus must be ensured 
on how the package leaflets and summaries of product characteristics should be 
designed according to the latest scientific knowledge. A dialogue with the authori-
ties on this subject should be documented. Based on this, the company must create 
a uniform company core data sheet “as a reference for the company”. Employees in 
the respective affiliated companies must be forced to at least attempt to obtain 
approval for this version. Only if the authority expressly rejects it, can it be justified 
to remain on the market with this discrepancy. In the individual case of liability, the 
courts will have to decide whether the company has acted diligently and persistently 
enough. Therefore, if pharmaceutical companies neglect this forced harmonisation 
of the content of package leaflets and summaries of product characteristics, this will 
dramatically increase liability risks because the safety of patients is jeopardised.

Identity of the Medicinal Product: Responsibilities of the  
Pharmaceutical Company
For the reporting of adverse reactions (as an individual case safety report (ICSR)), 
the risk assessment and the company core safety information, it is also of decisive 
importance how the identity of the medicinal product is defined. Big products are 
often sold in more than 100 countries, in various strengths and dosage forms. The 
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names of the medicinal products may vary, as do the legally responsible persons in 
the company. Given these variants in distribution, how can the identity of a com-
pany and a medicinal product be defined?

For the EU it has been clarified for this purpose that all companies belonging 
to the same group worldwide or interlinked by licencing agreements must be 
understood as one company. The European Commission has already clarified this 
in the Communication on Community Marketing Authorisation Procedures for 
Medicinal Products (98/C 229/03) and in the Notice to Applicants, Volume 2A 
(Council of European Communities 1998; European Commission 2016). The 
EU-GVP Module VI on “Collection, management and submission of reports of 
suspected adverse reactions to medicinal products” also refers to this 
Communication. This explains as follows in its section “VI.C.2.2 Responsibilities 
of the marketing authorisation holder”:

“The marketing authorisation holder shall ensure that any information and adverse reac-
tions, suspected to be related to at least one of the active substances of its medicinal prod-
ucts authorised in die the EU, is brought to the attention by any company outside the EU 
belonging to the same mother company (or group of company). The same applies to the 
marketing authorisation holder, when having concluded a commercial agreement for the 
company outside the EU for one of its medicinal products authorised in the EU. […] The 
clock for the submission […] starts when a valid ICSR is first received by one of these 
companies outside the EU.” (emphasis added)

The periodic safety update reports—PSURs—must also follow these require-
ments and the obligation to implement the company core safety information in 
accordance with the EU-GVP Module VII.  It therefore ensures harmonised and 
consistent communication on medicinal product risks in global distribution of a 
medicinal product that must be understood as identical in this sense.

The situation is different for medicinal products with the same active substance 
in the relationship between originator and generic companies. These companies are 
not interlinked but are usually engaged in lively competition. Here, each of the com-
panies is obliged to record and report the adverse reactions for its own product and, 
where necessary, to implement risk minimisation measures. The situation is differ-
ent for subsidiaries, parent companies and licensees, however. Here, interlinked 
relationships and the legal basis for exerting influence are given, so that consistent 
information across products must also be guaranteed.

15.2.1.3  Duties of Regulatory Authorities for Harmonising Product 
Information

In their turn, the regulatory authorities must take official measures for products in 
terms of their active substance to ensure that the information for generic and origi-
nal medicinal products is consistent.

In the EU, the harmonisation of summaries of product characteristics (SmPCs) 
within and across member states is forced by means of an annual list of substances 
whose SmPCs are to be harmonised, in accordance with Article 30 (2) of Directive 
2001/83/EC. This list is based on proposals from the member states for follow-up 
by the European Commission and the European Medicines Agency (EMA). This 
process helps avoiding problems in the marketing authorisation of generic 
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medicinal products. Generic product applicants make reference to originator prod-
ucts in so-called decentralised marketing authorisation procedures in the EU. If the 
originator’s information is not consistent within the concerned member states of the 
EU, there will be problems in harmonising the product information for generic 
products across member states. If new SmPC texts are agreed far away from the 
inconsistency of the originator, there will be horizontal harmonisation of the prod-
uct information across the generic medicinal products, but vertical disharmony in 
relation to the originator product. This is unacceptable, as it leads to the disorienta-
tion of the patients where pharmacists are obliged to make “aut idem” substitution 
(i.e. dispensing a different product than prescribed with the identical active sub-
stance in same strength and route of administration), often according to the specifi-
cations of the health insurance funds and other price regulations. Such inconsistencies 
in the product information received by patients can also occur during stays abroad, 
e.g. of tourists. Even in bi-national communities, different product use instructions 
between countries, e.g. for children, can lead to irritation and give rise to mistrust.

This phenomenon of inconsistency of product information for identical medici-
nal products is a widespread phenomenon and is due to a relationship characterised 
by competition and not by cooperation between companies. Global collaboration of 
both companies and regulatory authorities will be necessary to ensure harmonisa-
tion in the interest of fostering understanding and adherence of patients to the safe 
use instructions. An example is the EU referral concept whereby product informa-
tion of mainly nationally authorised products is harmonised through a procedure at 
EU level with an outcome that is legally binding in all member states pursuant to 
Article 32 of Directive 2001/83/EC.

15.2.2  Information About Newly Identified Risks with Medicines: 
Considerations for Pharmaceutical Companies

According to the EU rules, the marketing authorisation holder must ensure that all 
information on its medicinal product is consistent throughout the world. It is obliged 
to report adverse reaction case reports as well as regulatory action taken anywhere 
in the world to the EU regulatory authorities. The companies concerned fulfil this 
obligation comprehensively through more than 100,000 notifications per year. 
However, notification is only one part of the relevant obligations. If the minimum 
criteria for reporting cases of suspected adverse reactions according to the EU-GVP 
Module VI are fulfilled, the reporting obligations are comparatively simple to 
define. However, the consequences to be drawn for the information and communi-
cation to patients and healthcare professionals is one of the most difficult questions 
in pharmacovigilance. The reasonable suspicion of a causal relationship between an 
adverse event and a medicinal product creates a legal obligation for marketing 
authorisation holders and the authorities to inform healthcare professionals and 
patients of the risks involved and to take appropriate measures.

The European Commission is at effort to achieve a high level of transparency 
here. With an access policy for EudraVigilance, i.e. the EU database of all reported 
cases of adverse reactions, patients, healthcare professionals, experts and other 
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stakeholders are provided with access to the database content. Caveat statements on 
the webpage giving access to database content to the public explain that the infor-
mation relates to suspected adverse reactions, but there is not necessarily a causal 
relationship, and that the information should not be interpreted as meaning that the 
medicine is unsafe to use. This welcome step guarantees transparency, but cannot 
answer the question of which concrete advice is required to patients and healthcare 
professionals in the case of an uncertain situation.

It should also be considered here that the requirements for reporting adverse 
reactions to authorities are lower than the requirements for specific safety measures. 
Companies report numerous adverse reactions and the assessments by the compa-
nies and the regulatory authorities come to the conclusion that no measures need to 
be taken. What are the decisive steps here? The assessment must be made in two 
stages, as the following figure illustrates (see Fig. 15.2, slide from a presentation by 
Sträter Lawyers): firstly, the causality assessment, and secondly, the assessment of 
the impact on the risk-benefit balance.

15.2.2.1  Assessment of Causality
Firstly, it must be clarified whether a new unknown risk must be taken into consid-
eration in the assessment of the risk-benefit balance. The assessment of causality 
and the degree of suspicion is of decisive importance here (see Fig. 15.2). The deci-
sion of the Regional Court of Aachen in the thalidomide case described above pro-
vides pertinent guidance. As already explained, a decision had to be made within the 
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Fig. 15.2 Assessment of risk information. ADR adverse drug reaction, CCDS company core data 
sheet, SmPC summary of product characteristics
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framework of criminal proceedings as to whether it was acceptable for the employ-
ees of the responsible company to wait to inform the public or whether this waiting 
was already to be considered as culpable. This question always arises for employees 
in companies when new unknown and especially serious adverse reactions arise. 
The Court’s ruling within the framework of criminal responsibility is clear: it is not 
permissible to wait until there is certainty. Rather, indication of a reasonable suspi-
cion of causal relationship is a relevant criterion.

The following figure illustrates this principle (see Fig. 15.3, slide from a presen-
tation by Sträter Lawyers):

In the coordinated system of knowledge acquisition, a distinction can be made 
between the type of knowledge (see the x-axis) obtained in relation to its evidential 
value (see the y-axis). The classical process of epistemology according to Karl 
Popper (Popper 1934) starts with the formation of hypotheses. Clinical trials or 
other research, for example, are then initiated in order to verify or falsify the hypoth-
esis made. We therefore call them “confirmatory studies”. If the proof of the theory 
succeeds, the “sun of knowledge” is attained.

The assessment of causality must therefore be defined: Has the status of hypoth-
esis and theory formation been achieved, but proof not yet been obtained? In such a 
case, two co-existent theories stand side by side, one favours causality whilst the 
other denies it. If the “sun of knowledge” has not yet been reached, no final conclu-
sion can be drawn according to scientific criteria. It is important to recognise that 
legal requirements now determine the duty to act. The Regional Court of Aachen 
makes it clear that if there are reasonable grounds for suspicion, i.e. serious 
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Fig. 15.3 Dealing with uncertainty in risk assessments—“In case of doubt: pro risk”. AMG 
Arzneimittelgesetz, i.e. the German medicines law, which also implements EU Directives

B. Sträter



447

indications, waiting is negligent. If a company does not wish to expose itself to the 
charge of culpable conduct, it must act despite the uncertain scientific situation. The 
precautionary principle described above also follows these principles.

On the other hand, it is important to recognise that not every suspicion arising 
from reports on suspected adverse reactions qualifies for triggering duties to act in 
relation to communication to the public. Below the threshold of justified suspicion, 
pure speculation cannot trigger duties to act. A typical and misleading question is: 
“Can you rule out the existence of a causal link?” It should be noted here that even 
according to the rules of epistemology and logic, the non-existence of a fact can 
never be proven—you can never prove the negative (Popper 1934)! Risks can never 
be ruled out. However, this cannot be the decisive criteria for duties to act. A suspi-
cious case with minimum criteria triggers reporting duties. A reasonable suspicion 
of causality obliges the case to be incorporated in the risk-benefit assessment and 
may possibly require inclusion in the product information and other communication 
to patients and healthcare professionals.

