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Chapter 14

Actor-Network Theory to Assist

in Understanding the Implementation
and Adoption of Health Information Systems

Imran Muhammad and Nilmini Wickramasinghe

14.1 Background

Globally, governments are increasingly investing in healthcare information technol-
ogy (HIT), with an emphasis on electronic health records. This is in response to the
immense and diverse pressures of changing patient demographics, healthcare ser-
vices provision, financial implications, workforce shortages, advancements in med-
ical technologies and their impact on healthcare demand and delivery as well as a
move towards a system where interaction between healthcare providers and con-
sumers can achieve maximum output with limited human and financial resources
(Wickramasinghe and Schaffer 2010).

Healthcare services are very well established as an information-rich industry
(ibid). The motivating notion in support of the introduction of IT (information tech-
nology) in healthcare service delivery is that if we can improve the ways of access-
ing and sharing information across healthcare systems by moving away from pen,
paper and human memory towards a new environment, where key stakeholders (e.g.
service providers, consumers, government agencies and healthcare managers) can
reliably and securely share information electronically, health outcomes and quality
of care can be improved significantly (Mort et al. 2009).

Use of HIT can also help with cost savings, improve patient involvement and
produce useable secondary data for further research and training (Car et al. 2008).
However, the transformation from cabinets and paper files to computers and HIS
software is not a candid proposition and is sometimes faced with many known and
unknown hurdles, such as technological, organisational, financial and people issues,
as a result of the complex and multifaceted environment of healthcare service
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delivery where different human and non-human actors interact with each other in
very complex ways (Ammenwerth et al. 2006; André et al. 2008; Catwell and
Sheikh 2009; Cresswell et al. 2010; DesRoches et al. 2008; Lorenzi et al. 2009).

Given the inherent complexities of healthcare operations, it is argued in this
chapter that human and non-human actor interactions are challenging and need to
be evaluated with theoretically informed techniques (Wickramasinghe and Schaffer
2010). One approach identified in the literature used to facilitate correct and accu-
rate capturing of the complexities and levels of interactions in healthcare operations
is to use an ANT (Muhammad et al. 2012; Cresswell et al. 2010; Wickramasinghe
et al. 2009).

To determine the functionality of a system, it is important to understand the fit
between technical subsystems and social subsystems in an organisation (Mitchell
and Nault 2008). The emphasis is then not only on studying the impact of the tech-
nology on organisations and their work processes but also on the impact of social
and people issues pertaining to technology and work processes (Cresswell et al.
2010). For this reason, it is also important to understand the interrelationship and
interactions of the technical and social systems between each other (Coiera 2004).
The lens of actor-network theory (ANT) is useful in such contexts as it can be
applied to analyse the data collected during the research. This can assist the
researcher to understand the user requirements, their perceptions and expectations
from the HIT implementation and to understand their needs and intentions to adopt
the new e-health system.

This chapter shows the benefits of applying an actor-network theory (ANT) lens
of analysis to the collective data set to further understand the richness of the actor-
network theory (ANT) and potential challenges, complications and general com-
plexities of any/all people/technology interactions as the HIS implementation and
adoptions move forward to a large-scale implementation. We believe that this can be
achieved by the incorporation of an ANT analysis as is illustrated in this chapter,
and by doing an ANT analysis a successful and more realistic mapping of the rich
and complex environment which ultimately will ensure the appropriate design,
development, implementation and adoption of the HIS solution will be enabled.
This process serves to illustrate the power of such an ANT analysis for a healthcare
delivery context.

Healthcare systems are complex systems especially when they integrate with
information technology. This environment is further complicated by the interaction
of different human and non-human actors that often leads to failed technology-
based healthcare interventions and implementations which are also costly and have
far-reaching impacts (Cresswell et al. 2011). Thus, it becomes necessary and impor-
tant to evaluate these interventions with theoretically informed techniques to enable
a deeper understanding which in turn can facilitate a successful implementation and
adoption of the intended health information technology (Cresswell et al. 2011).

We contend that a sociotechnical systems perspective can provide the founda-
tions for a fuller understanding so that there is a better evaluation and provision of
specific solutions to address gaps in their current development, implementation and
adoption. Furthermore, it can also enhance our understanding by providing a
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mechanism to study the relationships between technology organisation, people and
social and financial factors that influence the success of e-health implementation
and adoption. We believe that a viable healthcare system can only be achieved if
these considerations are jointly optimised.

14.2 Actor-Network Theory (ANT)

Actor-network theory (ANT) is a sociological theory developed by French sociolo-
gist Bruno Latour and Michel Callon and British sociologist John Law (Latour
2005; Law and Hassard 1999; Muhammad et al. 2013). Its fundamental stand is that
technologies and people are linked in an often-complex network. ANT tries to
bridge the gap between a sociotechnical divide by denying the existence of purely
social or technical relations. In doing so, it takes a very radical stance and goes as
far as challenging many of the conventional epistemological ideas and rejecting any
distinction between subject or object, nature or culture and technology and society.

