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Chapter 3
Clinical Adoption Framework
Francis Lau, Morgan Price

3.1 Introduction
In 2006, Canada Health Infoway published the Beneﬁts Evaluation (BE)
Framework that was adapted from the Information System (IS) Success Model
by DeLone and McLean (as cited in Lau, Hagens, & Muttitt, 2007). e BE
Framework provides a conceptual model for understanding the quality, use and
net beneﬁts of eHealth adoption in healthcare organizations. e BE Framework
has been well received by the healthcare community because it “made sense”
as an organizing scheme when describing eHealth adoption and evaluation.
However, the original IS Success Model was based on a stable business IS environment and did not take into account the organizational and social contexts.
In 2009, we extended the BE Framework by incorporating a set of meso- and
macro-level factors that could inﬂuence the success of eHealth systems (Lau,
2009). e extensions have led to the Clinical Adoption (CA) Framework described here.
is chapter describes the conceptual foundations of the CA Framework and
the micro, meso and macro dimensions that made up this framework. We then
describe the validation and use of this framework, and its implications on
eHealth evaluation for healthcare organizations.

3.2 Conceptual Foundations
e CA Framework is built on theories and models from the disciplines of information systems, organization science, and health informatics. ey include:
the Information Technology Interaction Model by Silver, Markus, and Beath
(1995); the Uniﬁed eory of Acceptance and Use of Technology Model by
Venkatesh, Morris, Davis, and Davis (2003); earlier work in implementation re-
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search by Cooper and Zmud (1990); task-technology ﬁt by Goodhue and
ompson (1995) and Ammenwerth, Iller, and Mahler (2006); managing change
and risks by Kotter and Schlesinger (1979) and Paré, Sicotte, Jaana, and Girouard
(2008); and the people and socio-organizational aspects of eHealth by Berg,
Aarts, and van der Lei (2003), Kaplan, Brennan, Dowling, Friedman, and Peel
(2001), Kaplan and Shaw (2004), and Stead and Lorenzi (1999). ese published
sources are described below.
3.2.1 Information Technology Interaction Model

e Information Technology Interaction Model, or ITIM, was introduced by Silver,
Markus, and Beath in 1995 as a teaching model for Master of Business
Administration (MBA) students. e model describes the eﬀects of an information
system interacting on an organization over time. ere are four interrelated dimensions in ITIM: the information system, implementation process, organizational
context, and the system’s eﬀects (Figure 3.1). Each of these dimensions is represented by a set of components and subcomponents, which are summarized below.
• Information system – functionality, interface, restrictiveness, guidance, and decision-making
• Implementation process – initiation, build/buy, introduction, and
adaptation
• Organizational context – ﬁrm’s structure, processes, strategies, culture, IT infrastructure, and external environment, more speciﬁcally:
- Structure – de/centralization, functional/divisional/network,
reporting relationships
- Processes – order fulﬁllment, materials acquisition, product
development
- Strategies – diﬀerentiation, low-cost production, quality/
service, right-sizing, just-in-time
- Culture – artefacts, shared values, assumptions, individuality/
teamwork, risk handling
- IT infrastructure – hardware, software, databases, networks,
training, personnel, skills
- External environment – industry structure, competition, buyer/
seller power, growth
• System’s eﬀects – use, consequences and adaptations, more
speciﬁcally:
- Use – whether the system is used or not, how it is used, by
whom, and for what purpose
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- Consequences – performance eﬀects such as proﬁts, eﬀects on
people such as power and role, and future ﬂexibility for the organization
- Adaptations – feedback eﬀects on the organization from performance, people, and ﬂexibility
Since its publication in 1995, the ITIM has been applied and cited in many
studies related to IS. One application is to use the ITIM’s organization, implementation and eﬀect dimensions as a conceptual scheme to critique, reﬁne and
develop additional Information Technology (IT) or IS theories and models. For
instance, in his re-speciﬁcation of DeLone and McLean’s IS Success Model,
Seddon (1997) argued the ITIM system’s eﬀects on use and consequences are
similar to the DeLone and McLean model’s net beneﬁts, and that the greater IS
use implied more consequences. Kohli and Limayen (2006) and Tams (2011)
applied the ITIM as a foundational model to justify the legitimacy of IS as a reference discipline through its theoretical and methodological contributions in
the areas of IS development, implementation, innovation, and business value.
In healthcare, Ben-Zion, Pliskin, and Fink (2014) applied the ITIM dimensions
in a literature review and prescriptive analysis to identify a set of critical success
factors for the adoption of EHR systems.
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Figure 3.1. it interaction model.
Note. from “the information technology interaction model: a foundation for the Mba core course,” by M. S.
Silver, M. l. Markus, and C. M. beath, 1995, Management Information Systems Quarterly, 19(3), p. 366. Copyright
1995 by Regents of the university of Minnesota. Reprinted with permission.

