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11.1 Sustainability, Climate Change and Health Care

The health care sector is an important contributor to the global environmental
changes [1, 2] that are affecting the earth’s essential support systems and, conse-
quently, human health [3]. Due to its large carbon dioxide (CO,) emissions, immense
water and food consumption, the use of toxic materials and the production of vast
amounts of waste, healthcare is ultimately compromising public health and damag-
ing the ability of future generations to meet their own (health) needs [2, 4]. Evidently,
the paradox of providing health care whilst simultaneously harming health must be
confronted and eliminated [4].

Influential academic reports [3, 5] highlighted climate change as one of the
major health threats of the twenty-first century. The World Health Organization
(WHO) reaffirmed this concern in a report launched at the United Nations Climate
Change Conference in Poland [6] and stated that ‘the continuing delay in address-
ing the scale of the challenge increases the risks to human lives and health’.
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Human health will be affected by direct impacts such as heat stress and flooding,
indirect impacts mediated through natural systems such as infectious diseases and
air quality (including aeroallergens such as pollen) and impacts heavily mediated
by human systems such as food security [7]. At the same time, however, the provi-
sion of health care uses vast amounts of energy in the form of heating, electricity
and energy-intensive goods and services [8, 9]. In Germany, for example, about
6000 kWh of electricity and 29,000 kWh of heat are consumed per bed per year,
more than the consumption of a single-family house [10]. The health care sector
accounts for at least 5% of the CO, emissions in the EU, and nearly 10% of CO,
emissions in the USA [8, 11, 12], with an overall 4.4% of global greenhouse gas
emissions (GHGs) being attributable to healthcare provision [9]. Hence, the future
prospect of climate change demands a significant reduction in our health systems’
carbon footprint as well as sound preparation for its potential health impacts
[13, 14].

Additionally, due to hygiene regulations and financial savings, large quantities of
single use only materials are used in health care provision, producing vast amounts
of waste, and are an increasing concern in relation to adverse environmental impacts
and environmental health risks [15—18]. For example, up to 36% of the waste gener-
ated during an operation is plastic [19] and the WHO estimates that metropolitan
general hospitals in the USA generate as much as 10.7 kg/occupied bed/day [15].
Additional emissions are produced during the production and transport of dispos-
able products [9]. Therefore, a more sustainable health care system needs to tackle
this mounting problem via proper waste management as well as source-reduction
strategies [15, 18].

Due to the health systems’ growing environmental impact and the evident
environment-health linkages, there has been an emerging interest in improving sus-
tainability. For example, the Ostrava Declaration [20] resulting from the Sixth
Ministerial Conference on Environment and Health (representing the ministers and
representatives of Member States in the European Region of the World Health
Organization responsible for health and the environment) explicitly calls for build-
ing the environmental sustainability of health systems and reducing their environ-
mental impacts. The “‘WHO Global strategy on health, environment and climate
change 2019-2023’ also acknowledges the obligations of the health sector in shap-
ing a healthy and sustainable future and calls for the health sector to lead by exam-
ple in demonstrating good practice in sustainability (by reducing the environmental
impact of health care practice) and to act as leaders and advocates for health and
sustainable development [21].

Hence, the health care sector urgently needs to become more environmentally
responsible and sustainable. Building on the Brundtland report (World Commission
on Environment and Development 1987) [22], sustainable health care can be defined
as ‘designing and delivering health care that meets today’s health and health care
needs of individuals and populations without compromising the ability of future
generations to meet their own health and health care needs; this requires the provi-
sion of health care that recognises and respects the dependence of our health on the
earth’s ecosystems, without resulting in unfair or disproportional impacts within
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society’ [23, 24]. The involvement of well-informed nurses is crucial in facilitating
the transition towards a more sustainable health care provision [25].

11.1.1 Sustainability, Climate Change and Nursing

As explained by Huffling and Schenk [4]: ‘health care and nursing practice, with
resource- and energy-intensive processes, contribute to environmental harm through
pollution and resources depletion. These negative impacts contribute to illness and
poor health: when ill, people seek health care for treatment, which then further con-
tributes to environmental harm, and so on’. So whilst nursing focuses on health and
healing, nurses are inadvertently causing harm. As we have an obligation not to
harm or increase the risk of harm to others, this raises the question whether climate
mitigation is our moral obligation based on the first-do-no-harm principle. The
nursing profession is underpinned by maintaining health and has currency promot-
ing the health of individuals and wider society [26]. Viewed in the context of climate
change, this is particularly relevant as we increasingly witness the limits of the
Earth’s resources and the significant adverse impacts the delivery of healthcare has
on the environment [9, 27]. Arguably, therefore, the nursing profession has a duty to
contribute to climate change adaptation (reducing vulnerability to the harmful
effects) and mitigation (reducing or preventing greenhouse gas (GHG) emissions).
In this context it is well-placed to take a leadership role in addressing climate change
[28]. The International Council of Nursing (ICN) position statement on ‘Nurses,
climate change and health’ calls for ‘nurses to take immediate action to build cli-
mate resilient health systems’ [29].

Nurses have a diversity of roles in the promotion of sustainability and addressing
climate change. Nurses have, for example, control over the use, re-use and potential
recycling of items used in the delivery of healthcare, particularly in the context of
scarce natural resources. Research has indicated gaps in nursing knowledge regard-
ing some of the raw materials that make up many of the items used in everyday
healthcare [30]. The potential to reduce, reuse and recycle clinical items may seem
to conflict with infection prevention procedures, indicating a requirement for knowl-
edge of these issues in order for nurses to make sensible and safe decisions and
support the sustainability agenda [31]. The clinical and general public response to
COVID-19 has led to a number of significant resource challenges. For example in
the UK it has been difficult to access personal protective equipment (PPE) for clini-
cal staff due to supply issues. Additionally, the disposal of PPE will negatively
impact the environment [32, 33]. Furthermore, there are ethical issues regarding the
manufacturing of masks in conditions that are harmful to workers. Being environ-
mentally responsible can improve the health of those far removed from our immedi-
ate environment [34]. Conversely, the potential to reuse vast amounts of equipment
due to infection prevention procedures at this time seriously impacts on the sustain-
ability agenda within healthcare facilities.

Nurses are frontline professionals and are in a key position to respond quickly to
constantly changing health and social care needs at a population level across a range
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of settings. The changes in climate will lead to different patterns of disease that will
require clinical interventions as well as health promotion. For example, adverse
weather conditions that lead to local flooding may require emergency interventions
to cope with initial injury; long-term care may be needed for vulnerable patients
living in damp conditions, or who have mental health issues as a consequence of the
flooding event or loss of income. Added to this, emerging infectious diseases and an
increased risk of non-communicable diseases will affect the health of all age groups,
posing major challenges to healthcare systems [35, 36].