ANT assumes that each entity (such as technologies, organisations and humans)
is an actor. Therefore, the actors have the potential to transform and mediate social
relationships (Cresswell et al. 2010). ANT further emphasises that entities regard-
less of their nature, whether human, technologies or process, are not fixed. Thus,
they do not have any significance on their own, but rather their significance depends
on the nature of their relations with other entities in the network and their role which
may change as their relations change (Law 2006). This means that neither actors nor
their relations are static and permanent; they change over time and across social and
political contexts (Singleton and Michael 1993).

Actors are essentially considered heterogeneous in nature, representing negotia-
tions at different levels (e.g. political, social, technical and/or economic levels).
Further, the degrees of commitment, skills, constraints and prejudice among actors
also can vary. Often, these represent a mixture of one or two of social, technical or
personal levels (Latour 2005). At the technical level, the role of technology may be
involved to facilitate users by giving them accurate and up-to-date information
when it is needed. The accuracy (effectiveness and efficiency) of the technology
would be best determined or disputed by the users (nurses, clinicians, pharmacists
and patients). To better understand relationships and how they create meaning and
describe the role of different actors (e.g. the patient, GPs, nurses, different diagnos-
tic tests, different medical technologies, different communication channels, stan-
dards, protocols and decision-makers and policymakers), ANT suggests we should
think in terms of networks of relations or actor networks (Williams-Jones and
Graham 2003).
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14.3 Key Concepts of ANT

To apply ANT appropriately, it is first necessary to become familiar with the follow-
ing key constructs and map them with the implementation and adoption of HIS.

Actor/Actant Actors are the web of participants in the network including all
human and non-human entities. Because of the strong biased interpretation of the
word actor towards human, the word actant is commonly used to refer both human
and non-human actors (Wickramasinghe et al. 2012). Examples include humans,
organisations, technology, technical artefacts and graphical representations.

Heterogeneous Network A network of aligned interests formed by the actors/
actants. This is a network of materially different actors that is achieved by a great
deal of work that both shapes those various social and nonsocial elements and dis-
ciplines them so that they work together, instead of making off on their own
(Wickramasinghe et al. 2012).

Tokens/Quasi Objects Created through the successful interaction of actors/actants
in a network and are passed between actors within the network. As the token is
increasingly transmitted or passed through the network, it becomes increasingly
punctualised and increasingly reified especially when the token is decreasingly
transmitted or when an actor fails to transmit the token (Wickramasinghe et al. 2012).

Punctualisation Central to ANT. Within the domain of ANT, every actor/actant in
the web of relations is connected to others and will be considered as a single object
or concept in the same way as the concept of abstraction is treated in object-oriented
programming. These sub-actors are sometimes hidden from normal view and can
only be viewed in the case of a network breakdown. This concept is often referred as
a depunctualisation. Because ANT requires all actors or sections of a network to
perform required tasks and therefore maintain the web of relations, this becomes
more focused when a breakdown in the network occurs. In case any actor ceases to
operate or maintain its link, the entire actor network would break down resulting in
punctualisation. Punctualisation is thus a process and cannot be achieved indefinitely
rather it is a relational effect and is recursive in nature (Law and Hassard 1999).

Obligatory Passage Point (OPP) Broadly refers to a situation that must occur for
all the actors to satisfy the interests that have been attributed to them by the focal
actor. The focal actor defines the OPP through which the other actors must pass
through and by which the focal actor becomes indispensable (Callon 1986).

Irreversibility The degree of irreversibility depends on the extent to which it is
subsequently impossible to go back to a point where that translation was only one
among others (Callon 1986) and the extent to which it shapes and determines sub-
sequent translations (Latour 2005).
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Given the very complex nature of healthcare operations (Lubitz and
Wickramasinghe 2006), irreversibility is generally not likely to occur. However, it
is vital that chains of events are continuously analysed in order that future events
can be addressed as effectively and efficiently as possible.

To realise the importance of the application of ANT into the study of evaluation
of the implementation and adoption of HIS, it is important to understand the key
concepts of ANT and map them to the critical issues endured in HIS implementation
and adoptions. An initial assessment of these key concepts and their mapping is
provided in Table 14.1.

Irreversibility In the context of a very complex nature of healthcare operations,
irreversibility is very less likely to occur and would be more dependent on social
networks and the nature of interaction between human and non-human actors in the
network. Here it is important to remember though the chain of events needs to be
monitored carefully so the future events can be addressed in best possible
manners.

14.4 Actor Networks

Actor networks are highly dynamic and inherently unstable in their nature.
Understanding the alignment between people, technology, their roles, routines, val-
ues, training and incentives and the role of technology and how it can facilitate or
negatively impact the work processes and tasks in an organisation can serve to sta-
bilise these networks (Greenhalgh and Stones 2010; Wickramasinghe et al. 2011).
Actor networks need to be continually maintained through the engagement (e.g. a
process known as enrolment in ANT) of the different actors/actants involved in the
process.