3.2.2 Technology Acceptance Models

e original Technology Acceptance Model (TAM) by Davis (1989) and its variants
(e.g., TAM2) published over the years are considered the most widely applied theory on an individual’s acceptance of technology (Lee, Kozar, & Larsen, 2001;
Yarbrough & Smith, 2007). In 2003, Venkatesh et al. published the Uniﬁed eory
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of Acceptance and Use of Technology (UTAUT) Model based on a synthesis of eight
TAM-related models. e UTAUT combined the best features from these models
and has emerged as one of the most widely cited models on technology acceptance. e UTAUT has four attributes that are considered the direct determinants
of technology use intention and/or behaviour: performance expectancy, eﬀort expectancy, social inﬂuence, and facilitating conditions (i.e., the perceived technical
and organizational infrastructure in place to support IS use). ere are also four
other attributes that have a moderating eﬀect on the direct determinants with respect to their inﬂuence on technology use intention and/or behaviour: gender,
age, voluntariness, and experience. e UTAUT Model is shown in Figure 3.2.
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Figure 3.2. unified theory of acceptance and use of technology.
Note. from “user acceptance of information technology: toward a unified view,” by v. venkatesh, M. G. Morris,
G. b. davis, and f. d. davis, 2003, Management Information Systems Quarterly, 27(3), p. 447. Copyright 2003 by
Regents of the university of Minnesota. Reprinted with permission.

Since its publication, the UTAUT Model has been applied in diﬀerent healthcare settings to determine the acceptance of eHealth systems by care providers.
For example, survey-based studies have examined the key organizational characteristics for successful telemedicine programs (Whitten, Holtz, & Nguyen,
2010), the factors that inﬂuence user acceptance of a hospital picture archiving
and communication system (Duyck et al., 2008), acceptance of EMR systems by
nurses, physician assistants, and nurse practitioners at the state level (Wills, ElGayar, & Bennett, 2008), and perceptions of two outpatient electronic prescribing systems for primary care (Wang et al., 2009). us far, the UTAUT Model
and its survey instrument have proved to be robust, valid and reliable when
used in healthcare settings.
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3.2.3 Implementation Research and Managing Change

ere has been a signiﬁcant amount of work done in IS implementation research
regarding the theories, methods, processes and implications of IS implementation in organizations (e.g., Kukafka, Johnson, Linfante, & Allegrante, 2003).
Examples are the technological diﬀusion approach by Cooper and Zmud (1990)
and the improvisational model for change by Orlikowski and Hofman (1997). Of
particular interest is the work on task-technology ﬁt by Goodhue and ompson
(1995) and Ammenwerth et al. (2006) that focused on the relationships between
an individual’s performance and his or her technology-enabled work. e importance of managing organizational change and its eﬀects on IS implementation
has also been recognized (e.g., Lorenzi, 2000; Iles & Sutherland, 2001).
e organizational change model by Kotter (2007) and the project risk assessment framework by Paré et al. (2008) are examples of practice-based change
management approaches applied to ensure successful IS implementation. To
transform an organization, Kotter emphasized the need for a sense of urgency,
a powerful guiding coalition, a communicated vision empowering those to act
on the vision, focusing on short-term wins, consolidating improvement to produce more change, and institutionalizing the new approach. Similarly, Paré and
colleagues oﬀered a systematic approach to ensuring successful IS implementation by reducing risks along the technological, human, usability, managerial,
strategic, and political dimensions.
3.2.4 People and Socio-organizational Aspects