Additionally, the WHO [21] states that health professionals need to promote
behavioural change towards more sustainable and healthier ways of living. Nurses
can play a key role in health promotion by emphasising the co-benefits of living in
a way that reduces human impact on the climate. Significantly, changes in diet and
moving to more plant-based consumption will impact on the incidence of heart and
respiratory diseases and spending more time outdoors in nature will foster an appre-
ciation for the natural world whilst promoting physical and mental well-being [37].

Hence, with proper sustainability-related education and training, nurses can be
encouraged to practise to the full extent of their skills, to expand their health promo-
tion role to address current and emerging ecological public health threats and to take
significant leadership roles in sustainable health policy, planning and provision.

11.2 Importance of Integrating Sustainability into
the Nursing Curriculum

In view of increasing calls for more sustainable health systems, nurses need to be
supported to acquire and develop the key sustainability-related competencies
needed for the transition toward more sustainable health systems. Nurse experts in
this field increasingly stress the importance of integrating sustainability into nurse
education [14, 17, 28, 38—40]. In order to be responsive as nurse leaders, the ICN
recognises the importance of embedding ‘the concept of sustainability in nursing
practice as well as climate change-related knowledge into nursing curricula and in
post-registration continuing education’ [29].

Nurses will require the knowledge, skills, competencies and confidence if they
are to be proactive and meet this challenge. Barriers include a reactive working
culture, where the focus is to manage disease rather than prevent illness and pro-
mote health [25]. These will need to be overcome so that nurses have the confidence
to challenge unsustainable practice. Interestingly, Power [41] suggests that whilst
already qualified nurses may be absorbed within existing working cultures, it is the
student nurses who might be better placed to act as change agents and challenge
existing practice to bring about improvements. Aronsson et al. [42] demonstrate
how nurses who have been exposed to sustainability education can take positive
actions on sustainability when they are in practice. Therefore, integrating sustain-
ability into nursing curricula is a key action necessary to raise awareness.

Evidence exists of the importance of embedding sustainability, climate change
and health into curricula, with emphasis on the how and where, and which topics
should be included [17, 40, 43—46]. However, integration and its success often rely



11 Embedding Sustainability in the Nursing Curriculum 197

solely on the educator. The reasons for this are manifold: educators are poorly
equipped and lack the necessary knowledge [40, 45]; teaching climate change and
resource scarcity may appear to have little or no relevance to healthcare [17, 40];
difficulties finding space to integrate topics into already crowded curricula, and the
lack of existing assessment approaches [45].

Previous studies [47] assessed attitudes before and after the delivery of one spe-
cific sustainability scenario-based learning session when delivered to second year
nursing and midwifery students. This study found that attitudes and knowledge
improved immediately following participation in the session, demonstrating imme-
diate learning. What is important about this research was the way in which educa-
tional intervention was integral to a clinical skills session [17, 48]. Rather than
seeing climate change and sustainability as something separate from nursing, topics
were fully integrated into subjects such as leadership, public health and clinical care
pathways. Finding out what students need to know will help identify trends and
themes within the curriculum [45, 49, 50]. These themes can be divided into topics
to be taught and mapped against professional body competencies and/or legal
expectations and frameworks thus giving them professional relevance [51]. Early
introduction and integration of these themes into the curriculum help emphasise the
relevance and importance of the subjects and their relationship with professional
identity [40, 44, 52]. By involving students, listening to their concerns, encouraging
self-awareness and motivation, students can be encouraged to take ownership which
can result in learner empowerment and learner-driven change.

11.3 Key Sustainability Competencies for Nurses:
An Expert Assessment

The Erasmus-funded European NurSusTOOLKIT project was developed to provide
free, online, evidence-based Sustainability Literacy and Competency (SLC)
resources in nursing education. The purpose was to develop innovative teaching and
learning approaches and materials based on sustainability values and concepts, evi-
dence, expertise and professional relevance.

As part of the NurSus-project, the perspectives on integrating sustainability-
related education into nursing curricula among 52 European nurse educators and
senior professionals, using a two-rounds online Delphi-survey, were explored [51].
The Delphi approach is a method for soliciting expert opinion, based on an iterative
process of survey, feedback, and re-survey (i.e. the second survey round is based on
the results of the previous one) [53-58]. The participants represented a diverse
group of nurse educators and senior nursing experts, with their selection based on
appropriate professional networks (e.g. European Federation of Nurse Associations
EFN, European Network of Nursing in Higher Education ENNE), the researchers’
networks and relevant academic publications. The participants included, among
others, six presidents of National Nurse Associations and six other national repre-
sentatives in the European Federation of Nurse Associations (e.g. deputy delegates).
The panel consisted of experts from Northern, Southern, Western and Eastern
European countries.
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The Delphi-survey results clearly illustrated that the participating experts think
that it is important to integrate sustainability-related knowledge and skills into nurs-
ing curricula; the majority of participating experts think that it is (very) important to
integrate sustainability in nursing programmes (Fig. 11.1).

It is interesting to note that the perceived importance of integrating sustainability
into nurse education was also confirmed in surveys among European student nurses
[40, 48]. The participating experts considered it important to integrate sustainability
in nurse education in order to educate future-fit nurses; to increase environmental
awareness and decrease environmental impact; to promote healthy sustainable com-
munities; to respond to Corporate Social Responsibility, professional and/or educa-
tional guidelines and to recognise our moral responsibility. Furthermore, most
participants (88%) indicated that sustainability should be an integral part of relevant
modules throughout the curriculum, with or without a brief introduction module.
This means that sustainability-related education should be ideally integrated into
existing parts of the nursing programme [59].

The Delphi-survey also included the experts’ evaluation of the most important
sustainability-related competencies for nurses. Regarding the cognitive and functional
competencies, the survey outcomes illustrated that the ability to show ownership,
responsibility and ability to justify professional decisions (in view of sustainability)
was seen as very important. Other top scoring competencies related to the enhance-
ment of sustainable health care (all levels) by applying sustainability knowledge and
skills as well as by applying organisational awareness, problem solving strategies and
management skills. Furthermore, participants indicated that nurses should be able to

Survey round 1 (N=52) Survey round 2* (N=41)

Including
‘29 times 'very
important’ (score 6)

Including
‘29 times 'very
important’ (score 6)

W unimportant (scores 1-3) ™ important (scores 4-6) M unimportant (scores 1-3) M important (scores 4-6)

*Corefully review the results of the previous survery and, accordingly,indicate your current view regarding the degree of
importance.