For example, the regulatory authorities in Europe based their approval of the 
rofecoxib-containing medicinal product Vioxx® (see Chap. 3) on these criteria in 
relation to cardiovascular risks. At the time of the marketing authorisation, there 
was no evidence that rofecoxib has cardiotoxic effects. However, there was reason 
for suspicion. Corresponding warnings were included in the product information. 
This was based on the VIGOR study, which showed clear superiority compared to 
other non-steroidal anti-inflammatory drugs (NSAIDs) in terms of the gastro- 
intestinal adverse reactions. However, the study substantiated the suspicion that 
cardiotoxic effects are significantly increased. The pharmaceutical company inter-
preted this as a cardioprotective effect of the comparator substance naproxen (FDA 
Arthritis Advisory Committee 2001). This theory seemed plausible. However, the 
regulatory authorities in Europe and also the US FDA did not agree, as could be 
seen in their assessments and the description of these adverse reactions in the sum-
mary of product characteristics and package leaflet (ODDB 2002). When at a later 
date further studies on the treatment of colon carcinoma showed evidence of the 
causality of cardiological risks, there was no fundamental change in the assess-
ment, but just a further step from reasonable suspicion to knowledge. Therefore, it 
can be argued that the responsible company “over-reacted” with the recall of the 
medicinal product from the market (whilst others criticised that the product should 
have been withdrawn earlier (see Chap. 1)). The risk-benefit balance was positive, 
also taking into account the cardiotoxic effects already described in the product 
information. In view of the coexistence of both theories—cardioprotective versus 
cardiotoxic effect—regulatory authorities had consistently assumed the worst case, 
namely a cardiotoxic effect, and nonetheless reached a positive risk- benefit assess-
ment, above all because within the class of NSAIDs, the COX-2 inhibitors, such as 
rofecoxib, have a significantly lower gastro-intestinal risk. This also explains why 
other COX-2 inhibitors with similar risk-benefit profiles have remained on the 
market and have also been re-authorised, such as celecoxib and etoricoxib.
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15.2.2.2  Assessment of Impact on the Risk-Benefit Balance 
and Information Requirements

This makes it clear that the second step following the causality assessment requires 
special attention. In this step, it must be examined what effects new risk information 
has on the risk-benefit balance. Questions arise as to whether the positive assess-
ment of the benefit to risk “starts to falter”, whether the benefit does still prevail, and 
which measures, restrictions—communicated by warnings and other information to 
patients and healthcare professionals—can justify a positive assessment of the risk- 
benefit balance? The following overview illustrates this (see Fig. 15.4, slide from a 
presentation by Sträter Lawyers):

If, as in the case of thalidomide, the indication of sleep disorders in pregnant 
women constitutes the benefit, the result of the decision on the suspicion of causal-
ity of the teratogenic risks is clear: immediate and rapid product recall and corre-
sponding information to specialised doctors, other healthcare professionals and 
affected patients. However, if the indication is multiple myeloma (see Chap. 1) and 
a pregnancy prevention programme is already part of the terms of marketing authori-
sation, the risk-benefit assessment can be positive, in favour of the treatment of 
multiple myeloma.

The same situation arises with the use of the active substance isotretinoin (see 
Chap. 4) to treat acne, which often occurs in women of child-bearing age. However, 
this substance is teratogenic in the same way as thalidomide. Here, too, it is remark-
able that the regulatory authorities see a positive risk-benefit balance despite terato-
genic risks if pregnancy can be prevented with all conceivable risk minimisation 
measures and communication.

In such cases, package leaflets and summaries of product characteristics must be 
re-designed. A direct healthcare professional communication (DHPC), other com-
munication materials or labelling of the packaging may be required. Details are 
provided in the EU-GVP Modules XV and XVI and EU-GVP Annex II.

Which new ADR’s need to be included in the risk-benefit
assessment and consequently in the CCSI and the SmPC?

New information on risk can affect the
risk-benefit ratio

New ADR

Risk

Benefit

Fig. 15.4 Impact of new 
risk information on the 
assessment of the 
risk-benefit balance. ADR 
adverse drug reaction, 
CCSI company core safety 
information, SmPC 
summary of product 
characteristics
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Interactions with Other Medicinal Products
New types of risk frequently result from the interaction between co-administrated 
medicinal products, particularly when new products are used in combination with 
established treatment schedules for a particular disease or in the treatment of mul-
tiple diseases. Although substances are thoroughly tested for interactions before 
marketing authorisation, new adverse reactions can suddenly occur due to not yet 
known interactions. However, the risks arising from interactions with other medici-
nal products can be addressed by appropriate measures such as mutual contraindica-
tions or warnings in the interaction sections of the package leaflet and the summary 
of product characteristics. If, in the case of newly identified risks, the physicians 
concerned are also informed by a direct healthcare professional communication 
(DHPC), the risk can be reduced to an acceptable level. A withdrawal of only one 
medicine due to interaction with another medicinal product may then be not the 
appropriate measure, but the provision of broad information about the interactions 
might be preferable.

15.2.2.3  Priorities in Implementing New Information and Risk 
Minimisation Measures

When a newly identified risk requires patients and healthcare professionals to be 
informed, the question arises as to how quickly they must be communicated. The 
following criteria should be considered:

• Implementation in production of medicinal products

Routine updates of package leaflets and summaries of product characteristics 
occur every once or twice a year, but are not sufficient including for urgent informa-
tion. Even the next production of a new batch is often inappropriate because there 
are still larger quantities of packages on the market and the supply chain of whole-
salers and pharmacies, so that new package leaflets only reach patients with a delay 
of 2–3 years. Moreover, patients and physicians may not implement the changes in 
safe use advice, because they do not constantly “scan” for changes in package leaf-
lets they receive for their medicines, in particular for chronic diseases, or, respec-
tively, summaries of product characteristics they can access as healthcare 
professionals. The recall of medicinal products from the market to replace old pack-
age leaflets is time consuming, may jeopardise the continuous supply of medicines 
and patient care, and still does not provide the relevant information to the target 
audience in good time if it is not made known wildly at the time of the recall.

It is particularly risky for companies to collect several new pieces of information 
on the correct use of medicines in order to implement them in a joint change much 
later. In such case the version of the package leaflet distributed in the current supply 
chain and read by patients clearly deviates from the current state of knowledge. If 
this is multiplied in the worldwide supply chain, the inconsistency with the current 
state of knowledge increases and becomes widespread. In order to avoid this, the 
company core safety information must be adapted to the current state of knowledge 
and be implemented at short notice in global sales. The priorities here should be 
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risk-proportionate, and companies should follow appropriate standard operation 
procedures (SOPs) of a quality-assured pharmacovigilance system to ensure that in 
any case the attempt has been made to implement the stipulated information in the 
respective legal system of the country concerned. If national law does not allow this, 
it cannot, by its very nature, be forced. If, however, the attempt has not even been 
made, and warnings from European or US package leaflets have not been not imple-
mented, harmed patients will have a good case to hold the company liable. 
Cooperation between regulatory and pharmacovigilance departments is therefore 
required to speed up the process, so that the necessary risk minimisation measures 
and communication can be implemented quickly.

Perhaps in the future it will also be possible to send “push mails” using mobile 
health apps for chronic diseases in order to provide the new information to physi-
cians and patients. We are still a long way from this but I am convinced that it will 
come faster than anyone expects.

• Impact on supply

As hinted to already, when amending package leaflets and summaries of product 
characteristics, it must be considered that the recall of medicinal products from the 
market could endanger the care of patients, especially in the case of serious ill-
nesses. Recalls can lead to supply bottlenecks! In such cases, the product must 
remain available on the market. Here, however, it is helpful to provide information 
to the healthcare professionals and patients directly in the form of a direct health-
care professional communication (DHPC).

• Priorities for implementation according to the type of information

The official texts in package leaflets and summary of product characteristics can 
be differentiated as follows: The first part deals with how to use the medicinal prod-
uct correctly and in accordance with the requirements of the marketing authorisa-
tion. This covers the sections on indication, contraindication, warnings and 
precautions, and dosing. The second part includes adverse reactions. For including 
them, as said before, there must be a reasonable suspicion of the causal relationship 
between the adverse event and the medicine. As far as adverse reactions can be 
prevented, suitable risk minimisation measures are described in the first part, and 
preventability is a driving criterion to amend product information quickly. 
Preventability may also drive including a precautionary warning where there is 
uncertainty about the causal relationship.

A clear prioritisation can be derived from the point of view of liability in favour 
of the first part of the of the product information, as it contains crucial information 
for the safe use of the medicinal product. For example, if a patient receives informa-
tion on a relevant contraindication too late, i.e. after having taken the medicinal 
product and suffering irreversible damage, the question that will spontaneously 
arise is: since when has the pharmaceutical company known about this and why was 
I not notified in good time? The patient has a good chance of proving that the 
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incorrect and out-of-date information in the package leaflet has caused the damage, 
e.g. if a contraindication is missing. With a view to protecting the patient and reduc-
ing liability risks for the company and its employees, such kind of information 
therefore deserves absolute priority in its communication to healthcare profession-
als and patients.

By contrast and perhaps surprisingly, timely information on possible adverse 
reactions in the second part of the product information is of less importance. Not 
every missing piece of information on adverse reactions influences the therapeutic 
decision or leads to liability. Rather, the patient must make a convincing argument 
that he or she would not have taken a medicinal product, if having knowledge about 
this adverse reaction. Often, however, an indicated product is without alternative, 
especially in the case of serious diseases.

15.2.3  Information About Newly Identified Risks with Medicines: 
Considerations for Regulatory Authorities

The discussion so far has focussed on the responsibility and liability of companies 
and employees for appropriate communication with healthcare professionals and 
patients. The question arises as to whether regulatory authorities and their employ-
ees are subject to the same obligations.

