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Digitalization and Physician Learning: Individual
Practice, Organizational Context, and Social Norm
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Introduction: The emerging context of online platforms and digitally engaged patients demands new competencies of health
care professionals. Although information and communication technologies (ICTs) can strengthen continuous professional
development (CPD) and learning at work, more research is needed on ICT for experiential and collegial learning.
Methods: The study builds on prior qualitative research to identify issues and comprises a quantitative assessment of ICT usage
for learning in health care. A survey was administered to Swedish physicians participating in a CPD program as part of specialist
medical training. Conclusions focused specifically on learning dimensions are drawn from correlation analyses complemented with
multiple regression.
Results: The findings show that physicians’ actual use of ICT is related to perceived performance, social influence, and
organizational context. Social norm was the most important variable for measured general usage, whereas performance
expectancy (perceived usefulness of ICT) was important for ICT usage for learning. The degree of individual digitalization affects
performance and, in turn, actual use.
Discussion: The study highlights the need to incorporate ICT effectively into CPD and clinical work. Besides formal training and
support for specific systems, there is a need to understand the usefulness of digitalization integrated into practice. Moving beyond
instrumentalist views of technology, the model in this study includes contextualized dimensions of ICT and learning in health care.
Findings confirm that medical communities are influencers of use, which suggests that an emphasis on collegial expectations for
digital collaboration will enhance practitioner adaptation.
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Information and communication technology (ICT) is a
growing feature of physicians’ work and learning. Evidence-

based medicine1 is integrated into clinical practice, along with
digital tools for guidance and clinical recommendations.2

Although ICT can also support doctors’ needs for continuing
education and currency, this capability is not yet integrated into
practice; and research shows that physicians’ informationneeds
go unmet during daily routines.3,4 They may use Google or
medical websites to access to medical information, indicating a
need for tools to compile and curate relevant search results.5,6

Lack of interest, skills, or information security are known

barriers to physicians’ adoption of ICT.7 Other challenges
concern professionalism and information integrity: accuracy,
safety, legality, and privacy.8,9 The shift to real-time health data
across personal and professional platforms changes role rela-
tionships,4,10 as health professionals and digitally engaged
patients seek information, discuss with peers, and make treat-
ment choices online.11–13 This creates both challenges and
opportunities for shared learning.3,14 A literature review
revealed a significant gap in the knowledge health care profes-
sionals need to integrate digitalization into practice. This
includes ethical, social, and communication skills, along with
willingness to adopt digitalization in professional contexts.15

Developing trends in technology and medicine thus demand
new competencies of health care professionals, suggesting a need
for changes in medical education and training. There is relatively
little researchonself-directed informaldigital learning.16Although
a commitment to lifelong medical learning is known to be
important,17 less attention is paid to physicians’ workplace
learning,18,19 especially during residency.20 Clearly, continuous
professional development (CPD) through formal education and
certification is important. However, physicians also learn through
everyday activities of information-seeking, collegial communica-
tion, and collaboration.4,20 Workplace learning theorists have
highlighted the importanceof both interactional learning (learning
from others, eg, collaboration and communication) and task-
based learning (learning through experience and reflection) across
occupational settings.21 Other studies on workplace learning22

stress the need to reflectwith peers, and previous research suggests
ICT can improve that mode of learning with environments to
support reflection, collaboration, and knowledge sharing.23–25
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Studies of health care settings show that ICT can play a role in
fostering support for practitioner reflection and everyday learn-
ing.4,14 Social media can be used in health care for professional
development through knowledge exchange and networking.26,27

Mobile learning for CPD is increasing, especially for “just-in-time”
situations.15 Current learning literature calls for multiple
approaches, whereas much ICT training focuses on classroom-
based learning of organizationally sanctioned systems and tools.
ICT skills could instead be incorporated in medical practice and
training and assessed with other clinical skills.28–30 Although resi-
dents are urged to develop lifelong learning habits, without incor-
porating ICT, the information management aspect may suffer.4,31

The concepts of digitalization and digital transformation are
used, often interchangeably, to describe technical, organizational,
and social changesoccasionedby theongoing integrationofdigital
technologies into professional and private life.32 In this study, we
define ICT broadly to “encompass all digital technologies that
facilitate the electronic capture, processing, storage, and exchange
of information.”33 That includes the digitalization of health care
services, including data (eg, telehealth and electronic patient
records), patient-centric technologies (eg, health platforms and
wearables), information retrieval anddecision-making (eg, clinical
decision support, electronic libraries, guidelines), and knowledge
sharing and peer support (eg, collaboration systems, intranets,
email). Prior research claims that when ICT is integrated into
clinical work, physicians are more likely to see benefits and adopt
available opportunities.3,4,7 This article argues that digitalization
can increase learning as well as increased efficiency, patient safety,
and quality of care,34,35 focusing on the general role of ICT for
physicians rather than on specific tools.

Webuild onprior research into physicians’ everyday use of ICT
to integrate digital support for collaborationand reflection inCPD
and clinical work. The question is whether established predictors
of ICT usage (ie, attitudes, effort, and perceived usefulness) carry
over to learningmodels in clinical practice.Organizational context
and social norm are seen as potential predictors of ICT usage.The
study thereby aims to add to knowledge and constructs that can
explain physicians’ usage of ICT for workplace learning and in
turn facilitate enabling practices. The article addresses the fol-
lowing research question: In the context of workplace learning in
health care, how does ICT usage relate to other areas of digitali-
zation, individual practice (expectancies and attitudes), organiza-
tional context, and social norm?

