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Abstract

Background: Theory-guided approaches to implementation science have informed translation efforts and the acceptance of
eHealth (digital health) interventions in clinical care. However, there is scarce evidence on which theories are best suited to
addressing the inherent complexity of eHealth implementation.

Objective: The abjectives of this systematic review are to identify theories that inform and explain eHealth implementation
and to classify these theories using the typology by Sovacool and Hess for theories of sociotechnical change.

Methods: An electronic search was conducted in the PsycINFO, MEDLINE, Embase, CINAHL, Scopus, Sociological Source
Ultimate, Web of Science, ABI/INFORM, EBSCO, and ProQuest databases in June 2019. Studies were included if they were
published between 2009 and June 2019; were written in English; reported on empirical research, regardless of study or publication
type; reported on one or more theories in the context of eHealth implementation; and were published in a peer-reviewed journal.
A total of 2 reviewers independently assessed the titles, abstracts, and full texts. Theories identified were classified using a
typology for theories of sociotechnical change, which was considered auseful tool for ordering and analyzing the diversetheoretical
approaches as a basis for future theory building.

Results: Of the 13,101 potentially relevant titles, 119 studies were included. The review identified 36 theories used to explain
implementation approaches in eHealth. The most commonly used approaches were the Technology Acceptance Model (TAM)
(n=33) and the Unified Theory of Acceptance and Use of Technology (UTAUT) (n=32). These theorieswere primarily concerned
with individual and interpersonal elements of eHealth acceptance. Less common were theories that reflect the various disorderly
social processes and structural dimensions of implementation, such asthe normalization processtheory (n=17) and the structuration
theory (n=6).

Conclusions; Theories currently informing the implementation of eHealth interventions predominantly focus on predicting or
explaining end-user acceptance. Theoretical perspectivesthat capture the dense and intricate relationships and structures required
to enact sustainable change are lesswell represented in the eHealth literature. Given the growing acknowledgment of the inherent
complexity of eHealth implementation, future research should develop and test models that recognize and reflect the
multidimensional, dynamic, and relational nature of this process.

(J Med Internet Res 2021;23(5):€18500) doi: 10.2196/18500

KEYWORDS
systematic review; eHealth; digital health; mHealth; mobile phone; technology; implementation; adoption; translation; theory

https://www.jmir.org/2021/5/e18500 JMed Internet Res 2021 | vol. 23 | iss. 5|€18500 | p. 1
(page number not for citation purposes)


mailto:Milena.Heinsch@newcastle.edu.au
http://dx.doi.org/10.2196/18500
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Introduction

In recent years, technological innovation in health care has
developed exponentially, and eHealth is now widely viewed as
a significant potentia contributor to improved quality of care
[1,2]. However, despite much policy-level and scholarly
discussions of triggering arevolution in health service delivery,
problems of implementation and uptake of eHealth among both
patients and service providers persist [1,3,4].

Poor uptake of eHealth (a term with contested definitions [5]
but, broadly speaking, “ health services and information delivered
or enhanced through theinternet and related technologies’ [6])
is often explained in terms of barriers and facilitators[1]. In a
recent study, Schreiweis et al [7] identified 77 barriers and 292
facilitators in implementing eHealth services. Similarly, a
systematic review by Granja et al [8] identified 27 factors that
determine the success or failure of eHealth interventions.
Although studies about barriers and facilitators are important,
they tend to fall short of capturing the complexity of the
implementation process and the multiple interrelated factors
that determine the translation and uptake of eHealth [1,9].

Evidence suggests that theory-informed approaches to
implementation science can enhance the trandation and
acceptance of eHealth into clinical care [1,10-18]. Theories
offer explanatory frameworks and formal heuristic devices that
have the potential to move beyond the basic listing of individual
facilitators and barriers to implementation, to capture the
dynamic interaction between them [1]. As Damschroder [19]
notes, theory “enables knowledge to emerge out of seeming
chaos,” facilitating exploration of complex relationships and
interdependencies between variables that unfold in diverse and
changing contexts [20]. This is of paramount importance in
eHealth settings [1,18], which are characterized by a
complicated interplay between patients, clinicians, the health
care system, and the eHealth technol ogy.

Many theories and models have been articulated to inform and
explain eHealth implementation [15]. Despite this abundance,
findings from several reviews show that only a small number
of select theories have been used repeatedly across multiple
publications and by several authors [21-24]. For example, a
recent review by Harst et al [23] of 24 studies of end-user
acceptance of telemedicine found that 2 theories accounted for
20 instances of theory use: the technology acceptance model
(TAM) and the unified theory of acceptance and use of
technology (UTAUT). Similarly, areview on the use of theory
in eHealth weight management interventions by Willmott [24]
identified 18 studies referencing a theory, of which 16
mentioned either the social cognitive theory or the
transtheoretical model.

Theoriesmost commonly used in the literature tend to emphasize
individual factors, such as motivation, attitudes, and behavior,
rather than the broader social and environmental factors
impacting implementation [21,22,25]. Thisis despite evidence
highlighting the multilevel nature of technology implementation
in health care and the importance of targeting variables at
different levels[1,26]. As Glanz and Bishop [22] noted, social
and environmental factors may constrain individuals' behavior
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even when they are highly motivated. Therefore, the authors
recommend complementing individually oriented theorieswith
theories of social, policy, or organizational change [22].

One hindranceto thisisthat the current eHealth implementation
literature is fragmented across multiple specialty areas and
disciplines, making it difficult to locate the range of theories
avalable [27]. To improve the selection and application of
theory, it is necessary to identify an array of theories, across
diverse disciplines, that have the potential to inform eHealth
implementation. A further issue is that many theories contain
overlapping constructs but use different terms to describe them
[26]. Synthesizing theories according to their similaritieswould
facilitate their selection and application at different levels[27].