In health informatics there has been a shift from a technical focus on the deployment of local eHealth systems to a broader focus of sociotechnical systems
with the emphasis on people, organizational and social issues. In 1999, Stead
and Lorenzi (1999) suggested the health informatics agenda should “acknowledge the foundation provided by the health system … the role of ﬁnancial issues,
system impediments, policy and knowledge in eﬀecting change” (p. 341).
Similarly, Kaplan and colleagues (2001) outlined an informatics research agenda
that involved the use of diﬀerent social inquiry methods depending on settings
at the individual, institutional, trans-organizational and transnational levels.
Kaplan and Shaw (2004) further outlined the directions for informatics evaluation to include the reshaping of institutional boundaries, changing work practices and standards, the politicization of healthcare, and changing roles for
providers and consumers. e sociotechnical approaches advocated by Berg et
al. (2003) also emphasized the social nature of healthcare work that can inﬂuence the success of eHealth systems, including meso- and macro-level processes
such as the ﬁnancial status of the organization, jurisdictional healthcare policy,
and politics at both the institutional and national levels.
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3.3 CA Framework Dimensions
e CA Framework has three conceptual views of eHealth adoption by clinicians
in diﬀerent settings (Lau, Price, & Keshavjee, 2011). ese are the micro-, mesoand macro-level views of clinical adoption. ey are described below.
• e micro level addresses the quality of the information, system
and service associated with an eHealth system, its use and user
satisfaction, and net beneﬁts in terms of care quality, productivity
and access. ese are the same dimensions and categories that are
deﬁned in the BE Framework.
• e meso level addresses the people, organization and implementation dimensions that have a direct eﬀect on the micro level
eHealth adoption by clinicians. e people dimension is drawn
from the constructs in the UTAUT, while the organization and implementation dimensions are from the ITIM, implementation research, and change management models described earlier.
• e macro level addresses healthcare governance, standards, funding, and societal trends as the environmental factors that have direct inﬂuence on the extent to which the meso level can aﬀect
clinical adoption at the micro level. ese macro-level factors are
based on the sociotechnical approaches that transcend organizations to include overall societal trends.
• At each level there is a feedback loop where the adoption eﬀorts
and results can reshape the higher levels. e CA Framework is
shown in Figure 3.3 and the three views are elaborated next. e
CA categories, subcategories and measures are summarized in the
Appendix following the References section.
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CLINICAL ADOPTION FRAMEWORK
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Figure 3.3. Clinical adoption framework with its micro, meso and macro dimensions.
Note. from “from benefits evaluation to clinical adoption: Making sense of health information system
success in Canada,” by f. lau, M. price, and k. keshavjee, 2011, Healthcare Quarterly, 14(1), p. 41. Copyright 2011
by longwoods™ publishing Corp. Reprinted with permission.

3.3.1 Micro Level

At the micro level, our proposition is that successful clinical adoption of an
eHealth system depends on its HIT quality, usage quality and net beneﬁts. ese
are elaborated below.
• HIT Quality refers to the accuracy, completeness and availability
of the clinical information content of an eHealth system; the features, performance and security of the system; and responsiveness
of the system’s support services.
• Usage Quality refers to eHealth system usage intention/pattern;
and user satisfaction in terms of usefulness, ease-of-use and competency.
• Net Beneﬁts refer to changes in care quality, access and productivity as a result of eHealth adoption by clinicians. Care quality covers
patient safety, appropriateness/eﬀectiveness and health outcomes.
Access covers provider/patient participation and availability/access to services. Productivity covers care coordination, eﬃciency
and net cost.
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Our rationale is that the better the quality of the eHealth system adopted, the
more it will be embraced by satisﬁed clinicians, leading to greater tangible net
beneﬁts over time.
3.3.2 Meso Level

At the meso level, our proposition is that successful clinical adoption depends on
the people, organization and implementation process. ese are elaborated below.
• People refers to all types of individuals or groups in the healthcare
system having to do with eHealth in some way, their personal characteristics and expectations, as well as their roles and responsibilities within the eHealth system.
• Organization refers to how the system ﬁts with the organization’s
strategy, culture, structure/processes, information infrastructure
and return on value.
• Implementation refers to the eHealth adoption stages, project
management approaches, and the extent of eHealth-practice ﬁt
planned in the future and operating at present.
Our rationale is that higher eHealth adoption can occur in the organization if clinicians have experience and clear expectations in using the system. Moreover, the
system will be seen as adding value if it is designed to support organizational performance goals. To do so, the implementation process must be carefully planned,
executed and managed throughout its life cycle. is ensures the eHealth system
ﬁts into the day-to-day work practices of clinicians. When these meso-level factors
are aligned with those at the micro level, we can expect further magniﬁed improvements in eHealth system quality, usage and net beneﬁts.
3.3.3 Macro Level