The employees of the authorities are indeed obliged to implement their regula-
tory decisions and supervise companies to be compliant with the resulting require-
ments. It is quite possible that the regulatory procedures in accordance with 
legislation take a long time. If the company recognises earlier that certain measures 
are necessary, there may already be an obligation to implement them, even before 
the authority decides on measures. It would however certainly not be good practice 
of the company to “overtake the authorities on the inside” by unilateral measures. 
According to the legal requirements in the EU, a company must rather inform the 
authorities before taking any action. There is also a practical reason behind. How 
should an authority react adequately to the withdrawal of a product if it has not been 
adequately and sufficiently informed by the companies in advance?

It may well be a requirement of liability law to take early action on issues on 
which there is consensus between the authority and the company. If, for example, 
there is a proposal of ten measures to be taken and there is already consensus on five 
dealing with the safe use of the product, it cannot be justified to allow a long time to 
implement these because of the ongoing discussion on the other five points. In this 
respect, it may be necessary to inform healthcare professionals and patients on the 
agreed five measures and the ongoing discussions, e.g. by means of a direct health-
care professional communication (DHPC).

Conversely, employees in regulatory authorities must be aware that the rules on 
official liability can lead to claims for damages being brought against the state for 
employee negligence if no action is taken. Procedures of this kind are not frequent, 
but they are possible and can have very lasting effects for the employees 
concerned.
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15.3  Outlook: Relevance, Improvements and Future 
Potential

15.3.1  Current Challenges and Developments

When planning risk communication, it is important—ideally within the framework 
of a multidisciplinary approach (see Chap. 1)—to also satisfy the legal obligations 
on patient protection. Similarly, in a review such as a court case, communication 
interventions made (or not made) are also evaluated to determine whether they satis-
fied legal obligations.

The approved package leaflet and summary of product characteristics describe 
the findings on benefit and risk of a medicinal product. They determine further com-
munication and advertising. Since this information must correspond to the level of 
scientific knowledge, the obligation to guarantee consistent information on the 
medicinal product of the same company throughout the world results from this, ide-
ally also independently of the manufacture in future. Consistent information satis-
fies the responsibility towards the patient and is suitable to reduce liability risks of 
a civil and criminal law nature. The definition of company core safety information 
as a global document accurately describes the matter.

Harmonising information on generic and original medicinal products is a par-
ticular challenge because they are not under the responsibility of the same company. 
The authorities are therefore called upon here to push for harmonisation between 
these products of identical type. Regional cooperation, as is increasingly established 
in the various regions of the world, may in future strengthen the authorities in this 
respect.

New, in particular serious, adverse reactions deserve special attention in pharma-
covigilance, and the assessment must inevitably follow as to whether this new 
knowledge has consequences for the information provided to the patients and 
healthcare professionals and the distribution of the medicinal product, and whether 
the precautionary principle must be applied if the data situation is still uncertain. 
Neglecting this principle will rather result in very serious criminal law consequences 
for employees and civil liability risks for the company, because waiting until evi-
dence is available may be considered negligent under criminal law, especially if 
major damage to potentially affected patients must be reduced. This is not only a 
requirement of decency in terms of the responsibility toward the patients. The huge 
challenge—and this will remain so in the future—is which evidence can legiti-
mately trigger the precautionary principle.

The digitalisation of information and the widespread use of mobile health apps 
used in adherence programmes are promising. They open up the option of using 
push mails to inform chronically ill patients in particular and their attending phy-
sicians about new information and illnesses. The speed with which information is 
communicated is far ahead of the conversion of package leaflets and summary of 
product characteristics and their perception by patients.
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15.3.2  Alert Information Overload Due to Liability Phobia?

The design of package leaflets, particularly in Europe, is a matter for concern. The 
information is extensive and often designed to make it difficult for patients to under-
stand it. There is a danger that patients may not follow the doctor’s prescriptions due to 
the wealth and type of information, and may interrupt necessary medication. The infor-
mation can therefore cause risks to the patients due to incompliance. The EU guideline 
on readability (European Commission 2009) has made a first contribution here, and 
this is most welcome. For example, it can be observed that package leaflets and sum-
maries of product characteristics for centrally authorised medicinal products are less 
comprehensive than those for products with purely national authorisations from EU 
member states. The European Commission has just launched an initiative for further 
improvement (Mezher 2017).

A final question: Do liability strategies have an inappropriate influence on the 
design of the package leaflets?

It is difficult to answer this because the process has many factors shaped by the 
marketing authorisation practice of over 100 regulatory authorities throughout the 
world and driven by different legal interpretations. Within the EU, a welcome har-
monisation is to be observed on the basis of quite different cultures. The question 
that arises frequently in the context of the discussion on harmonising the package 
leaflets of originators and generic companies is the following: “Should we not con-
tinue to mention the wealth of adverse reactions for liability reasons?” The princi-
ples developed in this chapter can claim validity here according to which only the 
information on risks is of importance for which there is a reasonable suspicion of 
causality. Below this threshold, information is not legally required. If, therefore, 
package leaflets are to be updated, or “cleaned up”, and superfluous information 
removed, this principle is suitable for the process. Transparency geared to patient 
protection must be ensured according to these criteria whilst avoiding a superfluous 
and often incomprehensible flood of information.

Conclusions
• Understanding the legal obligations of pharmaceutical companies and reg-

ulatory authorities in relation to medicines information and advertisement 
in any given jurisdiction is vital for appropriately preparing of medicinal 
product-related communication, and likewise for its evaluation.

• New, unexpected and in particular serious adverse reactions deserve spe-
cial attention in the pharmacovigilance of the responsible companies, not 
only for risk assessment but also for communication purposes.

• As the case of the thalidomide has taught, the precautionary principle calls 
for rapid information if major potential harm needs to be mitigated where 
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Abstract

Since the 1980s, as a result of the AIDS epidemic, we have witnessed the rise of 
patient movements that have successfully advocated for the development of new 
medicines, changes in pharmaceutical legislation and policies and increasing 
participation in governmental decision-making. Based on the concept of patient- 
centred healthcare, this chapter discusses that patients can and should be proac-
tive in highlighting their information needs and interests, and come together in 
patient organisations that may initiate, contribute to or even conduct medicinal 
product risk communication research. This chapter shares the real life experi-
ences of patient representatives and makes proposals for the future with a global 
outlook.
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16.1  Patients at the Centre of Communication  
About Medicines

Making information available and in a timely manner so that patients and their fami-
lies can make informed decisions is a principle of patient-centred healthcare. 
Patient-centred care has been defined as care where the individual’s health needs 
and desired outcomes are the driving force behind all healthcare decisions and qual-
ity measurements. Patients are therefore seen as partners with their healthcare pro-
fessionals, and treated not only from a clinical perspective, but also from emotional, 
mental, spiritual, social and financial perspectives (New England Journal of 
Medicine Catalyst 2017).

Patients—unlike scientific assessors of medicines, who separate the assessments 
of benefits and risks and weigh these in what is called a risk-benefit balance for 
deciding if the risks are acceptable—always weigh benefits and risks of treatment 
options together, based on the information they obtain. They perceive risks as higher 
or lower in light of the expected benefit. In addition, the more severe the disease, the 
more quickly—without too much reflection—patients accept higher risks as long as 
benefits are likely. On the other hand, once the disease is effectively controlled by 
the medication, the constraints and burdens arising from long-term medication pre-
scriptions—such as organising one’s daily life around fixed times of intake—and 
side effects the medicine may or may not have become more prominent in the 
patient’s risk perception. A side effect, or adverse reaction in technical terminology, 
which was initially acceptable and tolerable, becomes unbearable when health of 
the patient returns to normal.

How patients perceive and accept risks in the context of the expected benefits has 
fundamental implications for their information and communications needs and 
expectations.

16.1.1  Adverse Reactions to HAART: A Key Experience

The typical ways of patients’ risk perception became apparent through the discus-
sion around adverse effects and long-term adherence to treatments against human 
immunodeficiency virus (HIV) and its manifestation, acquired immune deficiency 
syndrome (AIDS) (Boyle 2000). In retrospect, this constitutes a key experience for 
patients as well as specialists in safety surveillance and risk management of medi-
cines or pharmacovigilance.

Effective medication against HIV/AIDS became available in 1996, as highly 
active antiretroviral treatment or in short HAART, consisting of a personalised com-
bination of several active substances against the virus. This was one of the most 
important breakthroughs in pharmaceutical history, which changed within only a 
little more than a decade a deadly disease into a—as we know it now—manageable 
condition with the possibility of a normal life expectancy. However, not long after 
the regulatory marketing authorisation of these medicines for use in healthcare, 
many patients using HAART long-term experienced changes in body shape due to 
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accumulation and/or loss of fat tissue. This metabolic disorder, later called lipodys-
trophy, had not been detected during the clinical trials that tested these substances 
before marketing authorisation. This was because the onset of the disorder occurs 
only after treatment longer than the usual duration of a clinical trial. The mean time 
to onset for lipodystrophy varies from 14 (Carr et al. 1998) to 38 (Price et al. 2015) 
months, whereas the clinical trials typically lasted for 24 weeks, during which the 
decrease, in the human body, of genetic material of the virus, i.e. the HIV’s ribo-
nucleic acid (RNA) was used as a surrogate marker for proving that the medicine 
was efficacious. At this early time of marketing, the lipodystrophy side effect had 
not yet been described, not even been named, and any long-term adverse conse-
quences of HAART and their seriousness were generally unknown.

Patients experiencing or hearing about these new adverse effects that they sus-
pected were being caused by HAART interrupted on a large scale their life-saving 
treatment. Even if understandable, this was a dangerous behaviour. These patients 
did not only risk an increase in the viral load in their bodies, but also risked that 
viruses that were genetically different and had not yet been successfully destroyed 
by the treatment multiplied in their bodies, rendering a later re-start of the medicine 
possibly ineffective—a phenomenon called resistance development of the virus.

Once patients had reported the lipodystrophy side effect to authorities—which 
was facilitated by global networking and exchange through the then increasing use 
of the internet—studies were initiated under the Oversight Committee on Metabolic 
Disorders of HAART, newly established by the regulatory bodies in the European 
Union (EU) and the manufacturers of the products (Carr et al. 2003) to investigate 
the causality. The Oversight Committee also involved researchers and data sources 
from the United States (US). The research resulted in updates to the product infor-
mation with the risk of lipodystrophy, coordinated by regulators on both sides of the 
Atlantic.