To address these issues, we conducted a systematic review and
classification of eHealth implementation theories. The review
aims to address the following question: “What theories exist
across disciplines that have been used to inform or explain
eHealth implementation?’ Theories identified by our review
were classified using the typology by Sovacool and Hess [28]
for theories of sociotechnical change. This typology provides
an accessible and useful framework for organizing and selecting
diverse theoretical options that target variables at different
levels. Its use also alows the identification of areas where
further theoretical development is required.

Methods

Overview

This systematic review was conducted by members of thereview
team in accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines
[29]. A PRISMA checklistisavailablein Multimedia Appendix
1[29]. The authors adopted a flexible approach by continuing
to apply the core principles of systematic review methodology
but tailoring the PRISMA guidelinesto the needs of thisreview
[30]. Assuch, formal quality assessment was not conducted for
this review, as the perceived validity or trustworthiness of the
included studies did not address the overall research question,
which sought to identify the existence of theories acrossabroad
and varied body of literature.

Search Strategy

Electronic searches of PsycINFO, MEDLINE, Embase,
CINAHL, Scopus, Sociological Source Ultimate, Web of
Science, ABI/INOFORM, EBSCO, and ProQuest Databases
were conducted by the review team in June 2019 to identify
studies that applied one or more theoretical frameworks to
inform eHealth implementation. For thisreview, implementation
was defined as “the scientific study of methods to promote the
systematic uptake of research findings and other EBPs
(evidence-based practices) into routine practice, and, hence, to
improve the quality and effectiveness of health services” [31].
These databases were chosen because they were deemed to be
likely to catalog studies and disciplines relevant to the eHealth
context and the specific research question. The search was
limited to studies published in the last 10 years (from 2009 to
June 2019) and yielded 21,704 abstractsfor initial consideration.
A full list of key search terms used can be found in Multimedia
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Appendix 2. All records were converted into an EndNote library
and reduced to 13,101 following deduplication. Papers were
then title-checked for relevance to the topic and research
guestions and aims before further screening by 2 independent
reviewers (MH and HW) in accordance with the detailed
inclusion and exclusion criteria outlined bel ow.

Eligibility Criteria
Individual studies wereincluded in the review if they were (1)

published in the last 10 years (from 2009 to June 2019), (2)
published in English, (3) outputs of empirical research or

Textbox 1. Eligibility criteriafor the review.

Heinsch et al

theoretical papers reporting on one or more theories in the
context of eHealthimplementation (thisincluded all study types
and populations), or (4) published in a peer-reviewed journal.
Studies were excluded if they were (1) published before 2009,
(2) not written in English, (3) studiesthat did not report on one
or more theories applied in the context of eHealth
implementation, (4) gray literature not published in a
peer-reviewed journal, (5) dissertations, theses, conference
proceedings, or abstracts, or (6) any form of literature review.
The full éigibility criteria for this review are provided in
Textbox 1.

Inclusion criteria
«  Publication date from 2009 (inclusive) to June 2019
« Austraian and international literature in English language

«  Empirical studies (both quantitative and qualitative)
«  Position, discussion, or theoretical papers

o  Peer-reviewed articles

Exclusion criteria
«  Publication before 2009

« Literaturein non-English language

«  Gray literature or not published in a peer-reviewed journal
«  Dissertations or theses or conference proceedings or abstracts

« Literature reviews (narrative, scoping, and systematic)

«  Papersreporting on one or more theories in the context of eHealth implementation (any study type and population)

«  Papersnot reporting on one or more theories in the context of eHealth implementation

Identification and Selection of Studies

A total of 2 reviewers (MH and HW) independently applied the
predefined inclusion and exclusion criteriato screen for relevant
studies from those obtained through database searching. To
ensure accuracy, record titles and abstracts were screened
manually in EndNote, and documents that did not meet the
selection criteriaoutlined above were excluded by the reviewers.
Following 2 rigorous rounds of title and abstract screening, full
textsof all potentialy digible studieswere examined and further
screened by the 2 independent reviewers (MH and HW) using
the Covidence web-based software (Veritas Health Innovation
Ltd), an effective tool for assisting research teams when
performing systematic reviews or meta-analyses [32]. Articles
that failed to meet the selection criteriawere excluded and then
cross-checked to ensure transparency and accuracy surrounding
the reasons given for exclusion. Any conflicts in decision
making during the screening phase were resolved viadiscussion
between reviewers or, if needed, with the research coordinator
(FKL) until consensus was reached.

Data Extraction and Presentation

As the standardized extraction tool in Covidence did not meet
the specific needs of this review, a modified extraction form
was developed and piloted by the 2 reviewers (MH and HW)
with 10 included studies tabulated and refined accordingly. The
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modified extraction form wastailored to include characteristics
relevant to the research question. The characteristics extracted
by the reviewers included (1) name of theory, (2) description,
(3) instances of theory use, (4) examples of theory application,
and (5) theory type. Instances of theory use refer to the number
of occurrences in which atheory was used. As several studies
used more than one theory, thetotal number of theory instances
exceeded the number of papersincluded in thereview. Examples
of theory application were drawn from the literature to specify
how each theory informed eHeath implementation. The
reviewers then determined each theory type by drawing on the
typology by Sovacool and Hess [28] for theories of
sociotechnical change. This typology categorizes theories
according to where they tend to center their analysis. Theterm
center isintended to convey that atheory may involve elements
of multiple types but that it approximates one ideal type above
all. Thistypology was considered a useful tool for ordering and
analyzing the diverse theoretical approaches identified, as a
basis for future theory building [33].