At times, actor networks may fail and hence may need to be replaced by other
networks or by integrating new enrolments. The enrolment of new actors/actants
leads to the reconfiguration of the networks as interests are translated to suit the
needs of the wider body of actors. These actors then take part in a negotiation pro-
cess to define the new identity of the actor networks. In this process, importance is
placed on the actions of actors and networks and the interactions between different
actors (e.g. social institutions, individuals, government, technology, communication
channels, rules and regulations, protocols and work environment) (Wickramasinghe
et al. 2011; Muhammad et al. 2013).

The origin of power and structure are the main sources and drivers of the exis-
tence of such actor networks. Thus, if there needs to be an understanding of the
essential dynamics within such an actor network, it is important to understand and
consider all the components that collaborate, co-operate and compete to lead to
propagation and perseverance of ANT and how to unpack and then understand the
underlying process and important components of actors and their networks that are



224

I. Muhammad and N. Wickramasinghe

Table 14.1 Mapping of the HIS Implementation and Adoption with ANT

Key concepts of
ANT

Mapping of the HIS implementation and adoption with ANT

Actor/actant

In the HIS context, actors/actants are different stakeholders in healthcare
delivery settings such as technology (Web 2.0, databases, graphical user
interfaces, IHI and different computer hardware and software) and people
(service providers, healthcare funders, healthcare service recipients,
healthcare organisations, suppliers and private health insurers as well as
clinical administrative technologies, work process and health records) in the
form of paper or electronic

Heterogeneous
network

The HIS technology here is clearly a network of different applications in this
context

But it is important to understand that heterogeneous network in ANT requires
to conceptualise the network as aligned interest including people,
organisations, standards and protocols and their interaction with technology.
The key here is a better alignment and representation of interests so the
healthcare delivery can be improved

Tokens/quasi
objects

In the HIS context, this translates to successful cost-effective and efficient
healthcare delivery, such as for GPs treating patient by having a capability of
sharing health information with other service providers and for patients who
are on long-term medicine having capability to print prescription from home
issued by their doctor through the HIS portal. It is important to understand
here that to maintain the integrity of the network all the time is very
important because if wrong information is passed through the network, the
errors would be devastating because they can propagate quickly and will
multiply

Punctualisation

For example, a computer on which one is working would be treated as a
single block or unit. Only when it breaks down and needs help with spare
parts can reveal the hidden chain of network consisting of different actors
made up of people, computer parts and organisations. Similarly, in the HIS
context, uploading health record of a patient is a consequence of the
interaction and coordination of many subtasks. This only can be revealed if
breakdown at this point occurs and depunctualisation of the network happens
and all subtask would be carefully examined

Obligatory
passage point
(OPP)

In the HIS context, one can illustrate this by taking the example of access
rights. The interface of the system is developed in a way that no service can
access any record without using their IHI, which in this case constitute an
obligatory passage point through which they must pass for their everyday
activities

hidden and cannot readily be seen or understood (Harding 2004; Singleton and

Michael 1993).

ANT assists in mapping the actors involved in the development, use and imple-
mentation of the HIS at micro, meso and macro levels, as well as the actor network
of their engagement and some of the actors’ connections. This task is complicated
because the actors participate in many networks which may or may not overlap with
the introduction of a technology solution nationwide.

Actor networks can be thought of as being fractal and expanding all the time with
each actor becoming a node for another network (Law 1999). This complexity
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The Four Moments of Translation

Problematisation Interessement Enroliment Mobilization
At this stage Problem Primary actor/actant TS e Maintaining_ the network
is Identified as well convince other allies - by persuading \he
as actors/actants and to join network and e actants that the interests
their interests are ; P 9 — of translates and actants
identified and framed. lock them into and acceptance of are same so the
Then a primary actor problematisation. roles led more allies Iment b
is chosen who act as to attach IS CE SR
a OPP between other active support

Obligatory Point of Passage (OOP) /

The partial and temporary but only Negotiation route for problem solving

Framing

v

A state of stable network

Fig. 14.1 Moments of translation in ANT (adapted from Muhammad et al. (2012))

makes it very difficult to separate the foreground from the background, and such a
network is thus challenging to analyse. To overcome this complexity, it is useful to
simplify the actor network, and this can be done using the concept of punctualisa-
tion or creation of black boxes (Law 2006).

For the purpose of analysis and despite a risk for oversimplification, networks
that are stable and strong can be treated as an obligatory passage point (OPP) for
some larger networks. The supporting network can then be black boxed. For exam-
ple, within Fig. 14.1, each box of different levels are complex black boxes, each
with its own internal network that can be further expanded or opened to create its
own network. The actors of each black box not only interact with each other but also
with various actors from additional external networks. Such networks are complex
and dynamic in nature. For example, a change (government funding scheme, hospi-
tal policy, introduction of a new technology) will impact different actors and their
interactions from multiple aspects, and the networks will reorganise and realign as
acceptance and/or resistance is manifested.