Another risk of HAART identified after marketing authorisation and investi-
gated under the Oversight Committee was the increase of the cardiovascular mor-
tality for an individual after 5  years on HAART (Bozzette et  al. 2003; Data 
Collection on Adverse Events of Anti-HIV Drugs (DAD) Study Group 2003), 
which the study estimated as a twofold risk increase. Yet, regulatory bodies consid-
ered the risk-benefit balance as remaining positive in favour of treating HIV 
patients. One must remember that studies from Australia, Europe and the United 
States of individuals diagnosed with AIDS before 1986 showed a median survival 
time past the initial diagnosis of 10–13 months (Bacchetti et al. 1988; Batalla et al. 
1989; Stehr-Green et al. 1989; Whyte et al. 1989). A twofold increased risk of seri-
ous cardiovascular adverse effects also emerged a short time later for a different 
product, the anti-inflammatory medicine rofecoxib (Vioxx®), which resulted in a 
negative risk-benefit assessment and withdrawal of this product from the market 
(see Chap. 3). That means that a patient on HAART and rofecoxib would have been 
told that both products double the risk for a cardiovascular incident, but one, the 
HAART, should be continued, and the other one, rofecoxib, should be stopped. For 
a message of this kind to be understood correctly and adhered to by the patient, it 
is necessary to communicate and explain the criteria for considering a risk-benefit 
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balance positive or negative and what are the consequences of stopping a 
treatment.

16.1.2  Research Questions of Relevance to Patient-Centred 
Communication

The experience with HAART shows that the generation, assessment and communi-
cation of evidence about the benefits and risks of medicines, including the scientific 
uncertainty due to missing data from long-term use or in specific concurrent medi-
cal conditions, are interlinked and make medicinal product risk communication for 
patients and the general public highly complex and challenging. To understand the 
underling factors and possible solutions to the challenges, the following research 
questions are of particular relevance:

• From where do patients get information about risks?
• What can they do when they consider the information as not sufficient?
• What risks really matter—the risk of getting an adverse reaction in the first place 

or the consequences of it—and how can one know how bad, i.e. serious and irre-
versible, the consequences can be?

• How should the information on the risks be appropriately balanced against the 
information on the benefits, particularly when the risks are not clearly identified 
and quantified?

• How can complex pharmacoepidemiological concepts and measurements be 
translated into concise information that patients can easily use?

• How can the information be tailored to different patient audiences?

This chapter discusses that patients can and should be a part of researching the 
answers to these questions; and that they are a part of the solution for improving 
medicinal product risk communication. This highlights which aspects are impor-
tant to consider when designing research about how patients receive, perceive and 
use information. It further stresses that patients are not passive but active audi-
ences and suggests that they should not only be subject to research observations 
but, in the fundamental sense of the term, possibly be researchers themselves, 
proactively providing their information needs and interests. This is in line with the 
concept of participatory action research (see Chap. 1) and could essentially sup-
port planning communication and evaluating its effectiveness. As individuals, 
patients should not only be observant, give feedback and participate in research 
projects, but may also come together in patient organisations and initiate, contrib-
ute to or even conduct relevant research, and provide input to research priorities 
and policies.

For this purpose, this chapter shares the real life experience of the author in his 
leading roles in patient groups for advocacy, pharmacovigilance and communica-
tion. Examples given stem from mainly from Europe, but it is acknowledged that 
many countries in the world have successful patient organisations.
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16.1.3  Communication for Advocacy: How Patients Started 
to Fight for New Medicines

The active role of organised patients in the development of medicines and commu-
nication of their benefits and risks started in the US in 1980/81 with the AIDS epi-
demic. Patients and their peers immediately started to question researchers if any 
progress was on its way in identifying the cause of the syndrome and treating its 
consequences. Being called or stigmatised as an “AIDS victim” was clearly rejected 
by those affected; instead, many patients decided to have an active role.

16.1.3.1  The Denver Principles
In 1983, a group of fifteen people1 living with HIV or AIDS gathered in the US city 
Denver for the Second National AIDS Forum at the National Lesbian and Gay 
Health Conference to agree on guiding principles for future action. They defined the 
philosophy of their engagement as: “We condemn attempts to label us as victims, a 
term which implies defeat, and we are only occasionally patients, a term which 
implies passivity, helplessness and dependence upon the care of others”. Eleven 
principles followed this preamble, the so-called Denver Principles of HIV Advocacy 
(People with AIDS Advisory Committee 1983). While most of these were specific 
to the fight against HIV/AIDS, two can be generalised and are applicable to patients 
with any medical condition:

• To be involved at every level of decision-making for all decisions that affect 
patients’ lives;

• To be included in all forums with equal credibility as other participants for shar-
ing own experiences and knowledge.

These two principles can be considered as fundamental to patient-centred health-
care as well as the role of patients in advocacy and participation in governmental 
decision-making. Therefore, the term “patient” is adopted in this chapter for per-
sons living with a medical condition, however, not with a passive connotation, but 
in the sense of patients actively engaging in their health, as far the condition and 
situation allows them of course. In this book it is overall acknowledged that any-
body is or can become a patient (see Chap. 1). The Denver activists could probably 
not have known that their engagement would establish advocacy for new medicines 
driven by patients, which is now common in many disease areas.

1 From San Francisco: Bobbi Campbell (1952–1984), Bobby Reynolds (–1987), Dan Turner 
(1948–1990), Michael Helquist representing his partner Mark Feldman, who had planned to attend 
but died shortly before the conference; from New York City: Michael Callen (1955–1993), Bob 
Cecchi (1942–1991), Phil Lanzaratta (–1986), Richard Berkowitz, Bill Burke, Artie Felson, Tom 
Nasrallah, Matthew Sarner; from Los Angeles: Gar Traynor; Elbert from Kansas City by way of 
Houston; and one individual from Denver whose name has been forgotten.
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16.1.3.2  Health Advocacy
Advocacy in health is an activity for overcoming major barriers to public and 
occupational health improvements that are due to the current situation and soci-
etal conditions, which cannot be addressed at individual level. The modern use 
of the term “advocacy” for this purpose gained momentum from the Ottawa 
Charter on Health Promotion of 1986, which defines health promotion as aiming 
to make conditions favourable for health through advocacy, whereby these fac-
tors may be political, economic, social, cultural, environmental, behavioural or 
biological. As such advocacy shapes the societal and political climate (World 
Health Organization (WHO) Advocacy 2019). Advocacy is a strategic series of 
action designed to influence those who hold governmental, political, economic 
or private power, in order to effect change in favour of those of less power or else 
more vulnerable (Ayer and Bunn 2004). Strategies and communication for advo-
cacy use emerging opportunities or create own events, and often apply imagina-
tive, dramatic and newsworthy tactics (World Health Organization (WHO) 
Advocacy 2019). As this chapter shows, advocacy makes increasingly use of 
systematically collected data, e.g. from scientific publications, own surveys or 
social media forums.

16.1.3.3  The Impact of HIV Patient Advocacy on Regulation 
of Medicines

The Denver Principles inspired actions of many AIDS groups throughout the US, 
while in Europe the first groups were more oriented towards direct support to 
patients through the organisation of home care services as well as information and 
prevention campaigns.

The identification of the virus by Prof. Françoise Barré-Sinoussi and her team in 
France in 1985 attracted much public attention and hopes emerged that maybe the 
first effective treatment would be discovered too in the country where the virus was 
identified first. In July 1985, Rock Hudson, a famous US actor who had announced 
by way of a press statement in the previous month to be in France for treatment 
against AIDS (History.com 2009), said in public that he would “fly Concorde” to 
have access to a compound from a French pharmaceutical company, called HPA-23, 
as in his words “Only the country where HIV was discovered could find the magic 
cure”. Within hours, transcontinental flights to France were fully booked by more 
than 100 US citizens wanting to enrol in clinical trials for HPA-23. This compound, 
antimonium tungstate by its chemical name, later proved to not be effective against 
AIDS (Van 1985; Wikipedia 2019).

In March 1987, concerned individuals in the US united to form the AIDS 
Coalition to Unleash Power (ACT UP) in New York, San Francisco and other 
large US cities. ACT UP and other HIV activist organisations accused the US 
Food and Drug Administration (US FDA) of unnecessarily delaying the approval 
of medications to fight HIV and subsequent opportunistic infections. Their cam-
paigns communicated through posters (e.g. New York Public Library, Manuscripts 
and Archives Division, New  York Public Library Digital Collections 1969–
1997)—one example is shown in Figure 16.1—and ACT UP’s first demonstration 
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Fig. 16.1 Example of poster for patient advocacy communication (New York Public Library, 
Manuscripts and Archives Division, New York Public Library Digital Collections 1969–1997)
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took place on New York’s Wall Street 3 weeks after its foundation on 24 March, 
to protest against the greed for profit of pharmaceutical companies. Seventeen 
people were arrested. Shortly after the demonstration, the US FDA announced 
that it would shorten its approval process by 2 years. ACT UP continued staging 
large protests, such as a confrontational action at the US FDA campus on 11 
October 1988, which resulted in nearly 180 arrests. The US FDA responded with 
further improvements of the situation for life-threatening diseases, such as AIDS 
and cancer, and on 20 March 1987, the US FDA approved zidovudine (AZT) as 
the first antiretroviral treatment against HIV via its new accelerated approval sys-
tem (US Food and Drug Administration (US FDA) 2018). Marketing authorisa-
tions in Europe were issued shortly after, for example, in Germany in April 
(Würdemann 1987).