Thetypology includes 5 categories: agency, structure, relations,
meaning, and norms. Agency-centered theoriesrelateto people’s
individual actions, beliefs, and attitudes, and assume that these
can be explained without deeper consideration of broader social
and systemic elements[28,34,35]. In contrast, structural theories
propose that people are influenced largely by external forces
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beyond their control, such as their organizational, political, or
macrosocial environments [28,35]. Relational theories attempt
to interpret the interactional processes that influence the
circulation of knowledge throughout different social networks.
They view technology and society as coproduced and
coconstructed, with no single dimension creating change by
itself [28,36]. Meaning-centered theories focus on language,
ideas, symbolism, narratives, rhetorical visions, and other
cognitive dimensions that both orient action and are changed
by it. Normative theories offer criteria by which to assess the
positive or negative impact of technology on society or on a
specific group. A sixth category, combined theories, was added
tothese 5 categories. Thisincluded meta-theoriesthat explored
acombination of individual, structural, or relational frameworks.
All authors (MH, JW, JC, HW, CT, and FKL) reviewed and
agreed upon the classification of theories using this typology.

Results

Search Results

The electronic search of key databases resulted in 21,704
potentialy eligiblearticles (Figure 1). This number was reduced

Heinsch et al

to 13,101, following deduplication. Of these, 12,001 papers
were excluded based on title screening and application of the
eligibility criteriaprevioudy outlined. Key reasonsfor exclusion
of papersat title screening included eliminating those that were
in non-English language or those that reported on an irrel evant
topic to the research question, for example, non-eHealth or
theory-related papers. The abstracts of the remaining 1100
papers were then independently screened by reapplying the
inclusion and exclusion criteria, and a further 935 papers were
excluded. Key reasons for exclusion at abstract screening
included nonempirical or gray literature and papersthat reported
abstracts or protocols only. Following a full-text review of the
remaining 165 articles, an additional 46 articles were excluded
because of insufficient reporting on or mention of theories
related to eHealth implementation. In total, 119 articles met the
full, predefined eligibility criteria and were included for data
extraction and synthesis of findings. The PRISMA flowchart
in Figure 1 detail sthe process of eligibility and study selection.

Figure 1. Flowchart of studiesincluded and excluded from the systematic review.
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Theory Summary and Classification

The summary (including theory name, description, instances of
theory use, and examples of application toimplementation) and
classification of all theories used to inform and explain eHealth
implementation is provided in Table 1. In total, 36 distinct
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(n=46)
Feasons for exclusion based on eligibility

Insufficient reporting on or mention of
theories related to eHealth
implementation

theories were identified. Classification of these theories using
thetypology by Sovacool and Hess[28] showed that the theories
used in the literature were predominantly agency centered
(19/36, 53%), followed by relational (7/36, 20%), structural
(6/36, 16%), meaning (3/36, 8%), and combined theory types
(1/36, 4%). No normative theories were identified.
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Table 1. Summary and classification of eHealth implementation theories.

Theory Description Instancesof  Examples of theory application Type

theory use

TAM®

UTAUTP

NPTC

DOIY theory

Proposes that technology accep-
tance and use are affected by an
individual’s perceived ease of use,
perceived usefulness, and subjec-
tive norms

Proposesthat behaviora intention
to use eHedlth interventionsis af-
fected by individual effort ex-
pectancy, performance expectancy,
social influence, facilitating condi-
tions, and habit

Explains the social processes (eg,
coherence, participation, collective
action, and reflexive monitoring)
through which eHealth interven-
tions are operationalized

Explains how an eHealth innova-
tion gains momentum and diffuses
through a specific population. This
process is affected by the innova-
tion itself, time, channels of com-
munication, and an individual’s
social system

33

32

17

16

“This study tested an extended version of TAM and
used thisto explain the attitude of nursing staff towards
using electronic patient record. The addition of external
variables was shown to increase the predictive value of
the model.” (de Veer and Francke, 2010) [37]

“Our research introduces new variables to the TAM
model in order to suit this particular study. These new
variables include staff information technology experi-
ence, technical infrastructures, security concerns, and
information sharing. These additional independent fac-
tors enhance the TAM's predictive power.” (Zayyad
and Toycan, 2018) [38]

“We extended the UTAUT model to investigate further
context-related predictors of acceptance and postul ated
that eHealth literacy, which means the ability to find,
evaluate, and utilize internet-based health information
to health problems, and knowledge of and experience
with eHealth interventions were positively related with
eHealth acceptance, based on previous evidence.”
(Henneman et al, 2017) [39]

“To assess prospects for broad adoption of Electronic
Integrated Antenatal Care, we trained midwives in the
use of the system and then used the UTAUT survey to
assess their intention to adopt thetool.” (Markam et al,
2018) [40]

“Deductive thematic and content analyses were under-
taken by two independent coders [on dataderived from
semistructured interviews]. The NPT coding framework
was used...A coding protocol was developed, trialled
and refined using an additional transcript from each
network.” (Bagot et al, 2017) [41]

“In this paper we present a simplified set of 16 state-
mentsthat express key elements of NPT, but which can
be applied without adetailed knowledge of the underly-
ing theory...we sought to better understand the ways
that potential users of NPT could apply it to real world
problems. Between 2006 and 2009 we engaged with
multiple potentia users. Engaging potential usersinclud-
ed presentations to researchers and practitioners that
linked NPT’s core constructs to practical research and
development problems’ (May et &, 2011) [42]