At the macro perspective, our proposition is that successful clinical adoption
depends on the environmental contexts with respect to governance, standards,
funding and trends. ese are elaborated below.
• Governance refers to the inﬂuence of governing bodies, legislative
acts, and the regulations or policies covering such bodies as professional associations/colleges, advocacy groups and their attitudes
toward eHealth.
• Standards refer to the types of eHealth, organizational performance and professional practice standards in place.
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• Funding refers to the payment, remuneration, and incentive programs in place.
• Trends refer to public expectations, and the overall socio-political
and economic climates toward technologies, eHealth and health
care as a whole.
Our rationale is that higher eHealth adoption by clinicians can be achieved if
the organization aligns its eﬀort with the macro environmental factors that inﬂuence clinical adoption. For instance, organizations should embrace eHealth
systems that conform to industry-wide interoperable standards, help achieve
external performance targets, and adapt to the changing scope of professional
practice in care delivery. Where feasible, organizations should take advantage
of incentives that encourage clinical adoption such as subsidized eHealth system
deployment and automated patient safety surveillance. Adhering to established
health information protection legislations, policies and practices with strong
governance involving multiple stakeholders can further enhance clinical adoption through trust and relationship building. Lastly, staying abreast of the sociopolitical and economic trends — such as encouraging citizens to better manage
their own health through the use of personal health records — allows the organization to be proactive in its eHealth planning and deployment eﬀorts.

3.4 CA Framework Usage
3.4.1 Validation of the CA Framework

e CA Framework underwent three validation steps when it was introduced. First
was a comparison of the framework elements (i.e., dimensions, categories and
measures) against those identiﬁed in a meta-review of eHealth evaluation systematic reviews (Lau, Price, Kuziemsky, & Gardner, 2010). Second was a consultation
session with Canadian eHealth practitioners to determine if they agreed with the
framework elements (Lau & Charlebois, 2009). ird was a comparison against
the questions/measures used in survey instruments of published eHealth adoption
and evaluation studies (Oh, 2009). e three steps are summarized below.
• In a meta-review of 50 eHealth evaluation systematic reviews published between 1995 and 2008, Lau et al. (2010) were able to map
most of the evaluation measures from the reviews to the microlevel dimensions of the CA Framework. ey also identiﬁed measures that did not ﬁt the micro level and created new categories
for them which were patient/provider, implementation, incentive,
policy/legislation, change improvement, and interoperability.
ese factors mapped nicely under the meso- and macro-level dimensions of the CA Framework.

3
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• In 2009 Infoway held a consultation session with 23 eHealth practitioners from across Canada that provided their anonymized written feedback on the CA Framework. e practitioners responded
to questions on whether the framework made sense, whether concepts were missing or required revisions, as well as their interest
in, and the eﬀort needed to apply the framework in their organizations. Based on their feedback, revisions were made to streamline the framework, for example by dropping the network
dimension and making the people dimension more prominent
(Lau & Charlebois, 2009).
• Oh (2009) compared the CA Framework elements against 16 published survey instruments. ey included 13 instruments from the
Health IT Survey Compendium section of the Agency for
Healthcare Research & Quality (AHRQ) Health IT website (AHRQ,
2010) and three from Canada Health Infoway. Of the 16 instruments examined, only the Infoway System and Use Assessment
Survey items mapped to all 20 micro-level elements. At the meso
level the 16 instruments mapped between 0 and 11/12 of the elements. At the macro level they mapped poorly from 0 to 5/12 elements. No question items were found missing from the
framework, which suggested it was suﬃciently comprehensive for
all areas of eHealth.
3.4.2 Use of the CA Framework