In July 1989, a sister organisation to US ACT UP, ACT UP Paris, was born in 
France. Although other groups had existed in France since the beginning of the 
epidemic, some individuals decided to unite for conducting new actions based on 
civil disobedience, because the AIDS mortality continued to ravage the at-risk pop-
ulations. Parallel groups in the United Kingdom, i.e. the Terrence Higgins Trust, 
and in Germany, i.e. the Deutsche AIDS-Hilfe, shared the same analysis: despite 
the mobilisation of forces and large investments, effective treatments were not yet 
there. Zidovudine, unfortunately, did not work well, not in all patients and not for 
long, and if it did work, only for some months. In line with the Denver Principles, 
patient advocates therefore created community advisory boards to discuss with 
decision-makers in pharmaceutical industry and public sponsors important research 
aspects, such as the development plan for a new active substance, clinical trial pro-
tocols in terms of design and inclusion criteria, compassionate use of new active 
substances and fair pricing. In France, TRT5, a coalition of leading AIDS organisa-
tions, signed an agreement in 1992 with the Agence Nationale de Recherches sur le 
Sida (ANRS; now France Recherche Nord & Sud Sida-HIV hépatites), the national 
AIDS research institute, to review all clinical trials funded by the ANRS.  At 
European level, the European Aids Treatment Group (EATG) set up the European 
Community Advisory Board (E-CAB) in 1997. An important achievement of 
European advocacy took place in April 1996, when a first patient delegation met 
with the Committee for Proprietary Medicinal Products (CPMP), the scientific 
committee of the European Medicines Evaluation Agency (EMEA; now the 
European Medicines Agency (EMA)). The objective of the meeting was to propose 
a change in the guidelines for the evaluation of anti-HIV products. Patients pro-
posed to use surrogate markers such as HIV-RNA and CD4 T cells instead of pro-
gression to AIDS or mortality. The EMEA followed the advice, organised a 
scientific workshop in September 1997 and changed its guidelines. As a conse-
quence, the average duration of clinical trials was reduced from around 3, 4 years 
with using clinical endpoints to 24 weeks with using the newly agreed surrogate 
markers.
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16.1.4  Communication for Participation: How Patient 
Organisations Impact on Governmental  
Decision-Making Today

Today many patient organisations exist around the globe; they vary by status, but 
usually are not-for-profit. They are more numerous in countries with a long tradition 
of associations, meaning individuals coming together with the same mission, col-
lecting resources to conduct actions to achieve their goals and with the understand-
ing that members of the board of directors or other governing bodies are not paid. 
Some patient organisations are local, some are national, usually set up by patients 
with the same disease or a group of diseases. Patients, but sometimes also parents, 
carers or people at risk of developing a disease, can become member. Federations of 
all organisations advocating for a same disease may span across countries, e.g. in 
Europe, or internationally: their members are patient organisations rather than indi-
viduals. Funding varies a lot between organisations, depending on the level of pub-
lic awareness, the ability of fundraisers to initiate effective methods to collect 
donations, the existence of funding instruments from public authorities, and on 
pharmaceutical companies investing in a particular disease. When receiving funds 
from sources other than their members, organisations adopt policies to preserve 
their independence vis-à-vis their funders. Some organisations in the EU have 
developed a code of practices between patient organisations and the healthcare 
industry, which enables these organisations to collaborate with the EMA without 
undue influences of industry on the EMA (European Organisation for Rare Diseases 
(EURORDIS) 2019). This responds to views that patients’ organisations could be 
ground troops acting for the pharmaceutical industry (Herxheimer 2003).

In analysing objectives and methods of health advocacy in Europe, political sci-
ence researchers like Janine Barbot (1998) stated that advocates’ competence was 
not related to quasi-academic acquisition of biomedical knowledge (as opposed to 
Steven Epstein 1995), but rather by empirical discussion over clinical trial proto-
cols. But questions on the relation between advocates and those they should repre-
sent remain. Is there a patient elite? The first generation of advocates acquired 
experience as well as medical and other relevant knowledge, but knowledge transfer 
to new generations may be problematic. Also, the more scientific the topics become, 
the more specialised patient representatives need to be. Is there a gap between 
“expert patients” and the “ordinary” patient group members and further the majority 
of patients, who are not organised in such groups? Do “expert patients” still under-
stand and represent the “ordinary” patient?’ Do patient group members obtain more 
frequently access to clinical trials or compassionate use programmes than non- 
organised patients? In reality though, apart from a few exceptions, the idea of 
patients becoming experts to the same extent as scientific experts, as described by 
Steven Epstein, is exaggerated. Even the objective to engage into an “equal-to- 
equal” dialogue with scientists might be questionable or even rejected.
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16.2  Expectations and Needs for Communication  
About Risks with Medicines from the Perspective 
of Patients and the Public

In order to conduct research on medicinal product risk communication from the 
perspective of patients, understanding their needs and expectations is fundamental, 
no matter from which scientific discipline one comes and which research methods 
ones applies (see Chaps. 1–15).

In the EU, representatives of patient and citizen organisations involved at the 
level of the EMA have issued the following recommendations to improve the com-
munication on the assessments of the risk-benefit balance of medicines:

• Benefits and risks should always be communicated together and the benefits of 
the medicine should be made more prominent and well explained in the package 
leaflet in order to provide a good balance between information on risks versus 
benefits.

• The description of benefits and risks should be provided both in qualitative and 
quantitative terms.

• Important aspects of adverse reactions to inform patients about are the time to onset 
(i.e. how long it may take for the reaction to occur after using the medicine for the 
first time and after which time of use an occurrence of an adverse reaction is unlikely), 
duration (i.e. how long the reaction may last) and reversibility (i.e. whether it will 
resolve completely) as well as impact of an adverse reaction on the patient.

• The information should be provided clearly to help choose the most appropriate 
treatment.

• Factors which may influence a benefit or a risk in an individual should be clearly 
described (EMEA/CPMP Working Group with Patients’ Organisations 2004; 
European Medicines Agency (EMA) 2009).

These recommendations have become part of the strategy for the EU regulatory 
network across EU member states, emphasising explicitly: “Information on medici-
nal products can be further improved to encourage better use of medicines by taking 
better into account the expectations and needs of both patients and healthcare pro-
fessionals” (European Medicines Agency (EMA) 2015). Although the recommen-
dations represent a consensus of patient and citizen organisations for the EU, 
international organisations, namely the International Alliance of Patient 
Organisations (IAPO) and Health Action International (HAI) are part of the organ-
isations involved by the EMA, and the principles may therefore be considered uni-
versal and specifiable to other world regions.

These recommendations of patients towards communication about medicines 
risks have to be taken into account when defining criteria for planning and evaluat-
ing communication interventions. In addition, some major aspects impacting on 
patients’ needs and expectations for medicinal risk communication have to be con-
sidered, as discussed next, namely health literacy, numeracy and benefit 
perception.
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16.2.1  Diverse Health Literacy

Health literacy has been defined as the cognitive and social skills which determine 
the motivation and ability of individuals to gain access to, understand and use infor-
mation in ways which promote and maintain good health (Nutbeam 1998) or, more 
focussed on decision-making, the degree to which individuals have the capacity to 
obtain, process and understand basic health information and services needed to 
make appropriate health decisions (Selden et al. 2000). As such health literacy has 
been described as being critical for managing personal health and at the core of 
everything done in healthcare and public health (Nutbeam 2008; Rubinelli et  al. 
2009), with the central question of “what does it take to have the capacity to process 
and understand health information in order to make appropriate health decisions?” 
(National Academies of Sciences Engineering, and Medicine 2015).

Health literacy varies across different generations of citizens, their different edu-
cation and socio-economic levels. In a survey in eight European countries (random 
sample of approximately 1000 citizens of 15 years and older in each country), about 
12% of these populations had overall insufficient health literacy and 35% had prob-
lematic health literacy, i.e. allowing them to follow instructions but not to come to 
judgements of their own (HLS-EU Consortium 2012). Thus, it can be estimated that 
nearly every second citizen in the EU faces life- and health-related decisions with 
limited health literacy. The situation is even more severe in low- and middle-income 
countries, but with effort and help of communication and anthropological experts 
one can strive for informing even illiterate people for understanding and consent.

Any research for planning or evaluating communication interventions about 
medicines that intends to truly care for patients needs audience segmentation or 
stratification by health literacy and support communication that helps people mak-
ing appropriate medication choices regardless of their general health literacy level.

16.2.2  Numeracy and Risk Perception

Among a number of skills, health literacy includes numeracy, i.e. the ability of an 
individual to reason with numbers and other mathematical concepts and to apply 
these in a range of contexts and to solve a variety of problems (National Numeracy 
(NN) 2014–2017). An even more specific skill of numeracy needed to understand 
risks is statistical literacy, often lacking not only in the general population but also 
in healthcare professionals. While proposals for clear presentations of data on fre-
quencies and probabilities in healthcare have been made (Gigerenzer et al. 2008), 
patient advocates use different instruments when discussing a risk-benefit balance 
with their peers. Some examples are given here.

16.2.2.1  Hazard Cards
To present the quantitative dimension of risks, a card game has been developed at the 
School of Education, Aarhus University in Denmark called “Hazard Cards” (Hazard 
Cards 2019), which can help differentiating types of risks with a range of 
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consequences—risks more or less caused by a variety of human activities and more or 
less avoidable. The cards link risk data with risk perception. To achieve this, the cards 
depict events that all had high publicity, but different features influencing the percep-
tion of the risk, i.e. different so-called cognitive factors. Cognitive factors include, 
among others, causal relationship with human interference, dreadfulness of outcome, 
avoidability of the risk and relatedness with reproduction (Bennett 1999). For example, 
cards provide data for a comparison of the Titanic sinking, the Chernobyl catastrophe, 
the thalidomide disaster (see Chap. 1) and the risks of the hip surgery cement Boneloc®.

16.2.2.2  Risk Scales
Another useful tool to help understanding the magnitude of a risk is a visual risk 
scale in the context of other life risks. Patients often express difficulties with verbal 
and numerical risk quantification, such as the frequencies of adverse reactions of 
medicines as provided in EU package leaflets. There, adverse reaction frequencies 
are provided in terms of categories, distinguishing between “very common (may 
affect more than 1  in 10 people)”, “common (may affect up to 1  in 10 people)”, 
“uncommon (may affect up to 1 in 100 people)”, “rare (may affect up to 1 in 1,000 
people)” or very rare (may affect less than 1 in 10,000 people) (European Commission 
(EC) 2009). Some patients find this grouping based on a multiplying factor of 10 (i.e. 
“ten times the risk”) confusing and inappropriate in terms of the ranges covered, i.e. 
they may find it inappropriate that, e.g. for the category “common” a 1% risk and a 
9% risk are grouped together. The covered ranges become apparent when presenting 
the frequency groups in natural numbers with a constant denominator of 10,000 (see 
Table 16.1). A risk scale as a visual tool (e.g. (e.g. National Safety Council (NSC) 
2017)) supports understanding of these ranges more easily, as shown by Figure 16.2.