“The semistructured interview built upon Rogers’ Dif-
fusion Theory and examined the five general stages of
diffusion (knowledge, persuasion, decision, implemen-
tation, and confirmation) that occurred during theclinic
devel opment. We asked respondents to describe the
local mental health services beforetelehealth wasintro-
duced; the process by which the telehealth was intro-
duced to—and adopted by—their organization; and the
acceptance of telehealth by the community.” (Brooks
et al, 2012) [43]

“We used Rogers’ DOI theory framework for how new
innovations are adopted by organizations and Greenhal -
gh’ssubsequent work adapting the framework for health
care settings. We used these frameworksto deductively
explore factors that might help intervention better dif-
fusein each clinic setting... The analysis mapped themes
identified in the qualitative data to the DOI framework
described above” (Lin et al, 2016) [44]

Agency cen-
tered

Agency cen-
tered

Relational

Agency cen-
tered
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Theory Description Instancesof  Examples of theory application Type
theory use

Structuration theory Models the relationship between 6 o “Thisstudy represents an empirical exampleof how  Relational
agency and structure. In eHealth AST® coupled with literature on organizational change
implementation, interventions are offer abetter understanding of technology implementa-
configured and coconstructed over tion practices. Our findings complement past AST re-
timeand can be-adapted or revised search, claiming that implementation successand users
to better accommodate different change attitudes are two important outcomes associated
seftings and needs with appropriation.” (Barrett and Stephens, 2017) [45]

crRf A meta-theoretical framework that 6 «  “Themain results presented subsequently address Combined
provides an overarching typology identified barriersand facilitatorsinfluencing theimple-
of constructsrelating to implemen- mentation of internet-based patient-provider communi-
tation, including intervention cation in 5 hospital units using CFIR to identify deter-
characteristics, outer setting, inner minants distinguishing between high and low implemen-
setting, and individual characteris- tation success.” (Varsi et a, 2015) [46]
tics «  “Semistructured interviews were devel oped based on

the constructs of the CFIR which provides a pragmatic
organization of theory-informed constructs known to
impact implementation success acrossfivedomains...In-
terview transcripts were analyzed by two independent
investigators using the Framework Method. Thisin-
volved alargely deductive thematic analysis using a
codebook based on the constructs of the CFIR.” (Ware
et al, 2018) [47]

ANTY Positsthat objectshaveagency and 4 . “Thisisaqualitative study, in which ANT wasused as Relational
that a combination of network atheoretical reference. The ANT proposes to follow
components (both human and and map actant’ movements and the influences
nonhuman) helps create and/or in- traversing their reciprocal connections...Our method-
fluence social effects (such asim- ological reference was the ‘ cartography of the contro-
plementation) versies, considered a set of techniques to explore and

visualize controversies and discussions, observing and
describing socid debate, especially—but not exclusive-
ly—around technical and scientific problems.” (Caval-
cante et a, 2019) [48]

TPE" Extends the theory of reasoned 3 « “Thisstudy integrated the Technology Acceptance Agency cen-
action to incorporate actors’ per- Model and TPB frameworks to evaluate patient accep- tered
ceived control over the outcomes tance of e-health services. The Technology Acceptance
of their behaviors Model and TPB frameworks were devel oped based on

thetheory of reasoned action.” (Albar and Hogue, 2019)
[49]

Ingtitutional theory ~ Positsthat an organization’senvi- 3 «  “Duetothe unique and highly institutionalized health-  Structural
ronment i capable of strongly in- careenvironment in the US, wethereforefocus on EHR
fluencing the devel opment, accep- adoption asan isomorphic institutional changethat leads
:?‘”CQ and use of eHealthinterven- to the decision to acquire and make avail able el ectronic

ions

recordsfor usein ambulatory services...we believe that
ingtitutional theory isauseful framework for analyzing
EHR adoption.” (Sherer et a, 2016 [50])

scTl Posits that the acquisition of new 3 o “Theresearch framework encompassesthree categories. Agency cen-
knowledge and perceived self-effi- The proposed bidirectional interaction betweenthebe- tered
cacy inusing interventionsisinflu- lief types associated to these categories is based on
enced by observing othersin the SCT's assumption that individual behaviour is shaped
context of social interactions and by outcome expectations (behavioural factors), self-
experiences (including the media) perception (personal factors) and the social and physical

environment (environmental factors).” (Weeger and
Gewald, 2015) [51]

Theory of reasoned A social-psychological attitude- 2 Agency cen-
action behavior model that examines tered
normative social influenceson be-
havioral intention
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Theory Description Instancesof  Examples of theory application Type
theory use
“The theoretical background of this study focuses on
the Theory of Reasoned Action...to analyze the influ-
ence of smartphones at tertiary hospitals. This study
also appliesthe Technology Acceptance Model...Based
on the accumulated knowledge from Kim and Chang,
and Chang, the research model was derived...” (Moon
and Chang, 2014) [52]

|TK Posits that the identity associated 2 “We briefly reviewed the existing state of researchon  Agency cen-
with aparticular roleislikely to health I T adoption in information science and the tered
drive individual decision making medical informatics literatures. Thisis followed by a
about eHealth interventions discussion of identity theories and their application to

unigue aspects of the healthcare context.” (Mishra et
al, 2012) [53]

pMT! Explains how the perceived threat 2 “To study the influence of PMT components on users  Agency cen-
of anew eHealth intervention af- mobile health adopt intentions, we developed aninte-  tered
fectsindividual adoption and im- grated model based onthe PMT theory and the moder-
plementation attitudes and behav- ating role of gender, age, and education.” (Guo et al,
iors 2015) [54]