ANT also advocates a focus on the multiple factors influencing the alignment of
linkages between actors and their networks (Mol 2002), but does not emphasise the
specific shape or structure of the actor network. For example, in the case of a health-
care decision support system, the technology could be different for different pur-
poses. It may serve the purpose of its targeted audience and be accepted promptly
or not serve the purpose and be resisted strongly by other actors. Hence, it is impor-
tant to understand how actors can be brought together in a network and help them to
keep participating in the network. The concept of translation can assist with this task
(Law and Hassard 1999).
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14.5 Three Stages of ANT

In addition to the aforementioned commentary, it is also necessary to be aware of
the three key stages of ANT, which are as follows:

Inscription

Inscription is a process of creating technical text and communication artefacts to
protect an actor’s interests in a network (Latour 2005; Monteiro 2000;
Wickramasinghe and Bali 2009). This is a term used for all text and communication
in different media including journal articles, conference papers and presentations,
grants proposals and patents. Given the functions of an e-health record in general,
the inscription stage is most beneficial to facilitate an in-depth analysis regarding
the content of the record and how this is communicated. Inscription takes place dur-
ing the development of the technological system and its placement into the actor
network that means the physical existence of technology is not necessary for inscrip-
tion to happen. It needs to be convinced once in place and convinced it is forceful
enough to be negotiated (Latour 2005). If inscription is strong enough, the program
prescribed by it will be followed by other actors (Latour 2005). The stage of inscrip-
tion starts as soon as system is conceptualised and documented. Inscription can help
to understand the underlying assertions of actors; it asserts that technological arte-
facts always are embedded in developer’s beliefs, social norms, user’s beliefs and
patron of use and assumptions about the system.

Translation
Translation is used to explain the process of creation of actor networks and the for-
mation of ordering effects (Callon and Law 1988; Law 1991). As Latour (2005,
p. 64) explains:

ANT is the name of a movement, a displacement, a transformation, a translation, and enrol-

ment. It is an association between entities which are in no way recognisable as being social
in the ordinary manner, except in the brief moment when they are reshuffled together.

At this stage, all actors decide to be part of a specific network if it is worth build-
ing (Wickramasinghe and Bali 2009). A good example of this function is the forma-
tion of the National E-Health Transition Authority (NEHTA) in the Australian case
study and the identification of GPs ( general practitioners) as primary actors in the
case of the HIS adoption and implementation. Translation is a vital element of
ANT. This term is used to explain the process of creating actor networks and the
formation of ordering effects (Callon 1986; Law and Callon 1992). The translation
stage provides insights into how the HIS system can be integrated into the very
complex work environment of healthcare services and delivery.

Translation encourages actors to be involved in the formation of the network and
helps the primary actor to overcome resistance. Each actor in the network is an
independent entity and regardless of its formation (e.g. a person, group, institute,
company, process, hardware or software) will have its own set of diverse interests
(Law and Callon 1992). Therefore, the network can only be stable if the interests of
different actors can easily and continually be translated (Callon 1986).
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The process of translation can also be called a process of negotiation. After the
creation of a network, in the presence of many actors, a strong or primary actor
would translate the interests of other actors into his/her own by negotiating with the
other actors. At this stage, all actors decide to be (or not to be) part of the new net-
work, which is usually dependent on the perceived benefit to themselves
(Wickramasinghe and Bali 2009). Among human actors, the translation process is
analogous to the negotiation of common interests, whereas the translation among
human and non-human actors is typically negotiated through the design of scripts
(Callon 1986).

The process of translation of actor/actant interests is achieved through a series of
four moments of translation as shown in Fig. 14.1 (Callon 1986):

. Problematisation
. Interessement

. Enrolment

. Mobilisation

AW N —

The concept of translation and its four moments is important. This aspect helps
the reader to understand how different groups of actors/actants can be brought
together to support a common goal and achieve successful enrolment to stabilise the
network.

Any resistance to sociotechnical change can be met by reorganising the relations
in actor networks and translating their interests into common goals. Counterclaims
and disagreements that arise from different actors in a network can harm the stabil-
ity of the network. In the vision for the HIS, concerns regarding aggravated health-
care costs, disparate patient information system and healthcare quality, safety and
efficiency shaped the problematisation stage. The HIS is the primary actor as well
as the OPP between other actors. Competing roles between the incoming primary
actor (HIS) and the outgoing actor (paper-based documentation) require that links
between the latter (paper) and other actors (e.g. nurses, medical staff, allied health
professionals and patients) are weakened. In addition, the ties (interests) between
the incoming actor (HIS) and the other actors need strengthening, through interes-
sement, to be successful. If this process succeeds, then it can facilitate the enrolment
stage in which actors accept and align their positions in new networks where the
actor paper-based documentation leaves and the HIS enters. Mobilisation happens
when the new networks become active and stable with the new actor.