Fig. 11.1 Survey rounds 1 and 2. How important do you believe it is to integrate sustainability-
related education into the nursing curriculum (on a scale from 1 to 6, where 1 means ‘very unim-
portant’ and 6 means ‘very important’)?
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identify possible synergies between health promotion and environmental sustainabil-
ity and to demonstrate resilience in their sustainability-related assessment and plan-
ning of care. With regard to important personal and ethical sustainability competencies,
the survey participants indicated that nurses need to be able to show responsibility and
willingness to change. Additionally, the experts felt that nurses need to be motivated
to contribute to a sustainable nurse profession and to demonstrate self-sufficiency and
resilience in their own professional development. Other personal competencies that
were considered important included reducing your own environmental impact (in par-
ticular relating to waste segregation and energy use) and encouraging a positive atti-
tude towards sustainable behaviour in others.

Building on the survey outcomes [51], Box 11.1 shows the key sustainability com-
petencies for nurses. This overview shows that nurse students need to become moti-
vated to contribute to sustainable nursing and to reduce environmental impact. They
need to become capable of justifying sustainable decision-making and demonstrate
the ability to use their knowledge, skills, organisation awareness, problem solving
capacities and management skills to contribute to the sustainability changes needed.
For this, they need to be equipped with key sustainability knowledge and skills. Nurses
need to be trained to integrate sustainability into daily nursing practice, communicate
about sustainability (and how it relates to health, health care, nursing and the health-
promoting duties of health practitioners) and manage and organise sustainable prac-
tices. Furthermore, applied knowledge should be embedded in sound theoretical
understanding of why certain sustainability-related practices are important to imple-
ment [51]. The NurSusTOOLKIT project, accordingly, developed education materials
for integrating sustainability in nursing curricula.

Box 11.1 Key Sustainability Competencies for Nurses

Ability to show ownership, responsibility and ability to justify professional decisions
(in view of sustainability)

Ability to use the knowledge and skills needed to contribute to improving the
sustainability of health systems at different levels (e.g. individual practice, health
service management, the design of care systems)

To encourage a positive attitude towards sustainable behaviour in others (e.g.
sustainable transport, waste management, energy use, diet)

To show responsibility and willingness to change (in view of sustainability)

To be motivated to contribute to the sustainability of the nursing/midwifery profession
Ability to use the organisational awareness, problem solving strategies and
management skills needed to contribute to improving the sustainability of health
systems at different levels (e.g. individual practice, health service management, the
design of care systems)

Ability to identify potential synergies between policies and practices that promote
environmental sustainability and those that promote health

Ability to demonstrate resilience in assessing and planning the organisation of care (in
view of sustainability)

To be motivated to adopt appropriate segregation of waste

To be self-sufficient and resilient in own professional development
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11.4 Structure and Design of Digital Educational Materials

The NurSusTOOLKIT is a sustainability learning/teaching programme providing
an evidence-based resource repository for nurse educators. It contains a variety of
teaching and learning strategies, is adapted for context specific relevance and is
linked to national nursing standards and competencies for several countries (UK,
Germany, Netherlands and Spain).

11.4.1 The Sustainability Literacy and Competency
(SLC)-Framework

The Sustainability Literacy and Competency (SLC)-Framework is based on Tempel
and Ilmarinen [60] ‘house of workability’ model (Fig. 11.2). As such, the dimen-
sions of the SLC-Framework are depicted in the form of a house with its surround-
ing environment.

The first floor comprises sustainability values and concepts, and an evidence
base, providing the SLC-Framework with a strong foundation.

Various declarations on concepts and values in higher education and sustainable
development underpin the SLC-Framework including The Liineburg Declaration on
Higher Education for Sustainable Development [61] and The Future Fit Framework
published by the UK Higher Education Academy [62]. The evidence-base
resulted from:

Delivery

(A

External drivers of change

SLCFrameWork

Fig. 11.2 SLC-framework. (Permission from the NurSus Team)
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 literature reviews: (1) What nurses need to know about sustainability and (2)
What pedagogic approaches are used to embed sustainability in curricula in
nursing or higher education?

e curriculum scoping: to identify areas where sustainability is embedded and pos-
sibility of integrating sustainability topics

¢ the results of the Delphi study

e student engagement including the results of The Sustainability Attitudes in
Nursing Survey (SANS_2) [48].

These activities resulted in a prioritised list of topics for sustainability and
nursing.

The second floor comprises professional relevance for the four countries UK,
Germany, Netherlands and Spain.

The third floor is strongly supported by the first and second floor. It contains the
content, 60 topics in five themes (e-modules) which were developed and tested
through pilot and prototype development [51]:

. Underpinning concepts: Sustainability and health
. Providing environmentally sustainable health care
. Relationships between health and the environment
. Healthy (sustainable) communities and

. Social and policy context.

[ OSSR

The fourth and top floor is the repository for the resources. Although the materi-
als for each topic were developed by teams in different countries and were adapted
to encompass the characteristics, context and more prevalent health problems of
each country, they all have the same structure. For each topic, there is a Description
of Materials, Teachers’ Guide, Lecture Slides, Lecture Notes, Interactive Activities,
and References and Resources. The ‘description of materials’ provides a clear indi-
cation of how the module can be integrated into the nursing curriculum. Pre-requisite
knowledge is defined and there are links to national standards and competencies.
The Interactive Activities range from quizzes to scenario-based sessions. These can
be used as an introduction to a topic or as a form of summative and/or formative
assessment. Priority settings used in the Delphi Study lead to the development of
core (common) modules based on prior knowledge, skills and competencies.

The surrounding environment of the house represents the external drivers of
change. These include professional and academic developments that support and
influence the SLC-framework over time and risks or barriers to integrating and
teaching SLC content in the nursing curriculum.

The main target groups for Sustainability Literacy and Competency (SLC)
framework and the teaching materials supported by significant resources incorpo-
rated in the NurSusTOOLKIT are nurse teachers/educators in universities and
schools of nursing. As the resources and materials have been sourced in Creative
Commons, they are free and can be reused or individually adapted, shortened or
supplemented as required.
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The NurSusTOOLKIT provides vocationally relevant Sustainability Literacy
and Competency resources and teaching materials to enable nurses to work in a
labour market that needs to adjust to and prepare for a changing climate.

11.5 Quality Assessment of the NurSusTOOLKIT
Educational Materials

Developing and testing the teaching and learning materials were carried out by edu-
cation experts, technical experts in evaluating digital learning and teaching materi-
als in higher education and practitioners and students in the UK, Spain and Germany,
and were revised based on feedback.

A modified and authorised questionnaire from the Spanish Standard for the
assessment of Digital Educational Material Quality (COdA) was used [63]. The
COdA tool enables the evaluation of the quality of Digital Educational Material
(DEM) at University level with three dimensions: Didactical, Technological and
Accessibility. It is a validated tool to assess and guide the creation of educational
and technologically effective digital teaching material; the COdA tool was evalu-
ated for validity and reliability [64].