Health belief model  Suggeststhat apersonal threat, to- 2 “We applied a new adoption model that combines 3 Agency cen-
gether with belief in the effective- different theories, namely, extended unified theory of  tered
ness of the proposed behavior, acceptance and use of technology, health belief model,
predictsthelikelihood of engaging and the diffusion of innovation; all the 3 theories pro-
in that behavior vided relevant contributions for the understanding of

EHR portals. To test the research model, we used the
partial least squares causal modelling approach.”
(Tavares and Oliveira, 2018) [55]

BMHSU™ A modd for predictingand explain- 2 “We used a multiphase, longitudinal study design. The Agency cen-
ing factors that lead to the use of four objectives were addressed in the four proposed tered
eHealth services. These can in- stages of use. Applying Venkatesh’'s UTAUT and An-
clude predisposing, enabling, and derson’s BMHSU, we conceptualized that caregivers
needs factors will go through the stages of consideration, initiation,

utilization, and outcomes.” (Chiu and Eysenbach, 2010)
(56]

Sociotechnical syss  Proposes an interdependent relas 1 “Drawing insight from thetheoretical lensof Sociotech- Relational

tems theory tionship between the socia and nical theory, the seven clusters of factors required for
technical aspects of an organiza- health-risk assessments implementation could be read
tion (eg, human-computer inter- as belonging to three overarching aspects: Technical
face). It suggests that these must (cluster 1, 2 and 3), Social-Patient (cluster 4 and 5), and
be viewed congruently to optimize Social-Provider (cluster 6 and 7).” (Ahmad et al, 2012)
theimplementation of new eHealth [57]
interventions

ECT" Posits that expectations, coupled 1 “The conceptual framework of this research was cited Meaning
with perceived performance of an from ECT. This theory was adopted extensively inthe centered
eHealth intervention, lead to post- field of Marketing and Management I nformation System
purchase satisfaction since the 1980s, though rarely applied to the healthcare

field. We also used al the constructs derived from
Oliver’'s ECT model in our research to present the
original concept of thismodel.” (Chou et a, 2012) [58]

PCT® Posits that past experiencesof us- 1 “Arguably, PCT isavery useful framework for making Meaning
ing eHealth technologiesand indi- more visible what lies below the surface of human centered
vidual assumptionsin relation to problems in organisations...Consequently, this paper
thedesign, impact, ownership, and employs PCT as atheoretical lens to understand clini-
value of these technologies can cians' reluctance to accept and use new I T systemsin
strongly influence acceptance or the NHS.” (Fernando et al, 2012) [59]
reluctance toward an eHesalth inter-
vention

Resource depen- 1 Structural

dence theory

https://www.jmir.org/2021/5/€18500

RenderX

JMed Internet Res 2021 | vol. 23 | iss. 5| €18500 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Heinsch et al

Theory

Description

Examples of theory application

Type

Theory of middle
managers' role

PADP emotional
state theory

Information behav-
ior theory

JDRMY

Cultural dimension
theory

Affect theory

Asserts that acquiring and main-
taining resources (eg, eHealth in-
terventions) iskey to organization-
al survival. Scarce resource avail-
ability or uncertainty about the
environment motivates managers
to act in ways to secure more re-
sourcesand reduce their uncertain-

ty

Hypothesizes that middle man-
agers promote implementation by
fulfilling 4 roles: diffusing informa-
tion, synthesizing information,
mediating between strategy and
day-to-day activities, and selling
intervention implementation

Assertsthat all emotional respons-
esto physical and social environ-
mental stimuli can be captured in
3 dimensions: pleasure (enjoy-

ment), arousal (aertness), and

dominance (contral), which subse-
quently influence human behavior

Posits that information systems
serve as a bridge between users
and information resources. They
consist of mediators (people who
help users seek information and
share the same social norms) and
technol ogies (techniques and tools)
that help users with the search

Suggests that strain is aresponse
to imbal ance between demandson
individuals and the resources they
have to deal with these demands

Shows the effects of asociety’s
culture on the values of its mem-
bers and how these values relate
to implementation behaviors

Claimsthat there are 3 primary
types of affect or emotion, includ-
ing positive (joy, interest, and ex-
citement), neutral (surprise), and
negative (anger, terror, and dis-
gust). These affective states may
be advantageous or disadvanta-
geousin users' acceptance of new
information systems

“This study used the resource dependence theory to
understand how the environment influences hospitals
investmentsin health information technology.” (Tarver
and Menachemi, 2018) [60]

“Although the theory has received some empirical
support, the extent to which it aligns with middle man-
agers experiencein practice is unclear. The objectives
of this study wereto (1) assess alignment between
middle managers experience and the theory’s hypoth-
esized roles and activities and (2) elaborate on the the-
ory with examplesfrom middle managers' experience.”
(Birken et al, 2016) [61]

“Itisthefirst attempt at integrating UTAUT and PAD
theories to account for cognitive and affective factors
in explaining technology adoption. The theory enhances
thetheoretical base of technical communication research
by enabling theory-driven design and development of
wireless health communication systems.” (Alaiad and
Zhou, 2017) [62]

“In this study, acritical inquiry approach was used to
theorize usage behaviour through an analytic integration
of three theoretical models. In our model, the driving
guestion was as follows: What usage behaviour can be
explained by Anderson’'s BMHSU, Venkatesh's
UTAUT, and Wilson's and Chatman’s information be-
haviour theories? We answered this question by con-
structing a concept map that integrates the theoretical
and empirical findings. The concept map and five sub-
themes that influence usage and non-usage behaviour
will be reported.” (Chiu and Eysenbach, 2011) [63]