The foundation of networks is built upon the rules of interactions between actors.
Therefore, continuous translation of interests at different levels is a primary source
of social order. It is therefore also important to understand the role of controlling
elements and their influences and contribution (Law 2006).

Framing

Framing is an operation that can help to define actors and distinguish different
actors and goods from each other (Callon 1999). This last and final stage in the ANT
process can help a network to stabilise. At this stage, key issues and debates would
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already have been negotiated within the network, and technologies can become
more stabilised over time (Wickramasinghe and Bali 2009).

14.6 The Actor-Network Theory Approach to Evaluate HIS

To fully comprehend the successful development, implementation and use of a new
technology known as the HIS in health care, it is important to investigate beyond the
linear models of technology adoption, diffusion and transfer. Simple binary models
are not enough because of the complex and dynamic nature of healthcare settings.
The complex nature of interaction between the technology and social often renders
the two inseparable (Williams-Jones and Graham 2003).

ANT is considered an appropriate choice to analyse the HIS evaluation study
because it can be used to identify and acknowledge the impacts of human and non-
human, social or policy issues within the healthcare setting (Latour 2005). ANT is
robust enough to accurately capture the complexities, nuances and richness of
healthcare operations. In doing so, ANT can also be used to investigate and theorise
questions about why and how networks come into existence, what sort of associa-
tions and impacts they can have on each other, how positions move and change in a
network, how actors enrol and leave the network and most importantly how net-
works can achieve stability (Callon 1999; Doolin and Lowe 2002; McLean and
Hassard 2004). An assumption of ANT theory is that if any new actor is enrolled or
an old actor leaves a network it affects the whole network (Cresswell et al. 2010;
Doolin and Lowe 2002).

The ability of actors and end users to contest the problematisation of the technol-
ogy can be affected by power structures already present in the network. These con-
siderations are naturally relevant to the context of the HIS implementation and
adoption in complex healthcare settings.

Any translation may succeed or fail, but only when failures of technology and
networks occur then one will be able to reveal the underlying reasons and embedded
norms and values (Greenhalgh and Stones 2010; Law and Hassard 1999; Williams-
Jones and Graham 2003). In an ANT context, translation that has not properly incor-
porated the differences in social (nurse’s perceptions, requirements and needs) and
technology/system offerings has led to these issues arising. However, without ANT
it is also easy to dismiss the user perspective as “they just do not get it”, which hap-
pens frequently in the implementation of information systems into healthcare con-
texts (Greenhalgh and Stones 2010).

Actor-network theory is considered an appropriate choice for HIS implementa-
tion and adoption because it can identify and then acknowledge all human and
non-human actors within the healthcare setting and any impact of their interaction
on social or policy issues that might occur (Latour et al. 1996).

In doing so, ANT can also help to investigate the question of why and how net-
works come into existence, what sort of associations and impact they can have on
each other, how they move and change their position in a network, how they enrol
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and leave the network and most importantly how these networks can achieve stabil-
ity (Doolin and Lowe 2002; Callon 1986; McLean and Hassard 2004) that would
lead to successful implementation and adoption of proposed system. ANT’s assump-
tion that if any new actor is enrolled in the network or old actor leaves the network,
it would affect the whole network (Cresswell et al. 2010; Doolin and Lowe 2002)
will help us to understand the impact of the HIS on underlying structures of health-
care settings.

ANT can also assist in understanding the active role of objects in shaping social
realities by challenging the assumption of the separation between non-human and
human worlds (Greenhalgh and Stones 2010; McLean and Hassard 2004; Rydin
2010; Tobler 2008; Walsham 1997). This would assist researchers in studying the
complexities of the relationships between human and non-human actors, the sus-
tainability of power relationships between human actors and what kind of influence
artefacts can have on human actors’ relationships in transforming health care
(Cresswell et al. 2010).

The rational to choose ANT to evaluate the HIS system is the strength of ANT’s
ability to identify and explore the real complexities involved in healthcare service
delivery. Other approaches used to study information systems adoption, such as dif-
fusion of innovation (DOI) theory, emphasise the properties of the technology or
individual and organisation itself in isolation without considering the rules of their
interaction. This approach can oversimplify the very complex nature of healthcare
service delivery setting (Wickramasinghe and Bali 2009), whereas ANT’s approach
of investigation can cover these complexities by thoroughly studying the network of
actors and their associations. Thus, ANT can provide a unique way to view HIS
implementation and adoption studies.