The original COdA questionnaire consists of 11 criteria: coherence/understand-
ability, content quality, ability to generate learning, adaptability, interactivity, moti-
vation, format and design, reusability, portability, interface accessibility and content
accessibility. Each criterion is broken down into sub-criteria, which are scored from
0 (when the sub-criterion was not reached) to 10 (if it was fully reached). The ratio
per criterion and the global ratio were calculated using the scores from the COdA
questionnaire. Based on the global ratio, a quality categorisation of the materials is
defined, including ratings of excellent (ratio > 9), very good (9 > ratio > 8), good
(8 > ratio > 6), not good enough (6 > ratio > 4) and poor (4 > ratio > 0). The mini-
mum quality for a DEM is set to a value higher or equal to 6.

For a pre-use evaluation of the DEM, two modalities of the COdA tool for two
user profiles were designed, targeting students and professionals (teachers, clinical
professionals and expert advisors). Fifteen experts rated the content validity to
assess the desired construct of the two modalities of the COdA tool. Using a ques-
tionnaire Likert scale (from 1 to 5) they assessed utility, clarity, completeness, preci-
sion and usability for each criterion. The technical experts in digital educational
materials evaluated these using the complete original version of the COdA tool [23].

In addition to the COdA questionnaire, socio-demographic data were collected
from the participants, and two open-ended questions were included inviting com-
ments about the experience of using the materials and suggestions for improvement.
A content analysis was conducted for this qualitative data.

Native speakers translated the questionnaires into English and German. These
translations were translated back to Spanish by other native speakers and modifica-
tions were made where necessary.

According to independent experts (COdA authors), the final versions of COdA
represented adequate translations of the Spanish original. Finally, to assess the con-
tent validity of the English and German versions, the same process described above
for the Spanish versions was carried out.
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The evaluation of the NurSusTOOLKIT educational materials provided valuable
information on its relevance, usability and acceptability and resulted in the strategy
for the development of new content. All content adopted a standard format based on
this assessment.

The NurSusTOOLKIT educational materials were evaluated by 299 nursing stu-
dents (161 students from Jaén University; 106 from Plymouth University and 32 from
Esslingen University) and by 22 professional evaluators with different profiles: (teach-
ers, clinical professionals and expert advisors). The students and professionals evalu-
ated the materials as good or very good, scoring them with 7.98 + 1.28 and 8.50 £ 1.17
points, respectively. The ability to generate learning was scored higher among students
(mean difference between students and professionals: 0.84;0.22—1.47; p = 0.008). It is
concluded that students, professionals and technical experts considered the materials to
be of very good quality, especially with regard to the quality of content, format and
design. For students, these materials can generate reflection and learning about envi-
ronmental and health issues during nursing training [23].

11.6 Effectiveness of NurSusTOOLKIT Educational Materials

It was also important to determine the real effectiveness of the NurSusTOOLKIT
educational materials to achieve the acquisition of health and environmental compe-
tences in students, beyond the quality perception.

In a quasi-experimental study, an evaluation of a pre-post educational intervention
demonstrates the effectiveness of educational materials for training nursing students in
environmental health competencies. The e-NurSus Children intervention was carried
out by applying the children’s environmental health content of the NurSusTOOLKIT
to 267 nursing students in Spain and 157 students in the UK. The effectiveness of the
educational intervention on the attitudes, knowledge and skills of the students was
determined by measuring these competencies before and after the e-NurSus Children
intervention. The attitudes, knowledge and skills of the nursing students improved after
the e-NurSus Children intervention, with a greater increase in environmental health
knowledge (39.02%), followed by skills (29.98%) and finally attitudes (15.81%). The
e-NurSus Children intervention is useful for improving the attitudes, knowledge and
skills of nursing students with respect to children’s environmental health [65].

11.7 Examples of Topics and How They Are Integrated into
the Nursing Curriculum in a Number
of Educational Institutions

11.7.1 UK

Richardson et al. [17, 47, 48, 66] demonstrate how embedding sustainability and
climate change in nursing curriculum can positively change nurses’ attitudes and
increase knowledge. The educational interventions they use are drawn from the
NurSusTOOLKIT (nursus.eu) (see examples Box 11.2).
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Box 11.2 Summary of NurSusTOOLKIT Educational Interventions Integrated

into Undergraduate Nursing Curriculum in the UK

Educational intervention
year 1

The session focuses on a
case study scenario of a
family when health and
care is compromised due
to climate change and
compromised resource
issues. Although fictitious,
the case study is based on
actual research on climate
change and health; it
includes real events that
resulted in supply change
challenges and the issuing
of a medical device alert.
The materials include a
lecture with relevant short
video clips, group
activities, and additional
references and resources
(full details can be found
at https://open.plymouth.
ac.uk/login/index.php see
Topic P1_BI
Introduction: The
relevance of sustainability
and climate change to
nursing and healthcare)

Educational intervention
year 2

In the session, students
are challenged to make
connections between
items they use in clinical
practice that are made
from natural resources
(such as oil and cotton),
and potential challenges
to clinical care if the
natural resource was no
longer available (see this
short film by way of
example http://youtu.be/
zIFT2Dbg080). Full
details of how to run this
session, together with
associated research can
be found at https://open.
plymouth.ac.uk/login/
index.php P2_B1
Sustaining the global
environment: strategies
to minimise clinical
waste in healthcare,
download the Health
Environment and
Resources Toolkit File

Educational intervention

year 3

Students are presented with a
clinical scenario of a patient
manifesting symptoms that
related to an outbreak of
Escherichia coli (E.coli). A
short lecture is followed by
group discussion that links the
potential for an increase in the
spread of waterborne disease
with climate change. Students
are required to design a
programme to manage the
outbreak, including dealing
with potential attention from
the media. They are also
invited to discuss how they
could develop a wider public
health awareness campaign.
Following this they consider
how climate change and
damage to the environment
(e.g. flooding, soil degradation)
might impact on health (see
https://open.plymouth.ac.uk/
login/index.php P3_BI E-Coli
outbreak and links to climate
change)

The core sustainability competencies developed by the NurSusTOOLKIT Project

have been presented to the UK Nursing and Midwifery Council as possible basic
standards for Registered Nurses as part of the consultation for new nursing stan-
dards. The NurSus team is working in collaboration with a new network in the UK
(http://networks.sustainablehealthcare.org.uk/network/green-nurse-network) to
promote sustainability in nursing. The NurSus team is also working with the Royal
College of Nursing in the UK to develop NurSusTOOLKIT materials for the con-
tinuing professional development of qualified nurses.