“To answer our research questions, we took guidance
from 2 theoretical modelsto ultimately derive the
model...Based on the JDRM and UTAUT, we hypothe-
sized that each of the 4 factors will positively impact
provider satisfaction, and inversely relate to intention
to quit.” (Hysong et al, 2014) [64]

“To explore the influence of culture on e-health adop-
tion, both TAM and Hofstede's cultural dimension
model areincorporated in thisstudy.” (Hogque and Bao,
2015) [65]

“The second section [of the survey questionnaire] con-
sistsof subject perception of each variablein the model.
The measurement items were adopted from prior re-
search and modified based on the e-health context in
Bangladesh.” (Hoque and Bao, 2015) [65]

“Grounded in current theories of affect this study exam-
ines the role positive and negative moods play on the
acceptance of a specialized telemedicine system

for microbiology consultation and diagnostics, referred
to astelepathology.” (Djamasbi et al, 2009) [66]
“Using cognitive theories of affect, we propose an ex-
tension to TAM by arguing that users’ affect playsa
significant role in influencing their attitude towards a
new healthcare information system.” (Djamasbi et al,
2009) [67]

Structural

Agency cen-
tered

Agency cen-
tered

Agency cen-
tered

Meaning
centered

Agency cen-
tered
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Theory Description Instancesof  Examples of theory application Type

theory use

Activity theory Focuses on understanding the 1 “We propose anintegrated research model for exploring  Agency cen-
mental capabilities of individuals and understanding critical factorsinfluencing physi-  tered
by analyzing the cultural and cians intention to use computerized Clinical Practice
technical aspects of human actions Guidelines by incorporating activity theory (three di-

mensions of factors) with TAM concepts (intention as
dependent variable).” (Hsiao and Chen, 2016) [68]

Socia capital theory Contends that social relationships 1 “This study integrated social capital theory, social Agency cen-
are resources that can lead to the cognitive theory, and TAM to develop acomprehensive tered
development and accumulation of behavioral model for analyzing the relationships among
human capital social capital factors (social capital theory), technolog-

ica factors (TAM), and system self-efficacy (social
cognitive theory) in telehealth.” (Tsai, 2014) [69]

Contingency theory Claimsthat thereisnobestwayto 1 “In this study, we use contingency theory asabaseto  Structural
organize or lead an organization hypothesize how contingent factors, above and beyond
or to make decisions. Instead, the traditionally considered ‘dominant’ factors often asso-
optimal course of action is depen- ciated with supply-side adoption, may affect the adop-
dent upon theinternal and external tion of patient portals by ambulatory-care clinics.”
situation (Baird et al, 2012) [70]

Socia information  Predictsthat technology-related 1 “When relating social information processing theory ~ Relational

processing theory attitudes and behaviors are not in- and the social influence model to organizational change
dividually laden but socially con- situations, we see that both theories provide a frame-
structed work for understanding previous scholars' arguments

advocating the noteworthy role informal, coworker
communication plays in effective organizational and
healthcare change.” (Barrett and Stephens, 2017) [71]

Consequence of Suggests that use of technologies 1 “Our research uses concepts from Giddens's structura-  Agency cen-

modernity isinfluenced by trust and sense of tion theory and consequence of modernity to understand  tered
security in the absence of complete clinical users view on telehealth service when first in-
information from face-to-face in- troduced in their work setting.” (Sharmaet al, 2010)
teractions [7Q]

Socia worldstheory Proposes that social worlds are 1 “Using the notions of social worlds, trajectories, and  Relational
self-organizing unitsin which boundary objects enables usto show how mobileinfor-
people share resources, informa- mation technology innovation in Danish home care can
tion, and assumptions about what facilitate negotiation and collaboration across different
isimportant and ideas about what social worldsin one setting while becoming a source
types of activities are desirable of tension and conflictsin others” (Nielsen and

Mengiste, 2014) [72]

Boundary objects Boundary objects serve asinter- 1 “This article contributes to this emerging research do- Relational
faces between multiple social main by using notions of social worlds, trajectories, and
worlds and facilitate the interac- boundary objects and applying these constructsin an
tion; communication; and flow of empirical investigation in Danish elderly home care.
information, concepts, skills, and Our discussion therefore focuses on two key issues: to
materials between diverse social what extent different interests among multiple social
actors worlds have been negotiated in the trajectory of adopt-

ing and diffusing mobile IT and to what extent bound-
ary objects have aligned the interests of stakeholders
from different social worlds.” (Nielsen and Mengiste,
2014) [72]

Adult learning theo- Positsthat one’slearning context 1 “We drew on conceptsfrom social cognitivetheory and Agency cen-

ry influences learning outcomes. situated cognition theory (from adult learning theory)  tered
Thus, knowledge evolves not only to frame our study of training practices within the am-
through formal learning activities, bulatory EHR system implementation process. These
such astraining programs, but a so theories helped us devel op five propositions related to
through the context and culturein theimportance of training in promoting meaningful use
which they are delivered of EHR systems.” (McAlearney et d, 2012) [73]

Socia contagion 1 Agency cen-

theory tered
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Theory Description Instancesof  Examples of theory application Type

theory use
A theory of collective behavior « “Based onextensiveliteraturereview and drawing upon
that explains how ideas and opin- two theories—social contagion theory and task technol-
ions spread in asocial network. It ogy fit theory—I argue that the adoption of EHR system
holds that actors' behaviors are a is contagious among health care providers; however,
function of their exposure to oth- the contagion effect depends on the fit between the
ers behaviors characteristics of EHR system and the characteristics

of health care providers” (Gan, 2015) [74]

TTF theory Explains how technology interacts 1 «  “Thefindings also suggest that the two factors (TTF  Structural
with the tasks or activities of an and socia contagion) are not independent and the inter-
organization and impacts their action of them plays a more important role that either
performance of them aone” (Gan, 2015) [74]

Technology organi-  Predicts that technology adoption 1 . “Toinvestigate the factorsinfluencing the adoption of ~ Structural

zation environment
theory

isinfluenced by factorsrelating to
technological, organizational, and
environmental dimensions

HIS®in the hospitals' work processes, this study pro-
posed the initial theoretical framework based on the
combined Technology Organization Environment, insti-
tutional theory, and Human Organization Technology
fit model.” (Ahmadi et al, 2017) [75]

3TAM: technology acceptance model.