14.7 Critique and Limitations of ANT

Although ANT has been applied to the implementation and adoption of many
IT-based healthcare innovation studies (Berg et al. 2003; Cresswell et al. 2010,
2011; Hall et al. 2010), it is important to note that ANT has also been criticised for
its limitations (Williams 2007; Cresswell et al. 2010, 2011; Greenhalgh and Stones
2010; Walsham 1997). Some of the key limitations of ANT identified in the litera-
ture include a lack of ability to consider the broader social structures (Walsham
1997) and a lack of ability to consider the macro-environmental factors (McLean
and Hassard 2004). However, the advocates of ANT have argued that the macro
level structures of the system or society are made up of the same artefacts so they
can be analysed in the same way as micro level structures. Further the advocates of
ANT have argued that ANT is flexible enough to allow different levels of analysis.
Latour (2005) argues that differences between network and actor are two faces of
the same phenomenon. Mixing structuration theory with ANT can help in overcom-
ing this problem as it can link multiple levels of analysis from individual to organ-
isation level settings (Walsham 1997).
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Another criticism of ANT is its inability to explain the formation of relationships
between actors and over changes of events in networks (Cresswell et al. 2011;
Greenhalgh and Stones 2010; Kaghan and Bowker 2001). ANT’s assumption of
symmetry between the social and technological actors has also been criticised
(Mutch 2002). There is an argument that all actors are not same as some can have
more influence than others and human feelings and emotions can play strong role in
different circumstances (Mutch 2002; Walsham 1997).

Another criticism of ANT relates to its methodological standing. It has been
argued that ANT is a method of describing rather than explaining (Bloomfield
1991); however, Latour (2005) counters this criticism by explaining that ANT does
not try to explain the actor’s reasons for joining the network but searches for proce-
dural activities that happen in negotiations between different actors. Thus, ANT
never intended to explain the behaviour, but ANT is a way to understand why and
how the actors behave (Law and Hassard 1999).

Lastly, the position of the researcher in the research is another criticism of
ANT. The researcher’s role in labelling actors, defining the passage point and scop-
ing the actor network can be influential and can have an impact on the results. Thus
the researcher should be critical in their labelling of actors and analysis in general
and thereby be guided by the actors themselves.

To overcome these limitations, many researchers have suggested that ANT can
be combined with other theoretical lenses such as structuration theory (ST) and
strong structuration theory (SST) (Cresswell et al. 2011; Greenhalgh and Stones
2010; Trudel 2010; Walsham 1997).

14.8 Conclusion

The need for IT-based interventions in the healthcare service delivery to improve
information and communication and thereby provide superior value-based care is
well recognised globally. Different e-health solutions are being implemented with
mixed success to address this challenge (Protti and Smit 2006; Basch 2005;
DesRoches et al. 2008; Greenhalgh and Stones 2010). It is, therefore, important to
evaluate these technologies with theoretically informed approaches to enjoy more
successful outcomes.

We believe it is important to develop a deeper understanding constraint to the
development, adoption, implementation and diffusion of these various HIS solu-
tions. Specifically, we suggest that a sociotechnical, e.g. ANT-based, approach can
inform and facilitate such evaluations.

A sociotechnical approach of study will allow more flexibility in system design
and adoption. We have argued that this approach will be of benefit to both practitio-
ners for better design and implementation and researchers for better evaluation. One
of the main challenges of technology-based organisational change research is to
find the answer of an ontological question of balance between agency and structures
(McPhee and Poole 2001; Tobler 2008). This chapter has served to outline the key
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concepts of ANT that are relevant in the context of the HIS adoption and implemen-
tation and discussed the appropriateness of an ANT-based theoretical lens for the
evaluation of HIS in very complex environment of healthcare service delivery. We
have also noted that ANT has been criticised by several scholars because of its
appropriateness as an ontology and/or epistemology (Latour 2005). Therefore, we
recommend that to reduce the negative impact of these limitations, the use of struc-
turation theory can be incorporated.

References

Ammenwerth, E., Iller, C., & Mabhler, C. (2006). IT-adoption and the interaction of task, technol-
ogy and individuals: A fit framework and a case study. BMC Medical Informatics and Decision
Making, 6, 3.

André, B., Ringdal, G. L., Loge, J. H., Rannestad, T., Laerum, H., & Kaasa, S. (2008). Experiences
with the implementation of computerized tools in health care units: A review article. International
Journal of Human—Computer Interaction, 24(8), 753-775.

Basch, P. (2005). Electronic health records and the national health information network: Affordable,
adoptable, and ready for prime time? Annals of Internal Medicine, 143(3), 227-228.

Berg, M., Aarts, J., & vander Lei, J. (2003). ICT in health care: Sociotechnical approaches. Methods
of Information in Medicine, 42(4), 297-301. https://doi.org/10.1267/METH03040297.

Bloomfield, B. (1991). The role of information systems in the health service: Action at a distance
and the fetish of calculation. Social Studies of Science, 21. SRC-GoogleScholar, 701-734.