e CA Framework provides an overarching conceptual model that makes sense
of eHealth adoption by clinicians. Healthcare organizations involved with
eHealth adoption should address as needed the micro-, meso- and macro-level
factors described in this framework to achieve eHealth success. Given the large
number of factors that aﬀect clinical adoption, an organization should focus on
a subset of these factors when evaluating its eHealth adoption eﬀort and impacts.
To apply the CA Framework, one needs diﬀerent methods and tools to evaluate
whether the factors are associated with the extent of adoption and impacts desired and/or achieved. Examples of evaluation methods that can be applied before, during and after adoption of an eHealth system are the Infoway System and
Use Assessment (SUA) survey and the Rapid Response Evaluation Methods
(RREM) from the eHealth Observatory (Lau, 2010). e RREM is made up of a
suite of evaluation tools for conducting usability, workﬂow, system/data quality
and impact studies, and practice reﬂections for diﬀerent implementation stages.
Depending on need, other evaluation methods can be applied to examine particular aspects of clinical adoption in speciﬁc settings.
To illustrate, an organization in the process of implementing a picture archiving and communication system (PACS) may wish to focus on speciﬁc micro-level
factors in the CA Framework by examining the extent to which the quality of the
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PACS, its perceived usefulness, and actual system usage can aﬀect the productivity of the clinicians and their workﬂow coordination. By conducting the SUA
survey and RREM workﬂow analysis before and after PACS deployment, one can
compare the extent of work practice change brought on by the system. On the
other hand, an organization with a suite of existing eHealth systems such as order
entry or lab and pharmacy systems may focus on speciﬁc meso-level people and
organization factors to improve their clinical adoption. By conducting the RREM
impact assessment surveys, one can identify areas that require attention such as
the extent of eHealth alignment with the organization’s strategy, technical infrastructures and clinician expectations. Lastly, a jurisdiction wishing to evaluate
the success of its primary healthcare EMR strategy may apply the RREM reactive
analysis to see if the macro-level factors are adequately addressed. ese may
include EMR alignment with industry-wide eHealth standards, professional practice scope, medical service fee schedule, privacy legislations for patient record
exchange, and societal expectations of value for money in EMR investments.
Since its debut in 2011, the CA Framework has been applied, adapted and
cited in over 30 studies and publications. Examples where the CA Framework
was applied are the ambulatory care clinic EMR evaluation study in a British
Columbia health region by Lau, Partridge, Randhawa, and Bowen (2013) and a
fuzzy modelling study to identify key meso-level factors for successful EMR
adoption in eight Malaysian primary care clinics (Ahmadi et al., 2013). ere
are also two literature reviews where the CA Framework was applied as a conceptual scheme to organize the review ﬁndings (Lau, Price, Boyd, Partridge,
Bell, & Raworth, 2012; Bassi, Lau, & Lesperance, 2012). In a coordinated
Canadian EHR strategy white paper, Lau, Price, and Bassi (2014) adapted the CA
Framework as a new eHealth Value Framework by expanding the investment,
value and lag time aspects of eHealth adoption. In Finland, the National
Institute for Health and Welfare incorporated the meso- and macro-level dimensions of the CA Framework into its eHealth Evaluation Framework to assess
health information system implementation at the national level (Hypponen et
al., 2011). See Table 3.1 for examples of studies where the CA Framework has
been applied.
e CA Framework has been cited in diﬀerent publications related to eHealth
strategy, adoption and evaluation by health informaticians in several countries.
For example, Axelsson and Melin (2014) acknowledged the importance of context when identifying critical success factors in Swedish eHealth systems. Yusof,
Khodambashi, and Mokhtar (2012) cited the need to consider HIT-practice ﬁt
(part of the meso dimension in the CA Framework) as part of their lean method
to study the implementation of a critical care information system in Malaysia.
Similarly, Viitanen and colleagues (2011) emphasized the need to examine the
contextual aspect of usability (i.e., eHealth-practice ﬁt) when evaluating Finnish
clinical IT systems. In their study of clinical governance and EMR adoption in
the Australian primary care setting, Pearce, de Lusignan, Phillips, Hall, and
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Table 3.1
Canadian Evaluation Studies where the CA Framework was Applied
Authors

Setting

eHealth system

Evaluation Focus

Design/Methods

Indicators/Measures

Results

Ahmadi et al. (2013)
Malaysia

Eight primary care clinics

EMR systems

Identiﬁcation of most
inﬂuential meso-level
factors – people,
organization,
implementation

Survey, modelling with
fuzzy technique for order
performance by similarity
to ideal solution (TOPSIS),
analytical hierarchy
process (AHP)

Likert-scale surveys with
16 parameters under meso
level – people,
organization and
implementation

Inﬂuential factors found
were time investment,
screen/room, hybrid
system, planning,
resource training,
workﬂow and value

Bassi et al. (2012)

Physician oﬃces

EMR systems

Perceived impact from
surveys

Systematic review of
published surveys, impact
factors mapped to CA
Framework, meta-analysis
of selected impact areas