BUTAUT: unified theory of acceptance and use of technology.
°NPT: normalization process theory.

dDOI: diffusion of innovations.

€A ST: adaptive structuration theory.

fCFIR: Consolidated Framework for Implementation Research.
9ANT: actor-network theory.

hrPB: theory of planned behavior.

'EHR: electronical health record.

ISCT: social cognitive theory.

KIT: identity theory.

IPMT: protection motivation theory.

MBMHSU: behavioral model of health service utilization.
"ECT: expectation confirmation theory.

OPCT: personal construct theory.

PPAD: pleasure, arousal and dominance.

YIDRM: job demands resource model.

"TTF: Task Technology Fit.

SHIS: hospital information system.

In total, 53% (19/36) of theories were classified as agency
centered. Individual theories that occurred most frequently in
the literature were the TAM by Davis and Venkatesh [76] (33
instances), UTAUT by Venkatesh [77] (32 instances), and
Diffusion of Innovations Theory by Rogers[78] (16 instances).
These theories were found to be primarily concerned with the
individual and interpersona  elements of eHealth
implementation. Although they did, to some extent, appear to
consider the influence of organizational and socia factors on
eHealth adoption, individual attitudes, behaviors, and
motivations remained the core focus of theoretical analysis.
Theories classified as individual examined the adoption of
eHealth either before or soon after the implementation of an
intervention. However, they did not emphasi ze any form of user
involvement in the development of an intervention. These
theories tended to depict adoption as atemporally discrete and
relatively immediate event, rather than as one stage in alarger

https://www.jmir.org/2021/5/€18500

RenderX

multistage process. They often focused on what people were
going to do soon, a decision they are about to make, or a
behavior they need to alter. The diffusion of innovations theory
provides an exception, as this theory considers time to be an
essential factor influencing adoption [79].

A total of 20% (7/36) of theoriesidentified intheliterature were
classified as relational. Of these, the normalization process
theory (NPT) by May et a [80] occurred most frequently inthe
literature (17 instances), followed by structuration theory (ST)
[81] (6 instances) and actor-network theory (ANT) [82,83] (4
instances). Sociotechnical systems theory, social information
processing theory, social worlds theory, and boundary object
theory occurred only once each in the literature. Relational
theories emphasize socia relations and interactions at the
human-technology interface. They highlighted the complex
networks of social structure and meaning in which people are
embedded, proposing that the trandation of knowledge is
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facilitated by processes of circulation both within and across
different social worlds. Some relational theories, such as ANT
and ST, emphasized the role of nonhuman actors, such as
computer software or programs, in transforming and mediating
social relationships. These theories tended to view technology
and society as coconstructed or coproduced, with no single
dimension dictating change by itself. Within these theories,
coproduction and implementation were often described as
continuous processes, in which eHealth interventions were
adapted to better accommodate different end-user settings and
needs.

A total of 16% (6/36) of theories were classified as structural.
The most common structural theory was ingtitutional theory
(IT) [84] (3 instances). Resource dependence theory, theory of
middle managers’ role, contingency theory, task technology fit
theory, and technology organization environment theory
occurred only once each in the literature. These theories
conceptualized structure as including institutional or
organizational systems as well as political, cultural, and other
macrosocial environments. They often assumed that people are
constrained or influenced by external forces frequently beyond
their comprehension or control. For example, IT posits that
organizational structures and cultural norms drive eHealth
implementation, despite strong political influence.

A total of 8% (3/36) of theories were classified as meaning
centered: expectation confirmation theory, personal construct
theory, and cultural dimension theory. Each of these theories
occurred only once in the literature. These theories tended to
focus on the cognitive dimensions (expectations, perceptions,
and beliefs) that explain people’s willingness to accept the use
of new health technologies. Although some meaning-centered
theories, such as cultural dimension theory, have considered
the influence of cultural values on the adoption and use of
eHealth, these theories nonetheless centered their analysis at
the individual level and were often used in combination with
agency-level theories.

The Consolidated Framework for Implementation Research
(CFIR) [85] wasthe only theory to be classified as a combined
theory type. This theory is a meta-theoretical framework that
provides a comprehensive listing of individual, social, and
organizational constructs thought to influence eHealth
implementation. However, it does not consider how thesefactors
might be interrelated or how changes occur.

Discussion

Principal Findings

Evidence from a range of disciplines suggests that
theory-informed approaches to implementation science are
integral to the trandation and implementation of eHealth into
clinical care[1,10-18]. Analysis of the 119 studiesincluded in
thisreview identified 36 distinct theoriesthat inform or explain
eHealth implementation. However, only afew selected theories
(UTAUT and TAM) were dominant, which is consistent with
the findings from previous reviews [21-24]. Although these
theories have been empirically proven to explain or predict
certain aspects of implementation, Willmott et al [24] and Davis
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et a [21] caution that overreliance on common or favorite
theories without direct questioning of their underlying
assumptions limits progressin the field.