Callon, M. (1986). Some elements of a sociology of translation: Domestication of the scallops and
the fishermen of St. Brieuc Bay. In J Law (Ed.), Power, action and belief: A new sociology of
knowledge (pp. 196-233). London: Routledge and Kegan Paul

Callon, M. (1999). Actor-network theory—the market test. Actor Network Theory and After, 47,
181-195.

Callon, M., & Law, J. (1988). Engineering and sociology in a military aircraft project: A network
analysis of technological change. Social Problems, 35(3), 284-297.

Car, J., Anandan, C., Black, A., Cresswell, K., Pagliari, C., McKinstry, B., et al. (2008). The impact
of eHealth on the quality & safety of healthcare: A systematic overview and synthesis of the lit-
erature, report, NHS Connecting for Health Evaluation Programme. London: Imperial College
London.

Catwell, L., & Sheikh, A. (2009). Evaluating eHealth interventions: The need for continuous systemic
evaluation. PLoS Medicine, 6(8), e1000126. https://doi.org/10.1371/journal.pmed. 1000126
Coiera, E. (2004). Four rules for the reinvention of health care. BMJ: British Medical Journal,

328(7449), 1197-1199.

Cresswell, K., Worth, A., & Sheikh, A. (2011). Implementing and adopting electronic health
record systems: How actor-network theory can support evaluation. Clinical Governance: An
International Journal, 16(4), 320-336.

Cresswell, K. M., Worth, A., & Sheikh, A. (2010). Actor-network theory and its role in understand-
ing the implementation of information technology developments in healthcare. BMC Medical
Informatics and Decision Making, 10, 67.

DesRoches, C. M., Campbell, E. G., Rao, S. R., Donelan, K., Ferris, T. G., Jha, A., et al. (2008).
Electronic health records in ambulatory care — A national survey of physicians. New England
Journal of Medicine, 359(1), 50-60. https://doi.org/10.1056/NEJMsa0802005

Doolin, B., & Lowe, A. (2002). To reveal is to critique: Actor-network theory and critical informa-
tion systems research. Journal of Information Technology, 17, 69-78.


https://doi.org/10.1267/METH03040297
https://doi.org/10.1371/journal.pmed.1000126
https://doi.org/10.1056/NEJMsa0802005

232 I. Muhammad and N. Wickramasinghe

Greenhalgh, T., & Stones, R. (2010). Theorising big IT programmes in healthcare: Strong structur-
ation theory meets actor-network theory. Social science & medicine (1982), 70(9), 1285-1294.

Hall, L. M., Ferguson-Paré, M., Peter, E., White, D., Besner, J., Chisholm, A., et al. (2010). Going
blank: Factors contributing to interruptions to nurses’ work and related outcomes. Journal of
Nursing Management, 18(8), 1040-1047.

Harding, S. G. (2004). The feminist standpoint theory reader: Intellectual and political controver-
sies. New York: Routledge.

Kaghan, W., & Bowker, G. (2001). Out of machine age?: Complexity, sociotechnical systems and
actor network theory. Journal of Engineering and Technology Management, 18, 253-269.

Latour, B. (2005). Reassembling the social: An introduction to actor-network theory. Oxford:
Oxford University Press.

Latour, B., Harbers, H., & Koenis, S. (1996). On actor-network theory: A few clarifications.
Cambridge: Academic Press.

Law, J. (1991). A Sociology of monsters: Essays on power, technology, and domination. London:
Routledge.

Law, J. (1999). In J. Law & J. Hassard (Eds.), After ANT: Complexity, naming and topology
(pp- 1-14). Oxford: Blackwell.

Law, J. (2006). Networks, relations, cyborgs: on the social study of technology. Retrieved from
http://oro.open.ac.uk/21394/

Law, J., & Callon, M. (1992). The life and death of an aircraft: A network analysis of technical
change. In Shaping technology/building society: Studies in sociotechnical change (p. 360).
Cambridge, MA: The MIT Press.

Law, J., & Hassard, J. (1999). Actor network theory and after. Oxford: Wiley-Blackwell.

Lorenzi, N., Kouroubali, A., Detmer, D. E., & Bloomrosen, M. (2009). How to successfully select
and implement electronic health records (EHR) in small ambulatory practice settings. BMC
Medical Informatics and Decision Making, 9, 15.

Lubitz, D., & Wickramasinghe, N. (2006). Healthcare and technology: The doctrine of network-
centric healthcare. International Journal of Electronic Healthcare, 2, 322-344.

McLean, C., & Hassard, J. (2004). Symmetrical absence/symmetrical absurdity: Critical notes on
the production of actor-network accounts. Journal of Management Studies, 41(3), 493-519.
https://doi.org/10.1111/j.1467-6486.2004.00442.x

McPhee, R. D., & Poole, M. S. (2001). Organizational structures and configurations. In The
new handbook of organizational communication: Advances in theory, research and methods
(pp- 503-543). Thousand Oaks: Sage.