16.2.3  Contextualising Risk with Benefit Information

The expectation of patients that risk information should be communicated in rela-
tion to information about the expected benefit poses a number of issues of appropri-
ate contextualisation. From a patient’s perspective, the most important question is 
about the personal likelihood, extent and relevance of the expected benefit, rather 
than the likelihood and characteristics of the expected benefit as an average over a 
population. It is this personal benefit that the patient will factor into the personal 
instantaneous benefit-risk weighing. The benefit-risk perceptions and the individual 

Table 16.1 Frequency categories for adverse reactions in EU package leaflets (European 
Commission (EC) 2009) and their numerical descriptions of the range

Verbal description 
in PI

Numerical description of the lower 
and upper values in PI

Numerical description of the range 
with a constant denominator

Very common ≥1/10 1000–10,000 out of 10,000

Common ≥1/100 and <1/10 100–999 out of 10,000

Uncommon ≥1/1,000 and <1/100 10–99 out of 10,000

Rare ≥1/10,000 and <1/1,000 1–9 out of 10,000

Very rare <1/10,000 <1 out of 10,000
Very common ≥1/10 1000–10,000 out of 10,000
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decision for a treatment option will depend on the kind of disease. Some diseases 
affect one main body function and the number of different symptoms is rather lim-
ited, while other diseases have heterogeneous clinical manifestations differing from 
one individual to the next. In the latter case, it is more difficult to select criteria for 
the expected benefit, in therapeutic decision-making as much as in communication 
about the therapeutic options.

For example, Friedreich Ataxia (FA) is a neurodegenerative disorder generally 
characterised by progressive gait and limb ataxia, dysarthria, dysphagia, oculomo-
tor dysfunction, loss of deep tendon reflexes, pyramidal tract signs, scoliosis, and in 
some patients by cardiomyopathy, diabetes mellitus, visual loss and defective hear-
ing. Treatment of FA is a currently unmet medical need. Attempts have been made 
to develop a medicine, evaluating the benefit by measuring the change in plasma 
8-hydroxy-2’-deoxyguanosine (8OH2’dG). From a patient perspective, however, 
some clinical outcome assessments could have been used instead, such as in the 
areas of speech, hand function, bladder control, fatigue and pain, to mention but a 
few. This example reflects that the needs for evidence and information regarding 
benefit that is relevant to patients in real life is far more complex than may be seen 
by those developing and prescribing new medicines.

Chronic lower
respiratory disease
1 in 28

Intentional
self-harm
1 in 95

Unintentional poisoning by and
exposure to noxious substances
1 in 96

Motor-vehicle incidents
1 in 114

Falls 1 in 127

Assault by firearm
1 in 370

Car occupant 1 in 645

Pedestrian 1 in 647

Motorcycle rider 1 in 985

Accidental drowing and submersion 1 in 1,188

Exposure to fire, flames, smoke 1 in 1,498

Choking from inhalation and ingestion of food 1 in 3,461

Pedalcyclist 1 in 4,486

Firearms discharge (unintentional) 1 in 6,905

Air and space transport incidents 1 in 9,821

Exposure to electric current, radiation,
temperature, and pressure 1 in 15,212

Contact with sharp objects
1 in 38,174

Contact with
heat and hot
substances
1 in 56,992

Contact with
hornets, wasps,
and bees 
1 in 63,225

Cataclysmic
storm
1 in 66,335

Bitten or struck
by dog
1 in 112,400

Legal
execution
1 in 119,012

Lightning
1 in 161,856

Heart disease
and cancer
1 in 7

Exposure to excessive natural heat 1 in 16,584

Source: National Safety Council estimates based on from National Center for Health Statistics–Mortality Data for 2014 as compiled from data provided by the 57 vital statistics
jurisdictions through the Vital Statistics Cooperative Program. Population and life expectancy data are frome the U.S. Consus Bureau. For mortality figures, estimated one-year and
lifetime odds, and external cause classification codes based on the 10th Revision of "The International Classification of Diseases" (ICD) for the causes illustrated, see table on
pages 41–42.
aLatest official figures.

Fig. 16.2 An example for a risk scale (National Safety Council (NSC) 2017)
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16.3  New Approaches to Medicinal Product Risk 
Communication Research with Contributions 
from Patients

The understanding of factors impacting on expectations and needs of patients dis-
cussed in Sect. 16.2 is important for researching medicinal product risk communi-
cation. This section presents experiences and proposals patient organisations 
currently have in this evolving research area. Since the beginning of this millen-
nium, pharmacovigilance as a science has been opening itself to patient participa-
tion, in particular through so-called direct patient reporting of suspected adverse 
reactions (Rolfes 2018). This term describes the option for patients to report their 
suspicions on side effects they may experience directly to the authorities, without 
having to see and request a healthcare professional to report it. This means a signifi-
cant empowerment to patients, as like that they can be sure the suspicion has been 
reported and will be assessed by the authorities. Patients can add medical documen-
tation to the report and make themselves available for follow-up questions.

Regulatory authorities also seek increasingly input from patient organisations 
regarding disease experiences, therapeutic preferences, use of medicines and infor-
mation materials intended for patients and the general public, as well as on policy 
matters. Patient organisations could also be a potential source for obtaining more 
information on the benefits and risks of medicines in their real world use and on risk 
minimisation measures that work in practice. Soliciting information from patients 
via patient organisations and involving patient organisations in prospective studies 
could also be an option.

16.3.1  Methods for Collecting Information for Patient-Centred 
Healthcare

Methods through which data for patient-centred healthcare, such as directly patient- 
reported outcomes (PROs), quality of life (QoL) parameters and information needs and 
communication preferences, may be collected from patients include the following:

• randomised trials;
• longitudinal real world studies, which could also be based on patient registries, 

patient-managed health records and patient diaries in electronic or other formats;
• surveys, which could be based on registration in community or hospital pharma-

cies, in particular of new users of a medicine;
• focus groups.

Patient organisations can advocate for, participate in or conduct own studies 
applying these methods, for example, through questionnaires for new or renewing 
members, meetings at general assemblies or social media platforms.
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Methodological advice for applying the methods above can be found in the chap-
ter on the social sciences (see Chap. 8) and the chapter on pharmacoepidemiology 
(see Chap. 14).

16.3.2  Relevance of Factors Impacting on Patient Needs 
and Expectations for Researching Communication

While the relevance of health literacy (see Sect. 16.2.1) and numeracy (see Sect. 
16.2.2) as a topic of medicinal product risk communication research is fairly obvi-
ous, there is more to consider in this respect when designing such research in gen-
eral. It needs to be recognised that the communication of risk quantification in 
relation to medicines is challenging due to the limitations and complexity of the 
data on adverse reactions and their interpretation, as well as to variable risk percep-
tions. As adverse reactions are rare events, often with some uncertainty whether 
they were truly caused by the medicine, any quantification is an estimate rather than 
a true figure. Understanding the meaning of these estimates is already a challenge 
for specialists in medicines safety, and together with shortcomings in numeracy in 
the general population, research on the perception, understanding and preferences 
of different risk communication formats must face that different patients might have 
limited and diverse understanding of, e.g. survey questions. This should be solved 
through careful design and testing of the questions, scales and risk comparisons 
used in the research, and data should be analysed with regard to intrapersonal and 
intra-audience segment consistency or variability, to interpret the robustness of the 
research.

Further it needs to be considered for medicinal product risk communication 
research that benefit perceptions impact on the perception of risks (see Sect. 16.2.3). 
For example, Alström syndrome (AS) is a multisystem disorder characterised by 
cone-rod retinal dystrophy in the eye, hearing loss, obesity, insulin resistance and 
hyperinsulinaemia, type 2 diabetes mellitus, dilated cardiomyopathy and progres-
sive hepatic and renal dysfunction (Orphanet 2014). When determining the value of 
a new medicine to treat this condition for the patients, mixed methods research can 
help identify the most patient-relevant outcomes from either or both the patient and 
the healthcare professional perspectives. When there are many different outcomes, 
each patient in the study could be asked to select the three symptoms that matter the 
most to him/her prior to starting the study treatment and these should be monitored 
as part of the study. These study findings could then be used not only for the evalu-
ation of the medicine and benefit communication in a way that is meaningful to the 
patient, but also for researching risk perceptions and meaningful contextualisation 
of risks that need to be communicated.

Methodological advice for studying health literacy and perceptions can be found 
in the chapter on the cognitive and behavioural sciences (see Chap. 7) and for mixed 
methods in the chapter on the social sciences (see Chap. 8).
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16.3.3  Direct-to-Patient Pharmacovigilance Studies

“Direct-to-patient pharmacovigilance studies” is a not yet commonly used term but 
is coined here in verbal analogy to another long-established term in the pharmaceu-
tical field, i.e. “direct-to-consumer advertisement” (Ventola 2011). As a method, 
direct-to- patient pharmacovigilance studies are inspired by longitudinal safety 
monitoring applying web-based systems (Härmark et al. 2011) and are expected to 
generate insightful information on how first-time users of a new medicine rate their 
experiences in terms of benefits and risks. This kind of information could also com-
plete the currently frequency- focussed information on adverse reactions with quali-
tative characteristics of adverse reactions like time to onset, duration, reversibility 
and impact on the patient. Patients consider such information relevant for deciding 
whether to consent and adhering to their medication.

In order to generate an evidence-base that allows for such information to be 
included in package leaflets, a large and representative data set needs to be collected. 
Under the term of direct-to-patient pharmacovigilance it is proposed to collect these 
data directly from patients, who could be asked, in the pharmacy when they obtain 
their medicine or through membership in a patient organisation, to register in a web-
based system and respond to questionnaires which they would receive by e-mail, 
text or app messages at regular intervals. The data would be analysed, for example, 
after 1 year of data collection, to identify new suspected adverse reactions or char-
acteristics of known reactions as functions of patient characteristics, dosing and 
other aspects of medication use. Of course, the data would have to be assessed for 
causal relationship between the medicine use and the adverse event, for the derived 
information to be valid. Therefore, direct-to-patient pharmacovigilance studies 
require a close cooperation between the patients’ healthcare professionals, academ-
ics with the expertise of data analysis and patient organisations. However, as a pro-
posal currently under discussion by such organisations, this shows the willingness 
and eagerness of patients to not only passively demand information they consider 
relevant but also to actively contribute to generating the necessary data. This also 
illustrates once more that data collection and communication of data, and meaning-
ful safe use advice require integration of pharmacovigilance processes (see Chap. 1).