The typology by Sovacool and Hess [28] facilitated a closer
examination of the assumptions underlying eHealth
implementation theories. The findings reveal ed that the majority
of theorieswere agency centered, emphasizing individual factors
rather than the broader social and environmental factors
impacting implementation. Although these findings were
consistent with previous reviews [21,22,24,86], the wider net
cast for this review provided the needed validation that this
trend can be observed across multiple specialty areas and
disciplines [27]. This calls into question whether theories
currently being used to inform and explain the eHealth
implementation adequately address the multiple and complex
factorsthat influence theimplementation process, and highlights
the need for more dynamic, multilevel models of eHealth
implementation [21,23,87].

This review identified a number of theories classified as
relational or structural, which, to varying degrees, capture the
complexity and multilevel nature of eHealth implementation.
The most commonly cited relational theories were NPT, ST,
and ANT. Thesetheoriesrecognize theimportant role of actors,
relationships, and networks in mobilizing knowledge and
embedding interventions into everyday practice. For ANT,
networks are made up of both human and nonhuman actors,
and technol ogies are understood to have agency and the potential
to transform human interactions [88,89]. From this perspective,
it may be a particularly useful theory for examining the
implementation of eHealth technologies and the impacts these
technologies have on human behavior. A criticism of ANT is
that it has a flat ontology and refuses to consider institutional
sources of power and inequality. Here, NPT and ST offer a
possible extension, as both theories recognize the inseparable
intersection between individual agents and wider socia and
organizational structures and norms. Structural theories aso
consider theinfluence of external forceson individual behavior
and decision making. For example, I T, the most commonly used
structural theory in this review, posits that an organization’'s
environment is capable of strongly influencing the devel opment,
acceptance, and use of eHealth interventions. This theory is
considered particularly relevant for application in eHealth
environments, which are highly institutionalized and subject to
multiple regulatory forces, high levels of professionalism, and
growing network externalities that can influence adoption
decisions[50].

Of particular interest was the lacuna of normative theories
identified in this review. Normative theories attempt to answer
whether a technology is a net positive or negative for society
and individuals [28]. To do so, they often rely on evaluative
criteria determined by ethics, moral studies, political ecology,
or socia justice. Socia justice theory and sustainable
development are 2 common examples of normative theories.
The absence of normative theories in eHealth implementation
studiesisemblematic of the broader tendency of implementation
science to overlook the importance of contextual factors, such
as economic, socia, historical, and political forces, that
perpetuate inequalities in the delivery of health care services
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[90]. This omission is concerning in the context of eHealth, as
digital technologies have been found to exacerbate inequalities
associated with older age, lower level of educational attainment,
and lower socioeconomic status [91]. Future research should
not shy away from normative questions of equity, justice, and
sustainability and should find ways to incorporate theoretical
approaches that enable exactly that.

When incorporating or combining theories, Sovacool and Hess
[28] highlight the need for careful consideration of the
epistemological baggage of different approaches. Combining
multiple theoretical approaches may offer a more complete
understanding or explanation, yet such combinations may mask
contrasting assumptions regarding key issues[92]. For instance,
are people driven primarily by their individual attitudes and
motivation or do pervasive organizational cultures and social
systemsimpose norms and values that shape people’s behavior,
making individual characteristicsrelatively unimportant? These
challenges may account for the tendency of theories to target
variables at the same level. One exception was the CFIR
framework, which was the sole theory that provided a menu of
constructs at different levels for researchers to choose from.
However, although CFIR recognizes the multilevel nature of
eHealth implementation, it does not consider the relationship
between constructs or how change takes place, leading Nilsen
[92] to contend that it should not be considered atheory at all.
Further research is needed to explore how diverse theoretical
perspectives can be brought together in ways that capture the
dynamic interaction between constructs [1], while avoiding
disconnects and incompatibilities [28].

Limitations

This study has severa limitations. First, papers not published
in English were excluded, which may indicate a selection bias.
The decision to keep the research question and inclusion criteria
for this review broad resulted in a high yield of papers and, to
some extent, reduced the specificity of search results. This
decision was made to ensure the identification of the full
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spectrum of theories being used to inform and explain eHealth
implementation. Restriction of inclusion criteria in previous
systematic reviews[24] led to the omission of anumber of key
theories that provide a more comprehensive explanation of the
various constituents of theimplementation processes. A further
limitation isthat the protocol for this systematic review was not
registered. However, every care was taken to ensure compliance
with the core principles of the systematic review methodol ogy.
As Mallett [30] noted, systematic reviews do not constitute a
homogenous approach, and researchers may adopt a more
flexible approach that better suits their research purpose while
continuing to comply with the principles for conducting a
systematic review. Finally, the literature search for this review
was conducted in June 2019. Given the rapid rate of publication
in the field of eHealth, it is likely that recent relevant articles
have not been included. As completing an updated search was
not feasiblefor the research team, we suggest that future studies
must continue to identify theories used to inform and explain
the implementation of eHealth interventions.

Conclusions

Thissystematic review identified 36 theoriesthat are being used
to inform and explain eHealth implementation and classified
these theories using the categories adapted from the typology
by Sovacool and Hess[28] for theories of sociotechnical change.
Theresults highlight the dominance of theoriesthat focus mainly
onindividual readinessto accept health technol ogiesrather than
the various disorderly socia processes or systemic dimensions
of implementation. This calls into question whether theories
currently being used to inform and explain eHedth
implementation adequately address the multiple and multilevel
factorsthat influence the implementation process. Nonethel ess,
this review identified a number of theories classified as
relational, structural, or combined, which, to varying degrees,
capture the complex interactions within a wider organization
and policy system. Although less prominent in the literature,
these theories may be particularly applicable to the
implementation of eHealth in health settings and services.
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