11.7.2 Spain

Students participated in a taught session entitled e-NurSus Children with the pur-
pose of improving their competencies on environmental risks and children’s health
issues. Students were introduced to a case study involving an asthmatic child. They
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worked in groups of four to five people discussing issues arising from the assess-
ment of the environmental risks to which the child was exposed in his home, school
and environment. After analysing the case and interpreting the data provided, the
students provided solutions and proposed nursing interventions to address the case
raised. There were a maximum of 20 students in each session. The duration of each
session was 90 min. All the materials used in the sessions are available in Spanish
and English, in module J3_Al Children’s health and the environment on the
NurSusTOOLKIT platform. The materials include the case study scenario and a
game to encourage learning in a fun way (full details can be found at https://open.
plymouth.ac.uk/login/index.php).

The materials have also been presented to secondary and baccalaureate students
to raise awareness of the importance of the relationship between sustainability, cli-
mate change and health. This activity in which the students attend the University of
Jaén is called Coffee with Science (https://www.ujaen.es/servicios/ucc/eventos/
cafe-con-ciencia-2019). Students played in groups using the different resources
from the NurSusTOOLKIT such as games from topics J3_AI Children’s health and
the environment and E3_B2 Our Climate our Health (full details can be found at
https://open.plymouth.ac.uk/login/index.php).

At the Catholic University of Murcia, materials from NurSusTOOLKIT are used
in various sections of the curriculum of Community Nursing, year one. These mate-
rials have been integrated into Theme II: Environmental sustainability and Nursing,
Topic 8: Ecology, sustainability and health (https://laurea.ucam.edu/doa/consul-
taPublica/look[conpub]MostrarPubGuiaDocAs?entradaPublica=true&idiomaPais
=es.ES&_anoAcademico=2020&_codAsignatura=11353).

The tool COdA (Quality of Learning Objects) has been included in the Spanish
standard UNE 71362: 2017 Quality of digital educational materials. The application
profiles of this tool (students’ profile, professionals’ profile and technical profile),
designed by NurSus team, have been included in the standard UNE 71362 as a
mode of using this standard to evaluate digital educational materials, see: http://
www.aenor.es/aenor/normas/normas/fichanorma.asp?tipo=Né&codigo=N0058497
&PDF=Si - . WWZUccabLwe.

11.7.3 Germany

Although the NurSusTOOLKIT was developed for integration in the nursing cur-
riculum, it has been successfully used in other areas [67, 68]. At the University of
Applied Sciences in Esslingen, nurse teacher students took part in a general studies
course offered by the university. This course took place over 2 full days, 3 weeks
apart. The activity from P1_BI, The relevance of sustainability and climate change
to nursing and healthcare was used as an introduction to sustainability. The students
evaluated this as being fun and very informative. A second session E2_C1I The pres-
ervation of a stable ecological environment—waste reduction and disposal, resource
ethics, available in German and which covers hand hygiene, was completed by the
students. As the majority of students work part time in clinical nursing practice they
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were asked to observe their own and colleagues’ behaviour between sessions. After
being in the clinical area, the majority reported a greater awareness regarding the
use of gloves by themselves and by their colleagues and a personal reduction in the
use of gloves after the session.

Other projects, which have been completed within a curricular module ‘Research
and Development in Educational and Nursing Practice’, include:

e planning an interactive information stand, based on the NurSusTOOLKIT mod-
ules E2_C3 The importance of sustainable nutrition in healthcare provision and
P2_BI Sustaining the global environment: strategies to minimise clinical waste
in healthcare for an open day at a local hospital

e researching the history of consumables (plastic aprons, medicine cups and infu-
sion bottles) and their supply chain in order to recommend alternatives based on
P2_Al Sustaining the global environment—the limited global resources used in
nursing care and where they come from

e using scenario-based teaching [66] and P/_BI Introduction: The relevance of
sustainability and climate change to nursing and healthcare, E3_B2 Climate
change and health and P2_B1 Sustaining the global environment: strategies to
minimise clinical waste in healthcare, students demonstrated integration of sus-
tainability, climate change and health during an introductory block of student
nurse training. Full details can be found at https://open.plymouth.ac.uk/login/
index.php

An increasing number of students are completing their bachelor and master dis-
sertations with healthcare related sustainability as the focus.

These examples demonstrate that the NurSusTOOLKIT educational materials
show great potential for training nursing students in universities and schools of
nursing in health and environmental issues. In the coming years, integrating
NurSusTOOLKIT materials in nursing curricula, at an international level, may pro-
vide more evidence of its effectiveness.

11.8 Summary

The free online access to the NurSusTOOLKIT provides an interesting tool for use
in Higher Education and Lifelong Learning, increasing the employability of health
professionals. Nursing teachers are incorporating the NurSusTOOLKIT modules
into the nursing curriculum beyond the partner universities that are members of this
research team. Based on a recent audit by the NurSus administrators (personal cor-
respondence), the NurSusTOOLKIT is currently being used by over 500 registered
participants in 16 countries, including Australia, the USA and Canada. The contents
of the NurSusTOOLKIT have generic healthcare applicability and can also be of
relevance to educators of other healthcare and non-healthcare providers [67, 68].
Healthcare educators, practitioners and managers will be able to use the
NurSusTOOLKIT as a resource, as it provides evidence-based information to
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support practice, and promote in-house training in health and sustainability. It is
hoped that policy-makers will use the evidence-based content to develop health and
sustainability mitigation strategies and for nursing and healthcare professional bod-
ies to adopt these strategies.

The NurSusTOOLKIT is available in a range of languages: English, Dutch,
German, Spanish, French, with some limited availability also in Polish, thus broad-
ening its accessibility across Europe. Materials can be freely accessed on the
NurSusTOOLKIT online platform (http://nursus.eu/).

Acknowledgements The NurSusTOOLKIT project (www.nursus.eu) was funded by the
European Union Erasmus+ scheme project number 2014-1-UK01-KA203-001645.

References

1. Gill M, Godlee F, Horton R, Stott R. Doctors and climate change. Br Med
J.2007;335(7630):1104-5.

2. World Health Organization. Healthy hospitals, healthy planet, healthy people: addressing cli-
mate change in health care settings. World Health Organization and Health Care without harm.
Geneva: WHO; 2009.

3. Whitmee S, Haines A, Beyrer C, Boltz F, Capon AG, de Souza Dias BF, et al. Safeguarding
human health in the Anthropocene epoch: report of The Rockefeller Foundation—Lancet
Commission on planetary health. Lancet. 2015;386(10007):1973-2028. https://doi.
org/10.1016/S0140-6736(15)60901-1.