Seven impact areas with
standardized positivenegative-mixed views by
user/non-user

Mostly positive views
regardless of user status,
area with mostly mixed
views is security and
privacy

Hypponen et al. (2011)

All settings

Health information
systems

Large-scale lessons of
eHealth system
implementation

Literature review,
framework design and
physician surveys

Dimensions, categories,
measures of eHealth
success

Evidence categories for
eHealth success with
baseline results

Lau et al. (2012)

Physician oﬃces

EMR systems

Impacts, success factors
and lessons

Systematic review of
primary studies on EMR
impact, organized by CA
Framework

Six impact areas with
proportions of positivenegative-neutral studies,
factors that inﬂuence
success, and common
lessons

51% studies positive, 19%
negative and 30% neutral;
48 factors inﬂuenced
success. Five repeated
lessons
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Table 3.1
Canadian Evaluation Studies where the CA Framework was Applied
Authors

Setting

Evaluation Focus

Design/Methods

Indicators/Measures

Results

Lau et al. (2013)

Ambulatory care clinic in a Ambulatory EMR system
health region

eHealth system

Post-implementation
formative evaluation of
EMR impact based on CA
Framework

Rapid evaluation methods
with surveys, interviews,
usability/workﬂow
analysis, project risk
assessment, data quality
and document review,
group reﬂections

EMR quality, use and
satisfaction; care
coordination and
eﬃciency; people roles,
expectations and
experiences; organization
process strategy and
infrastructure;
implementation process
and EMR-practice ﬁt

Micro- and meso-level
issues aﬀected EMR
adoption, some perceived
beneﬁts reported in care
coordination and
eﬃciency, challenges and
lessons identiﬁed

Lau et al. (2014)

Canada-wide

A coordinated EHR
strategy based on the CA
Framework

Literature reviews on
Canadian and
international evaluation
studies

Investment, adoption, lag
time and value
dimensions with
suggested measures

A coordinated EHR
strategy with 10
implementation steps

Any eHealth system
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Traveglia (2013) identiﬁed similar meso- and macro-level factors from the CA
Framework that inﬂuenced EMR acceptance.
e CA Framework has also been cited in a number of graduate student theses related to eHealth. Examples include the study of EMR data quality and payment incentives in primary care (Bowen, 2013), the meaningful use in primary
care EMRs (Watt, 2014), a review of health information exchanges’ success factors (Ng, 2012), an evaluation of multidisciplinary cancer care conference platforms (Ghaznavi, 2012), end user support for primary care EMRs (Dow, 2012),
and critical success factors for Malaysian public hospital information systems
(Abdullah, 2013).

3.5 Implications
e current CA Framework requires further work to improve its validity, relevance and utility. Some of the meso- and macro-level factors in the framework
need to be reﬁned as speciﬁc measures that can be applied and quantiﬁed in ﬁeld
settings. In particular, evaluation methods that measure speciﬁc factors in the
CA Framework are needed in order for it to be applied more widely across diﬀerent types of eHealth systems and organizational settings. Additional methods
and tools are also required to evaluate factors that are not currently addressed,
especially in the areas of health outcomes at the micro level, return on value at
the meso level, and governance, funding and standards at the macro level.
Despite the limitations, it is important to keep in mind that to make major
strides forward with clinical adoption of eHealth systems, healthcare organizations need to share a common vision of what constitutes eHealth success. e
CA Framework provides a common ground by which eHealth adoption by clinicians can be described, measured, compared and aggregated as empirical evidence over time.

3.6 Summary
is chapter described the CA Framework for determining eHealth success. It
is an extension of the BE Framework that takes into account the contextual factors involved. e CA Framework has three conceptual dimensions at the micro,
meso and macro levels. Each dimension has its own set of factors that deﬁne
eHealth success. e CA Framework has undergone an initial validation, and
has been proposed as an overarching framework to plan, conduct and report
eHealth evaluation studies. e advantage of having a common evaluation
framework is the ability to measure, compare and aggregate eHealth evidence
in a consistent manner across diﬀerent eHealth systems and healthcare settings.
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Appendix
CA Framework Dimensions, Categories and Definitions
Dimension

Category

Definitions of Suggested Measures

Information

Content – completeness, accuracy, relevance and
comprehension

System

Functionality – type and level of features available
Performance – Accessibility, reliability and system
response time
Security – type and level of features available