Mitchell, V., & Nault, B. (2008). The emergence of functional knowledge in sociotechnical sys-
tems. Cambridge: Academic Press.

Mol, A. (2002). The body multiple: Ontology in medical practice. Durham/London: Duke
University Press.

Monteiro, E. (2000). Actor-network theory and information infrastructure. From Control to Drift,
71-83.

Mort, M., Finch, T., & May, C. (2009). Making and unmaking telepatients: Identity and gover-
nance in new health technologies. Science, Technology & Human Values, 34(1), 9-33.

Muhammad, I., Teoh, S. Y., & Wickramasinghe, N. (2012). Why using Actor Network Theory
(ANT) can help to understand the Personally Controlled Electronic Health Record (PCEHR)
in Australia. International Journal of Actor-Network Theory and Technological Innovation
(IJANTTI), 4(2), 44-60.

Muhammad, 1., Teoh, S. Y., & Wickramasinghe, N. (2013). The need for a socio-technical anal-
ysis in e-health: The case of the PCEHR. International Journal of E-Health and Medical
Communications (IJEHMC), 4(2), 65-79.

Mutch, A. (2002). Actors and networks or agents and structures: Towards a realist view of informa-
tion systems. Organization, 9(3), 477.


http://oro.open.ac.uk/21394/
https://doi.org/10.1111/j.1467-6486.2004.00442.x

14 Actor-Network Theory to Assist in Understanding the Implementation... 233

Protti, D., & Smit, C. (2006). The Netherlands: Another European country where GPs have been
using EMRs for over twenty years. Healthcare Information Management & Communications,
30(3). Available at: http://www.healthcareimc.com/bcovers/PDFS/TheNetherlands.pdf

Rydin, Y. (2010). Actor-network theory and planning theory: A response to Boelens. Planning
Theory, 9, 265-268.

Singleton, V., & Michael, M. (1993). Actor-networks and ambivalence: General practitioners in the
UK cervical screening programme. Social Studies of Science, 23(2), 227-264.

Tobler, N. (2008). Technology, organizational change, and the nonhuman agent: Exploratory
analysis of electronic health record implementation in a small practice ambulatory care. Utah:
The University of Utah.

Trudel, M. C. (2010). Challenges to personal information sharing in interorganizational settings:
Learning from the Quebec Health Smart Card project. London: The University of Western
Ontario.

Walsham, G. (1997). Actor-network theory and IS research: Current status and future prospects.
In Information Systems and Qualitative Research: Proceedings of the IFIP TCS WG 8.2
International Conference on Information Systems and Qualitative Research (pp. 466—481),
31st May—3rd June 1997, Philadelphia, Pennsylvania, USA.

Wickramasinghe, N., & Bali, R. K. (2009). The S’ANT imperative for realizing the vision of
healthcare network centric operations. International Journal of ActorNetwork Theory and
Technological Innovation IJANTTI, 1(1), 45-58.

Wickramasinghe, N., Bali, R. K., & Lehaney, B. (2009). Knowledge management primer. New York:
Taylor & Francis.

Wickramasinghe, N., & Schaffer, J. (2010). Realizing value driven e-health solutions. Washington
DC: IBM Centre for the Business of Government.

Wickramasinghe, N., Tatnall, A., & Goldberg, S. (2011). The advantages of mobile solutions for
chronic disease management. In PACIS 2011 Proceedings. Available at: http://aisel.aisnet.org/
pacis2011/214

Wickramasinghe, N., Tatnall, A., & Goldberg, S. (2012). Understanding the advantages of
mobile solutions for chronic disease management: The role of ant as a rich theoretical lens.
International Journal of Actor-Network Theory and Technological Innovation, 4(1), 1-12.
https://doi.org/10.4018/jantti.2012010101.

Williams, R. (2007). Managing complex adaptive networks. In Proceedings of the 4th International
Conference on Intellectual Capital, Knowledge Management & Organizational Learning
(pp. 441-452).

Williams-Jones, B., & Graham, J. E. (2003). Actor-network theory: A tool to support ethical analy-
sis of commercial genetic testing. New Genetics and Society, 22(3), 271-296.


http://www.healthcareimc.com/bcovers/PDFS/TheNetherlands.pdf
http://aisel.aisnet.org/pacis2011/214
http://aisel.aisnet.org/pacis2011/214
https://doi.org/10.4018/jantti.2012010101

	Chapter 14: Actor-Network Theory to Assist in Understanding the Implementation and Adoption of Health Information Systems
	14.1 Background
	14.2 Actor-Network Theory (ANT)
	14.3 Key Concepts of ANT
	14.4 Actor Networks
	14.5 Three Stages of ANT
	14.6 The Actor-Network Theory Approach to Evaluate HIS
	14.7 Critique and Limitations of ANT
	14.8 Conclusion
	References