4. Huffling K, Schenk E. Environmental sustainability in the intensive care unit: chal-
lenges and solutions. Crit Care Nurs Q. 2014;37(3):235-50. https://doi.org/10.1097/
CNQ.0000000000000028.

5. Watts N, Adger WN, Agnolucci P, Blackstock J, Byass P, Cai W, et al. Health and climate
change: policy responses to protect public health. Lancet. 2015;386(10006):1861-914. https://
doi.org/10.1016/S0140-6736(15)60854-6.

6. World Health Organization. COP 24 special report: health and climate change. Geneva:
WHO; 2018.

7. Intergovernmental Panel on Climate Change. Climate change 2014: impacts, adaptation and
vulnerability. Working Group II Contribution to the IPCC Fifth Assessment Report. Geneva:
IPCC; 2014.

8. Eckelman MJ, Sherman J. Environmental impacts of the U.S. Health Care System and
Effects on Public Health. PLoS One. 2016;11(6):e0157014. https://doi.org/10.1371/journal.
pone.0157014.

9. Karliner J, Slotterback S, Boyd R, Ashby B, Steele K. Health care’s climate footprint how
the health sector contributes to the global climate crisis and opportunities for action. HCWH,
Arup; 2019.

10. Liidtke I. Klimaschutz ist auch ein Gesundheitsthema! Manag Krankenhaus. 2019;37(7-8):26.

11. Chung JW, Meltzer DO. Estimate of the carbon footprint of the US Health Care Sector.
JAMA. 2009;302(18):1970. https://doi.org/10.1001/jama.2009.1610.

12. KPMG International. Care in a changing world. Challenges and opportunities for sustainable
health care. 2012.

13. Benjamin GC. Shelter in the storm: health care systems and climate change. Milbank
Q. 2016;94(1):18-22. https://doi.org/10.1111/1468-0009.12174.

14. Leffers J, Levy RM, Nicholas PK, Sweeney CF. Mandate for the nursing profession to address
climate change through nursing education. J Nurs Scholarsh. 2017;49(6):679-87. https://doi.
org/10.1111/jnu.12331.


http://nursus.eu/
http://www.nursus.eu
https://doi.org/10.1016/S0140-6736(15)60901-1
https://doi.org/10.1016/S0140-6736(15)60901-1
https://doi.org/10.1097/CNQ.0000000000000028
https://doi.org/10.1097/CNQ.0000000000000028
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1371/journal.pone.0157014
https://doi.org/10.1371/journal.pone.0157014
https://doi.org/10.1001/jama.2009.1610
https://doi.org/10.1111/1468-0009.12174
https://doi.org/10.1111/jnu.12331
https://doi.org/10.1111/jnu.12331

208 N. M. Huss et al.

15. World Health Organization. Safe management of wastes from health-care activities. In:
Chartier Y, Emmanuel J, Pieper U, Priiss A, Rushbrook P, Stringer R, et al., editors. . 2nd ed.
Geneva: WHO; 2014.

16. Climate Friendly Health and Care. Simple steps to reduce climate impact of health care.
Malmo: CLIRE; 2015.

17. Richardson J, Grose J, Doman M, Kelsey J. The use of evidence-informed sustainability sce-
narios in the nursing curriculum: development and evaluation of teaching methods. Nurse
Educ Today. 2014b;34(4):490-3. https://doi.org/10.1016/j.nedt.2013.07.007.

18. World Health Organization. Health care waste. Geneva: WHO; 2015.

19. Unger SR, Hottle TA, Hobbs SR, Thiel CL, Campion N, Bilec MM, et al. Do single-use
medical devices containing biopolymers reduce the environmental impacts of surgical proce-
dures compared with their plastic equivalents? J Health Serv Res Policy. 2017;22(4):218-25.
http://journals.sagepub.com/doi/10.1177/1355819617705683.

20. World Health Organization. Declaration of the sixth Minsterial conference on environment and
health. Ostrava: WHO; 2017.

21. World Health Organization. Health, environment and climate change. Draft WHO global strat-
egy on health, environment and climate change: the transformation needed to improve lives
and well-being sustainably through health environments. Geneva: WHO; 2019.

22. Cassen RH. Our common future: report of the World Commission on Environment and
Development. Int Aff. 1987;64(1):126.

23. Alvarez-Nieto C, Richardson J, Parra-Anguita G, Linares-Abad M, Huss N, Grande-Gascén
ML, et al. Developing digital educational materials for nursing and sustainability: The results
of an observational study. Nurse Educ Today. 2018;60:139—-46. https://linkinghub.elsevier.com/
retrieve/pii/S0260691717302484.

24. Grose J, Doman M, Kelsey J, Richardson J, Woods M. Integrating sustainability education
into nursing using an interdisciplinary approach. Local Economy. J Local Econ Policy Unit.
2015;30(3):342-51. https://doi.org/10.1177/0269094215578224.

25. Anéker A, EIf M. Sustainability in nursing: a concept analysis. Scand J Caring Sci.
2014;28(2):381-9. https://doi.org/10.1111/scs.12121.

26. Goodman B, Richardson J. Climate change, sustainability and health in UK Higher
Education: the challenges for nursing. In: Jones P, Selby D, Sterling S, editors. Sustainability
education: perspectives and practice across higher education. 1st ed. Routledge:
Wiley; 2010.

27. World Bank Group. Climate-SmartHealthcare. Low-carbon and resilience strategies for the
health sector. In: Bouley T, Roschnik S, Karliner J, Wilburn S, Slotterback S, Robin G, et al.,
editors. Investing in climate change and health series. Washington: WGB; 2017.

28. Goodman B. The need for a ‘sustainability curriculum’ in nurse education. Nurse Educ Today.
2011;31(8):733-7. https://doi.org/10.1016/j.nedt.2010.12.010.

29. International Council of Nurses. Nurses, climate change and health. Geneva: ICN; 2018.

30. Richardson J, Grose J, Jackson B, Gill J-L, Sadeghian HB, Hertel J, et al. Effect of climate
change and resource scarcity on health care. Nurs Stand. 2014a;28(45):44-9. https://doi.
org/10.7748/ns.28.45.44.e8415.

31. Manzi S, Nichols A, Richardson J. A non-participant observational study of health and
social care waste disposal behaviour in the South West of England. J Health Serv Res Policy.
2014;19(4):231-5. https://doi.org/10.1177/1355819614538780.