Service

The degree to which an individual believes HIS is
important, can improve job performance and
infrastructures exist to support its adoption

Roles and Responsibilities

The position, function and obligation of an
individual/group in relation to HIS adoption, for example,
being a stakeholder, leader, champion and project
sponsor

Use

User behaviour and pattern – type, frequency, duration,
location and ﬂexibility of actual usage
Self-reported use – type, frequency, duration, location
and ﬂexibility of perceived usage
Intention to use – proportion of and reasons for current
non-users to become users

Satisfaction

The degree to which an individual’s age, gender,
education, experience and expertise can aﬀect the
adoption of HIS

Care Quality

Patient safety – preventable errors,
surveillance/monitoring, and risk/error reduction
Appropriateness and eﬀectiveness – adherence,
compliance, practices, continuity of care
Health outcomes – clinical outcomes and changes in
health status from eHealth interventions

Productivity

Eﬃciency – resource use, improvement in output,
management, eﬃciency and capability
Care coordination – care provision by team and continuity
of care across continuum
Net cost – monetary avoidance, reductions,
actual/projected savings

Access

Ability to access service – availability, diversity, timeliness
and consolidation of services
Patient/caregiver participation – self-management and
access to own information

Micro Level
HIS Quality

Use and User Satisfaction

Net Beneﬁts
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CA Framework Dimensions, Categories and Definitions
Dimension

Category

Definitions of Suggested Measures

Individuals and Groups

Types of individuals/groups who can aﬀect the adoption
of HIS, including patients/clients and families, healthcare
providers and managers, policy planners, and stakeholder
groups

Personal Characteristics

The degree to which an individual’s age, gender,
education, experience and expertise can aﬀect the
adoption of HIS

Personal Expectations

The degree to which an individual believes HIS is
important, can improve job performance and
infrastructures exist to support its adoption

Roles and Responsibilities

The position, function and obligation of an
individual/group in relation to HIS adoption, for example,
being a stakeholder, leader, champion and project
sponsor

Strategy

A set of coordinated activities designed to achieve the
overall mandate and objectives of the organization,
including HIS adoption

Culture

The ingrained set of shared values, beliefs and
assumptions acquired by members of an organization
over time, including their views toward HIS

Structure and Processes

Organizational functioning, including governance,
conﬁguration, reporting relationships, communication, as
well as business and patient care processes such as
continuity of care

Info and Infrastructure

HIS governance/management, technical architectures,
information assets, level of integration and
privacy/security in place or planned

Return on Value

Economic return on HIS investment in terms of cost
beneﬁt, eﬀectiveness, utility and avoidance; business
case, return on investment, value propositions, beneﬁts
realization

Stage

HIS adoption stages from initiation, build/buy,
introduction to adaptation

Project

The planning, activities and resources for HIS adoption,
including scope, objectives, constraints, targets,
governance, methodology, commitment, communication,
training, risks, monitoring, reporting and expectations

HIS-Practice Fit

The degree of ﬁt between the HIS and organizational
work practices, and the extent of change from HIS
adoption

Meso Level
People

Organization

Implementation

<
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CA Framework Dimensions, Categories and Definitions
Dimension

Category

Definitions of Suggested Measures

Legislative Acts

The types of HIS related legislative acts, such as health
information and privacy laws that govern the adoption of
HIS

Regulations and Policies

The types of HIS related regulations/policies, such as data
access and security/privacy guidelines

Governance Bodies

The types of accountability and decision making
structures in place regarding the adoption of HIS

HIS Standards

The types of data, messaging, terminology and
technology standards that inﬂuence the healthcare
industry as a whole with respect to HIS adoption

Performance Standards

The types of organizational performance standards in
place such as those for accreditation of healthcare
facilities and performance targets

Practice Standards

The desired level of professional competency, knowledge,
skills and performance in the workplace, including HIS
adoption

Remunerations

The types of compensation available, such as alternative
payment schemes to entice change at the individual,
practice and organizational levels

Added Values

General expectations on the return-on-value from the
adoption of HIS such as improved patient safety and
access to care

Incentive Programs

The types of reward programs available that entice
change at the individual, practice and organizational
levels

Societal Trends

The general expectations of the public toward healthcare
and HIS

Political Trends

The general political climates toward healthcare and HIS

Economic Trends

The general economic investment climates toward
healthcare and HIS

Macro Level
Governance

Standards

Funding

Trends