16.3.3.1  The DIPEx Project in the United Kingdom
As an example, the aim of an initiative at the University of Oxford since 2001, the 
Personal Experiences of Health and Illness (DIPEx) project, is to conduct and rigor-
ously analyse narrative interviews of people with particular medical conditions, 
chosen to represent the widest practicable range of experiences. For each condition 
focused on so far, 40–50 interviews were collected, and the analyses were sum-
marised and made available to patients and healthcare professionals together with 
extracts from the interviews in written, audio and video format. These summaries 
can be used to support decision-making in healthcare and enable patients to identify 
and manage adverse reactions (Herxheimer and Ziebland 2003; Ziebland and 
Herxheimer 2008).
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16.3.4  Studies in Collaboration with Patient Organisations

As said, patient organisations can play a crucial role in facilitating studies collecting 
data directly from patients or evaluating methods for direct-from-patients data col-
lection and their analysis.

16.3.4.1  The Patient Organisation Collaboration Project  
by ANSM in France

An example of such a collaborative programme is the annual call for projects target-
ing patients’ organisations started by the French regulatory authority Agence 
Nationale de Sécurité des Médicaments (ANSM) in 2012. Since then 34 projects 
have been completed or are in progress, of which twelve are related to pharmaco-
vigilance or communication tools, operating on feasible budgets (Agence Nationale 
de Sécurité des Médicaments (ANSM) 2017) (see Table 16.2).

16.3.5  Social Media-Based Studies

Since the creation of internet, patients formed online communities to exchange on 
their experiences with the diseases and treatments. For example, since 1994 the 
print and online POZ offers daily news for people affected by HIV, in particular on 
treatments, profiles of personal experiences, investigative features, blogs and an 
extensive online social network from 150,000 members with constant, day and 
night, community moderation (POZ 1994). Another internet community called Crix 
Belly was a major source of reports from patients gaining ten to twenty kilogramme 
of body weight together with body shape changes such as buffalo neck, fat loss, 
increased belly while being on HAART.  The community derived its name from 
Crixivan®, the trade name for indinavir, one of the active substances used in 
HAART. Patient groups contacted the US FDA and the EMA, and it turned out that 
they—patients themselves rather than healthcare professionals or scientists—were 
the first who had detected lipodystrophy with these medicines (see Sect. 16.1). This 
case illustrates the important role of patients can play in observing and contributing 
data about medicines by means of exchanging and pooling information across 
patient populations by means of the internet and social media.

More recently, regulators, academic researchers, industry and patient organisa-
tions started to explore systematic approaches to analysing public posts on social 
media. These research projects propose different data mining and analytical 
approaches to establish and evaluate the role social media-based networks for 
detecting signals of yet unknown risks with medicines. Examples of such projects 
are WEB-RADR in the EU (with global partners and leverage) on recognising 
adverse reactions through web-based technology (WEB-RADR 2019), and in 
France the Vigi4Med on extracting adverse reaction information from web forums 
(Audeh et al. 2017) and ADR-PRISM (i.e. the Adverse Drug Reactions from Patient 
Reports in Social Media) project for providing pharmacovigilance professionals 
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with information from patient discussion forums, which may lead to new hypothe-
ses concerning adverse effects (Bousquet et al. 2017).

While the focus of these projects is more on the detection of signals of adverse 
reactions and assessing their seriousness, another focus—from a patient perspec-
tive—should equally be on gathering data on the impact of adverse reactions on 
patients’ daily life, how to prevent and manage them and on how to most effectively 
communicate what is known about these risks and practical advice. Within the 
social media, patients discuss difficulties they have when communicating with their 
physicians about risks, dose reductions they may desire, interactions with other 
medicines and the so-called recreational products, the impact of a medicine on their 

Table 16.2 Examples of studies with collaboration of patient organisations conducted upon call 
by the Agence Nationale de Sécurité des Médicaments (ANSM) in France by year (Agence 
Nationale de Sécurité des Médicaments (ANSM) 2017)

Year Number of project proposals and examples of selected projects
Funding 
amount

2012 39 project proposals received, 9 selected for total costs of 261,272 €
Patient-reporting of adverse effects related to diethyl-stilbestrol to assess 
the risk of breast cancer in women exposed in utero and risks of 
malformation, adverse effects on reproductive organs and cancer in their 
children

40,000 €

Patient-reporting of adverse effects related to fingolimod 20,000 €
2013 38 project proposals received, 8 selected, for total costs of 230,500 €

Service to support patient-reporting of adverse effects related to 
medicines used in rare diseases

15,200 €

Patient-reporting in collaboration with healthcare professionals of 
adverse effects related to coagulation factor medication, in particular 
inhibitor development in patients with haemophilia and other rare 
coagulation disorders

23,600 €

2014 23 project proposals received, 7 selected for total costs of 165,300 €
Survey of adolescent patients and patients with cystic fibrosis about the 
impact of adverse effects on adherence to inhaled medicines

30,000 €

Translation of package leaflets into sign language 40,000 €
Creation of a self-evaluation tool for adverse behavioural effects related 
to anti-Parkinson medicines

20,000 €

Information to patients for the prevention and the monitoring of adverse 
effects related to baclofen in alcohol dependency

15,300 €

2015 17 project proposals received, 6 selected for total costs of 149,110 €
Establishment of a European paediatric emergency card for children with 
adrenal insufficiency

7,700 €

Patient-reporting of adverse effects in bone marrow recipients (“All 
knowledgeable = All responsible = All vigilant?”)

19,000 €

Analysis of discussions on treatments among patients with kidney 
disease, dialysis or transplant (Renaloo forum and other social networks)

35,000 €

2016 16 project proposals received, 4 selected for total costs of 80,000 €
Reduction of the risk of misuse and early termination of medicines used 
for post-exposure HIV-prophylaxis

20,000 €
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lives and life-styles or challenges they face in obtaining their medicines due to costs, 
shortages or other reasons. The public content of these discussions could be anal-
ysed in order to understand sentiments and information needs of patients, and how 
they want to be meaningfully presented with the information. Such analyses might 
also provide the evidence for required training of healthcare professionals and actu-
ally support them in building communication capacity in terms of content and skills 
for fulfilling patient expectations and enabling patients to effectively manage the 
risks of their medication and hence adhere to treatment.

Research about medicinal product risk communication has to take into account 
the numerous challenges of risk communication on social networks, from the vola-
tility of the sources (due to, e.g. the evolution of privacy settings or fast ageing 
technologies), the futility of large volumes of irrelevant data, automatised data min-
ing and the need for human intervention to interpret the data. Furthermore, patients’ 
language, relative lack of precision, abbreviated language or slang renders the 
understanding of the exchange often difficult. Other methodological challenges lie 
in image and video analysis and soliciting information from patient organisation 
members via precise questionnaires, with a view to developing real multi-purpose 
online platforms. An example is RareConnect, the online community for the 
Behcet’s syndrome (RareConnect 2019).

Methods for conducting social media-based studies are presented in the chapter 
on social media research (see Chap. 11).

16.4  The Future Role of Patient Organisations for Connecting 
Pharmacovigilance with Healthcare for Patient Safety

Providing information to patients in healthcare that allows for patient-centred care 
and shared decisions on the most suitable therapeutic option remains the biggest 
challenge to fulfil the ultimate pharmacovigilance goal of patient safety and health 
(Bahri et al. 2015). A dedicated chapter of this book discusses research approaches 
based on dissemination and implementation science for putting pharmaceutical 
risk management into the practice of healthcare (see Chap. 13). Patient organisa-
tions have already demonstrated that they can conduct surveys among their mem-
bers that can be useful for deciding on risk minimisation measures and designing 
communication interventions. For example, surveys on the dissemination of risk 
information by healthcare professionals to patients constituted important input to 
the public hearing at the EMA on valproate in 2017 (European Medicines Agency 
(EMA) 2017). Also, the Council of International Organizations in Medical 
Sciences (CIOMS) has set up a working group for developing guidance on patient 
involvement in the development and safe use of medicines (Council for 
International Organizations of Medical Sciences (CIOMS) 2019). The following 
section discusses further proposals for how patient organisations could participate 
more in future communication research that supports connecting pharmacovigi-
lance and healthcare.
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16.4.1  Interactions Between Patient Organisations 
and Regulatory Bodies

Patient organisations can provide added value to the work of regulatory bodies. For 
example, as part of the Joint Action on Strengthening Collaboration for Operating 
Pharmacovigilance in Europe (SCOPE) a list has been compiled of initiatives 
authorities in the member states of the EU have taken to engage patients and con-
sumers in pharmacovigilance at national level (Strengthening Collaboration for 
Operating Pharmacovigilance in Europe (SCOPE) 2019). From these initiatives, 
proposals can be derived as an inspiration for other countries (see Table 16.3). At 
EU level, the EMA has set up multiple engagement mechanisms, including manage-
ment board and scientific committee membership, a working party with patient and 
consumer organisations, written consultations as well as public and dedicated meet-
ings (European Medicines Agency (EMA) 2019).