32. Allison AL, Ambrose-Dempster E, Domenech Aparsi T, Bawn M, Casas Arredondo M, Chau
C, et al. The environmental dangers of employing single-use face masks as part of a COVID-19
exit strategy. 2020. https://ucl.scienceopen.com/document?vid=6290e0d8-ff01-4c3e-9397-5
36b76481c¢50. https://doi.org/10.14324/111.444/000031.v1

33. Gonzdlez S. Face masks and recycling: moving towards a new sustainable normal. BBVA
Group; 2020.

34. Daragahi B. Total disregard for people’s lives’: hundreds of thousands of fake masks flooding
markets as coronavirus depletes world supplies. Independent; 2020.


https://doi.org/10.1016/j.nedt.2013.07.007
http://journals.sagepub.com/doi/10.1177/1355819617705683
https://linkinghub.elsevier.com/retrieve/pii/S0260691717302484
https://linkinghub.elsevier.com/retrieve/pii/S0260691717302484
https://doi.org/10.1177/0269094215578224
https://doi.org/10.1111/scs.12121
https://doi.org/10.1016/j.nedt.2010.12.010
https://doi.org/10.7748/ns.28.45.44.e8415
https://doi.org/10.7748/ns.28.45.44.e8415
https://doi.org/10.1177/1355819614538780
https://ucl.scienceopen.com/document?vid=6290e0d8-ff01-4c3e-9397-536b76481c50
https://ucl.scienceopen.com/document?vid=6290e0d8-ff01-4c3e-9397-536b76481c50
https://doi.org/10.14324/111.444/000031.v1

Embedding Sustainability in the Nursing Curriculum 209

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

Frumkin H, Haines A. Global environmental change and noncommunicable disease risks.
Annu Rev Public Health. 2019;40(1):261-82. https://doi.org/10.1146/annurev-publhealth-040
218-043706.

Watts N, Amann M, Arnell N, Ayeb-Karlsson S, Belesova K, Boykoff M, et al. The 2019 report
of The Lancet Countdown on health and climate change: ensuring that the health of a child
born today is not defined by a changing climate. Lancet. 2019;394(10211):1836-78. https://
doi.org/10.1016/S0140-6736(19)32596-6.

Haines A. Health co-benefits of climate action. Lancet Planet Health. 2017;1(1):e4-5. https://
doi.org/10.1016/S2542-5196(17)30003-7.

Kurth AE. Planetary health and the role of nursing: a call to action. planetary health and nurs-
ing. J Nurs Scholarsh. 2017;49(6):598-605. https://doi.org/10.1111/jnu.12343.

Goodman B, East L. The ‘sustainability lens’: a framework for nurse education that is ‘fit for
the future’. Nurse Educ Today. 2014;34:100-3. https://doi.org/10.1016/j.nedt.2013.02.010.
Richardson J, Heidenreich T, Alvarez-Nieto C, Fasseur F, Grose J, Huss N, et al. Including sus-
tainability issues in nurse education: a comparative study of first year student nurses’ attitudes
in four European countries. Nurse Educ Today. 2016a;37:15-20. https://doi.org/10.1016/].
nedt.2015.11.005.

Power JJ. Nursing and medical students as agents of change in health care: impact of schools
core values and culture—a discussion paper. IOSR J Nurs Health Sci. 2016;5(6):181-6.
Aronsson J, Clarke D, Grose J, Richardson J. Student nurses exposed to sustainability educa-
tion can challenge practice: a cohort study. Nurs Health Sci. 2020;22(3):803—11. https://doi.
org/10.1111/nhs.12734.

Schwerdtle PN, Maxwell J, Horton G, Bonnamy J. 12 tips for teaching environmental sus-
tainability to health professionals. Med Teach. 2020;42(2):150-5. https://doi.org/10.108
0/0142159X.2018.1551994.

Teherani A, Holly N, Latifat A, Thomas N, Ryan S. Identification of core objectives for teach-
ing sustainable healthcare education. Med Educ Online. 2017;22(1):1386024. https://doi.org/1
0.1080/10872981.2017.1386042.

Tun MS. Fulfilling a new obligation: teaching and learning of sustainable healthcare in the
medical education curriculum. Med Teach. 2019;41(10):1168-77. https://doi.org/10.108
0/0142159X.2019.1623870.

Walpole SC, Barna S, Richardson J, Rother H-A. Sustainable healthcare education: integrating
planetary health into clinical education. Lancet Planet Health. 2019;3:e6-7.

Richardson J, Grose J, Bradbury M, Kelsey J. Developing awareness of sustainability in
nursing and midwifery using a scenario-based approach: evidence from a pre and post edu-
cational intervention study. Nurse Educ Today. 2017;54:51-5. https://doi.org/10.1016/].
nedt.2017.04.022.

Richardson J, Grose J, O’Connor A, Bradbury M, Kelsey J, Doman M. Nursing students’
attitudes towards sustainability and health care. Nurs Stand. 2015;29(42):36—41. https://doi.
org/10.7748/ns.29.42.36.9692.

Lopez-Medina IM, Alvarez-Nieto C, Grose J, Elsbernd A, Huss N, Huynen M, et al. Competencies
on environmental health and pedagogical approaches in the nursing curriculum: a systematic review
of the literature. Nurse Educ Pract. 2019;37:1-8. https://doi.org/10.1016/j.nepr.2019.04.004.
Richardson J, Grose J, Alvarez Nieto C, Huss N, Huynen M, Lépez-Medina IM, et al. NurSus
interim report: evidence-based resource on sustainability, climate change and health. 2015.
http://nursus.eu/interim-report-august-2015-evidence-based-resource-on-sustainability-
climate-change-and-health.

Huynen M, Richardson J, Alvarez Nieto C, Huss N, Grose J, Grande Gascén ML, et al. NurSus
Interim report: a Delphi study and thematic analyses of curricula to identify opportunities for
embedding sustainability in nursing curricula. 2015. http://nursus.eu/summary-reports-2015/.
Wellbery C, Sheffield P, Timmireddy K, Sarfaty M, Teherani A, Fallar R. It’s time for medi-
cal schools to introduce climate change into their curricula. Acad Med. 2018;93(12):1774-7.
https://doi.org/10.1097/ACM.0000000000002368.


https://doi.org/10.1146/annurev-publhealth-040218-043706
https://doi.org/10.1146/annurev-publhealth-040218-043706
https://doi.org/10.1016/S0140-6736(19)32596-6
https://doi.org/10.1016/S0140-6736(19)32596-6
https://doi.org/10.1016/S2542-5196(17)30003-7
https://doi.org/10.1016/S2542-5196(17)30003-7
https://doi.org/10.1111/jnu.12343
https://doi.org/10.1016/j.nedt.2013.02.010
https://doi.org/10.1016/j.nedt.2015.11.005
https://doi.org/10.1016/j.nedt.2015.11.005
https://doi.org/10.1111/nhs.12734
https://doi.org/10.1111/nhs.12734
https://doi.org/10.1080/0142159X.2018.1551994
https://doi.org/10.1080/0142159X.2018.1551994
https://doi.org/10.1080/10872981.2017.1386042
https://doi.org/10.1080/10872981.2017.1386042
https://doi.org/10.1080/0142159X.2019.1623870
https://doi.org/10.1080/0142159X.2019.1623870
https://doi.org/10.1016/j.nedt.2017.04.022
https://doi.org/10.1016/j.nedt.2017.04.022
https://doi.org/10.7748/ns.29.42.36.e9692
https://doi.org/10.7748/ns.29.42.36.e9692
https://doi.org/10.1016/j.nepr.2019.04.004
http://nursus.eu/interim-report-august-2015-evidence-based-resource-on-sustainability-climate-change-and-health
http://nursus.eu/interim-report-august-2015-evidence-based-resource-on-sustainability-climate-change-and-health
http://nursus.eu/summary-reports-2015/
https://doi.org/10.1097/ACM.0000000000002368