16.4.2  A Pharmacovigilance Contact Person at Patient 
Organisations

A further concrete proposal is that patient organisations appoint their own contact 
persons for pharmacovigilance, who would be trained by the regulatory body on 
how pharmacovigilance in the given jurisdiction, including the reporting system 
for adverse reactions. The person would receive all official safety alerts and direct 
healthcare professional communications (DHPCs), be kept informed about national 
and international pharmacovigilance initiatives and overall act as a liaison between 
the patient organisation and the national pharmacovigilance system for two-way 
communication and support to putting initiatives as listed above into reality. Tasks 
would include disseminating information to the members of the patient 

Table 16.3 Proposals for regulatory authorities for engaging patients and consumers in pharma-
covigilance, derived from (Strengthening Collaboration for Operating Pharmacovigilance in 
Europe (SCOPE) 2019)

Type of action

Communication campaigns, e.g. on safety issues, the importance of reporting suspected 
adverse reactions, Adverse Drug Reaction Awareness Week in November of each year
Award of the most informative adverse reaction case report of the year reported directly from a 
patient
National multi-stakeholder conference on pharmacovigilance
Invitation of patient organisations for specific pharmacovigilance projects
Calls for patients as members of the national pharmacovigilance and risk assessment/
medicines safety committees
Consultation of patients on package leaflets and educational materials
Involvement of patient organisations in the design of new tools for spontaneous reporting of 
suspected adverse reactions
Contacting patients for detailed review, assessment, follow-up and feedback of spontaneously 
reported cases of suspected adverse reactions
Verbal and e-mail updates to patient organisations on topical issues
Sharing direct healthcare professional communications (DHCPs) with patient organisations
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organisation as well as questions the authority may have regarding the experiences 
of patients with medicines and their expectations for risk minimisation measures 
and communication and providing feedback from the members to the authority, 
and also advising members on information sources and reporting of suspected 
adverse reactions. The person could also get involved in data analysis, e.g. specifi-
cally for communication by analysing frequently asked questions by members and 
the organisations’ social media interactions, and become a facilitator for risk com-
munication research, e.g. regarding the needs and effectiveness of communication. 
More specifically such research could assess the understanding of proposed key 
messages from a sample of the audience/test group or support the development of 
talking points. He/she could possibly also act as contact person vis-à-vis marketing 
authorisation holders when engaging with patients in pharmacovigilance 
activities.

16.4.3  Measuring the Impact of Communication on Patient 
Health

Patient-centred healthcare includes that the individual’s health needs and desired 
outcomes determine the evaluation of healthcare quality (New England Journal of 
Medicine Catalyst 2017). Patient organisations should therefore engage in measur-
ing the impact of medicinal product risk communication, for example, through:

• determining awareness of changes in package leaflets through surveys among 
their members or analysing the content of discussion on their online 
platforms;

• performing a reality check of the implementation of risk minimisation measures 
in healthcare in terms of delivery, knowledge adoption and changes in safe use 
behaviours; and

• studying among their members their benefit-risk perception of different medici-
nal products and therapeutic alternatives.

Working with patients and their organisations is the only approach which can 
guarantee that patients will truly be at the centre of the action, whatever that action 
is. Ideally, the decision-making is jointly owned by both researchers or regulators 
and the public, who work together to achieve a shared understanding. It can be cir-
cuitous and unpredictable, but ultimately more worthwhile.

Conclusions
• The AIDS epidemic of the 1980s triggered the rise of patient movements that 

advocate for the development of new medicines and changes in regulation, and 
more recently participate in governmental decision-making about medicines.

• Patient organisations work towards patient-centred care, which includes 
fully informed therapeutic decision-making shared with patients and mea-
suring healthcare quality with regard to the individual’s health needs and 
desired outcomes.
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 Afterword: The Dimension of Communicating 
Medicine Risks in Low- and Middle-Income 
Countries

This book Communicating about Risks and Safe Use of Medicines: Real Life and 
Applied Research offers a framework for research that seeks to understand struc-
tures, processes and outcomes of communication. Such research framework deals 
with the complexities of communication and synergies of research methods from 
multiple disciplines. The overarching principles for effective communication are 
applicable everywhere, and the book expresses the desire to support patient safety 
globally. However, most research to date has happened in Australia, Europe and 
North America. This constitutes a major gap for medicinal product risk communica-
tion research to fill, in particular for countries in Africa, Asia and South America 
with developing systems. In order to study and improve communication in these 
regions, researchers have to be aware of the specifically challenging dimension of 
medicinal product risk communication in these countries, as will be discussed in 
this afterword.

The objective of communicating risks with medicines, no matter where, is to cre-
ate understanding and stimulate action for using medicines safely and beneficially. 
More thinking and an alert mindset should be encouraged, so that signs of harm get 
noted early and worsening can be prevented. Sometimes there are therapeutic 
choices to be made based on personal preferences of accepting and tolerating risks.

The most fundamental principle for communication to be effective in reaching its 
objective is that—as risks, harms and risk tolerance are highly individual—com-
munication should be customised for relevant populations (i.e. specific patients, 
caretakers, healthcare providers and policymakers), diseases as well as the severity 
and seriousness of the potential harm. Customisation is supposed to create meaning 
for those one communicates with and needs to take into account the personal biases, 
traditions, attitudes and preferences held by these populations, be it a patient, physi-
cian, nurse, pharmacist or health worker. The healthcare provider knows more about 
the science and art of medicine, while the patient knows more about him- or herself, 
the disease experience and the needs to maintain a good quality of life given the 
personal circumstances.
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Considering this customisation, risks of medicines and their communication take 
a completely different and challenging dimension in low- and middle-income coun-
tries with their typical wide variations in socioeconomic status, literacy, communi-
cation cultures and access to healthcare providers and medicines. This has 
implications for the parties responsible for safety of medicines and risk 
communication.

The first responsibility is with the manufacturer and marketing authorisation 
holder for a given medicinal product. However, with over 99% of products being 
developed in countries with advanced economies, marketing authorisation holders 
in developing economies depend on the officially authorised product information, 
including the package leaflet, from the marketing authorisation holders in advanced 
economies. These are at best suited for health systems in countries where legal cor-
rectness, lawsuits, insurance and compensation schemes support patient welfare, 
albeit they may still miss the most meaningful information and care for patients. 
The package leaflet from advanced economies may not advise on pharmacogenetics 
and the best use of the product in patients with genetic variations prevalent else-
where or on interactions with food types taken in other countries, and also not be in 
the local language, but in English or French only. In any case, a major problem 
exists in package leaflets not being kept up to date in low- and middle-income coun-
tries, even where regulation and national pharmacovigilance programmes exist and 
the marketing authorisation holder is required to supply and disseminate informa-
tion about their product by law. Important to note is that—different from many 
countries with stringent regulatory systems and comprehensive product information 
requirements for healthcare professionals and patients—in many developing coun-
tries package leaflets are considered to inform the healthcare provider and there is 
no legal requirement for package leaflets to be provided to patients, except for a few 
like for oral hormonal contraceptives. Thus, the burden of communicating to patients 
about risks is often entirely on the healthcare provider, who depends on the package 
leaflet and may not have access to continuing professional development to keep 
knowledge and skills up to date with scientific and medical progress. Even where 
policymakers try to support healthcare providers with prescribing, dispensing and 
communication checklists, they may disregard the wide variation among patients 
and the need for customisation.

Second, governments are responsible for public health. However, in developing 
countries, when governmental agencies promote, support or initiate medicinal 
product- related risk minimisation measures or risk management programmes tai-
lored for the specific country situation by means of standard treatment guidelines, 
they often do not get reflected in the package leaflets. On the other hand, treatment 
guidelines in low- and middle-income countries may not be updated, disseminated 
or used, unlike the prominently successful guidelines from the National Institute for 
Health and Care Excellence (NICE) in the United Kingdom. For example, in India, 
health workers in rural tribal areas were found to rely on the package leaflets when 
using snake venom antiserum, since guidelines from the government had not 
reached these remote areas. In public health programmes, governmental agencies 
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make attempts to communicate about preventing risks with medicines and risk man-
agement strategies. For example, in India a manual on adverse reaction prevention 
and management for anti-tuberculosis medicines in local language was found to be 
very useful by health workers, but one made for patients, though considered useful, 
was not equally well accepted. Famous favourite personalities may increase aware-
ness and acceptance, as they agree to act as health ambassadors and advertise public 
health messages, such as a famous Indian actor has done for immunisation against 
tuberculosis with the aim of disease eradication. So far, this “celebrity approach” 
has rarely been used for medicine risk minimisation. In countries where access to 
medicines is impaired and drives policymaking, information on medicine-related 
risks often takes a back seat. Clearly, it needs to be recognised that governments in 
low- and middle-income countries have to make more efforts to strengthen the cus-
tomisation and positive impact of official medicinal product risk communication, in 
order to make access to medicines most effective and build the trust of the popula-
tion in the benefits of the so-called modern medicines. The reality of fake and sub-
standard products of modern medicines sold in street markets and also in pharmacies 
in Africa and Asia is a constant threat to trust. At present, the reliance on traditional 
medicines and the perception that these are completely safe while modern medi-
cines cause adverse effects are so overwhelmingly present that advertisement for 
modern medicines in developing countries often contains the misinforming catch 
line “No side effects”.

Third, there is the healthcare providers’ responsibility to communicate with the 
patient and carers, both in writing through prescriptions and verbally with instruc-
tions about how to take the medicine. However, with overburdened and underre-
sourced health systems in developing countries, this can rarely be achieved properly. 
In some places, newer technologies such as mobile phone messaging and videos 
shown in surgery waiting areas are used with good intentions, but these may be lost 
in the din of competing social messages, entertainments, sales promotions, news 
and other health risk messages.

In conclusion, communicating risk well is essential for the promotion of the safe, 
effective and trusted use of medicines. Much more effort is needed from all stake-
holders to research and improve the current methods of risk communication. 
Medicinal product risk communication in low- and middle-income countries has its 
particular challenges, and how to overcome these poses an important call to 
researchers. Such research would be part of global mutual learning, as some of these 
challenges, although to a lesser extent, also exist in countries with advanced econo-
mies and stringent regulatory systems. Everywhere in the world, a patient will often 
rely more on a friendly neighbour and a well-meaning but insufficiently informed 
community than a package leaflet. Therefore, approaches to communicating risks 
should not only focus on patients and healthcare providers but on the community 
and society too. In the same spirit, this book advocates for medicinal product risk 
communication research to take a communication perspective and study all com-
munication events, whether from official bodies or marketing authorisation holders 
or within healthcare or social communities, based on the social-ecological model 
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that distinguishes between the individual and social spheres that surround each per-
son. The African proverb “It takes a whole village to bring up a child” could be 
transposed to “It will take the whole informed community to understand and man-
age risks of medicines and bring up the patient to recover and society to be healthy”.

Nilima A KshirsagarDelhi, India
October 2019
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