210

N. M. Huss et al.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Diamond IR, Grant RC, Feldman BM, Pencharz PB, Ling SC, Moore AM, et. al.
(2014) Defining consensus: a systematic review recommends methodologic criteria for
reporting of Delphi studies. J Clin Epidemiol 67(4):401-409. https://doi.org/10.1016/j.
jelinepi.2013.12.002.

Hsu C-C, Brian S. The Delphi technique: making sense of consensus. Pract Assess Res Eval.
2007;12(10).

Keeney S, Hasson F, McKenna H. Consulting the oracle: ten lessons from using the Delphi
technique in nursing research. J Adv Nurs. 2006;53(2):205-12. https://doi.org/10.1111/j.1365-
2648.2006.03716.x.

Monterosso L, Ross-Adjie G, Keeney S. Developing a research agenda for nursing and mid-
wifery: a modified Delphi study. Contemp Nurse. 2015;51(1):83-95. https://doi.org/10.108
0/10376178.2015.1116372.

Okoli C, Pawlowski SD. The Delphi method as a research tool: an example, design con-
siderations and applications. Inf Manag. 2004:42(1):15-29. https://doi.org/10.1016/].
im.2003.11.002.

Keeney S, Hasson F, McKenna H. The Delphi technique in nursing and health research. 1st ed.
Oxford: Wiley; 2011.

Richardson J, Grose J, Alvarez Nieto C, Huss N, Huynen M, Loépez-Medina IM, et al.
NurSus Interim Report: Evidence-based resource on sustainability, climate change and health
[Internet]. 2015b. Available from: http://nursus.eu/interim-report-august-2015-evidence-
based-resource-on-sustainability-climate-change-and-health.

Tempel J, Ilmarinen J, Giesert M. Arbeitsleben 2025: Das Haus der Arbeitsfahigkeit im
Unternehmen bauen. In: Giesert M, editor. 2. unverdnd. Auflage. Hamburg: VSA-Verlag; 2015.
University of Liineburg. The Liineburg declaration on higher education for sustainable devel-
opment. Liineburg: COPERNICUS Programme of the European University Association; 2001.
Sterling S. The Future Fit Framework An introductory guide to teaching and learning for sus-
tainability in HE. Higher Education Academy; 2011.

Ferndandez-Pampillon AM, Dominguez Romero E, de Armas Ranero I. Herramientade
Evaluacién de la Calidad de Objetos de Aprendizaje (herramienta COdA) Guia para la produc-
cién y evaluacion de materiales didacticos digitales (Version 1.1). Madrid; 2012.

Arus-Hita J, Fernandez-Pampillén AM, Lahoz JM, Dominguez E, de Armas IA. Learning
object management for IT-illiterate instructors. In: Gémez Chova L, Belenguer M, Lépez
Martinez A, editors. Proceedings of 3rd International Conference on Education and New
Learning Technologies (EDULEARNI11). Barcelona: International Association of Technology,
Education and Development (IATED); 2011.

Alvarez-Garcfa C, Alvarez-Nieto C, Kelsey J, Carter R, Sanz-Martos S, Lépez-Medina
IM. Effectiveness of the e-NurSus children intervention in the training of nursing students. Int
J Environ Res Public Health. 2019;16(21):4288. https://doi.org/10.3390/ijerph16214288.
Richardson J, Clarke D, Grose J, Warwick P. A cohort study of sustainability educa-
tion in nursing. Int J Sustain High Educ. 2019;20(4):747-60. https://doi.org/10.1108/
IJSHE-02-2019-0064.

Mukonoweshuro R, Richardson J, Grose J, Venancio T, Su C. Changing accounting under-
graduates’ attitudes towards sustainability and climate change through using a sustainabil-
ity scenario-based intervention within curriculum to enhance employability attributes. Int J
Business Res. 2018;18(4):81-90. https://doi.org/10.18374/1JBR-18-4.7.

Richardson J, Allum P, Grose J. Changing undergraduate paramedic students’ attitudes
towards sustainability and climate change. J Paramed Practice. 2016b;8(3):130-6. https://doi.
org/10.12968/jpar.2016.8.3.130.


https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1111/j.1365-2648.2006.03716.x
https://doi.org/10.1111/j.1365-2648.2006.03716.x
https://doi.org/10.1080/10376178.2015.1116372
https://doi.org/10.1080/10376178.2015.1116372
https://doi.org/10.1016/j.im.2003.11.002
https://doi.org/10.1016/j.im.2003.11.002
http://nursus.eu/interim-report-august-2015-evidence-based-resource-on-sustainability-climate-change-and-health
http://nursus.eu/interim-report-august-2015-evidence-based-resource-on-sustainability-climate-change-and-health
https://doi.org/10.3390/ijerph16214288
https://doi.org/10.1108/IJSHE-02-2019-0064
https://doi.org/10.1108/IJSHE-02-2019-0064
https://doi.org/10.18374/IJBR-18-4.7
https://doi.org/10.12968/jpar.2016.8.3.130
https://doi.org/10.12968/jpar.2016.8.3.130

	11: Embedding Sustainability in the Nursing Curriculum
	11.1	 Sustainability, Climate Change and Health Care
	11.1.1	 Sustainability, Climate Change and Nursing

	11.2	 Importance of Integrating Sustainability into the Nursing Curriculum
	11.3	 Key Sustainability Competencies for Nurses: An Expert Assessment
	11.4	 Structure and Design of Digital Educational Materials
	11.4.1	 The Sustainability Literacy and Competency (SLC)-Framework

	11.5	 Quality Assessment of the NurSusTOOLKIT Educational Materials
	11.6	 Effectiveness of NurSusTOOLKIT Educational Materials
	11.7	 Examples of Topics and How They Are Integrated into the Nursing Curriculum in a Number of Educational Institutions
	11.7.1	 UK
	11.7.2	 Spain
	11.7.3	 Germany

	11.8	 Summary
	References