THEORETICAL FRAMEWORK AND HYPOTHESES

This section reviews relevant literature and presents the main
hypotheses and theoretical model for the article (Fig. 1). The the-
oretical basis is the Unified Theory of Acceptance and Use of
Technology (UTAUT; UTAUT2).36,37 UTAUT is a synthesis of
technology adoption research, from the Technology Acceptance
Model (TAM).38 In UTAUT2, the model extends beyond orga-
nizational acceptance and use to include consumer settings and
individual differences.36 TAM models are used in Information
Technology (IT) adoption research to assess the fit between new
organizational systems intendedusers.39,40Thatworkforegrounds
technology and individuals; attitudes toward IT are explained in
terms of performance expectancy (PE) (usefulness) and effort
expectancy (EE) (ease of use).

However, TAM overlooks social consequences of introducing
new technologies41 and presumes the fit of given technologies to

tasks. Other analyses of IT adoption and use regard TAM as too
narrowly focused on individual users and technical systems.42

TAM includes theories of reasoned action and planned behav-
ior43,44 to explain technology use in terms of organizational sup-
port and social norms but does not address work practice. These
sociotechnical dimensions of ICT that create new work practices
are, however, essential in complex settings such as health care.45,46

Another approach, interaction theory, includes organizational
power distribution and explains nonadoption as a practical
response to redistribution of power.42 Physicians’ professional
roles and social influence (power/autonomy) are essential consid-
erations for ICT adoption in health care, compared with other
contexts and professions.47,48

The conceptual model used in this study incorporates pre-
vious models, extended to include contextual factors relevant
for learning in health care. It consists of seven dimensions (with
corresponding hypothetical relationships), directly or indirectly
related to actual use (AU) (Fig. 1).

The following subsections provide details. The hypothetical
relationships are explained in the methods section, and signif-
icant correlations are included in Supplemental Digital Content
1 (see Appendix III, http://links.lww.com/JCEHP/A92).

Educational and Individual Digitalization
Physicians’ experience of ICT varies by differences in educational
curricula and individual preferences. Time and support for train-
ing have been identified as enabling factors for the successful
implementation of health information systems (ISs).49,50 Results
from a Cochrane review51 showed that ICT usage increases as a
function of training. Specifically, research shows that digital lit-
eracy facilitates e-learning,52 and “meaningful experiences” with
technologies should be included in training.29 This is consistent
with prior work concluding that inclusion of ICT in medical
education influences physicians’attitudes toward ICT.4Given that
ICT can be central to for physicians’ CPD, it is important to
integrate both ICT and learning into everyday practice. This study
confirms and extends these previous results. We hypothesize that
educational digitalization (ED) is an important background fac-
tor, and propose the following subhypotheses:

H1a: ED is related to EE.
H1b: ED is related to PE.
H1c: ED is related to e-health attitude (A).

ICT adoption also depends on the level of individual digita-
lization (ID), ie, the practical experience of ICT in everyday life

FIGURE 1. The conceptual model used in this study.
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(eg, Internet use for shopping, travel, banking, or learning).7,53

Earlier findings from the current project likewise highlight the
need to incorporate ICT into everyday work.3,4 There is little
research on professionals’ perceptions of technology in relation
to workplace e-learning. This is important because adopting
new tools for learning depends on these perceptions.52 Conse-
quently, we propose that besides formal training and technical
support, it is important to consider the influence of ID. We
hypothesize that ID is an important background factor, and
propose the following subhypotheses:

H2a: ID is related to EE.
H2b: ID is related to PE.
H2c: ID is related to e-health attitude (A).

Technology Adoption: Effort, Performance,
and Attitudes
Much prior research has been instrumentalist, focused on
benefits to organizations rather than on enhanced practitioner
experience and learning. Although qualitative methods and
surveys are common in health care research, they donot employ
the unifying framework of TAM used in ISs studies for health
ICT. Similarly, IS adoption literature emphasizes training,
whereas peer influence is emphasized in health care research.54

The primary health care focus has been on electronic health
records55 and specific eHealth applications.56 Other applica-
tions are relatively neglected.54,57

Collegial learning is important for both medical technical
learning because little time is allocated to formal training, and
expertise is distributed within groups.47 Meanwhile, ICT is
becoming essential in work-integrated learning (WIL)25 and
professional development for collegial knowledge and expertise
sharing. Our study follows from Computer-Supported Col-
laborative Work studies where knowledge and work are
intertwined, and theoretical models include social relation-
ships, resulting in recommendations for ICTknowledge sharing
and learning support.58–60

Accordingly, the adoptionmodelwe use includes dimensions
such as adaptation to informed patients, peer discussions, and
online health information. It expands attitude-based theories
with social factors and contextualizes standard TAM dimen-
sions of effort (ease of use) and PE (usefulness)54,55 with
hypotheses for collaboration, expertise sharing, or WIL.53,61

Hence the following hypotheses:
H3: EE is related to AU.
H4: PE is related to AU.
H5: E-health attitude (A) is related to AU.

Organizational Context and Social Norm
Physicians may be cautious about ICT in health care54 because
it requires practice changes in high-risk settings where patient
safety is the priority. Professional values from medical educa-
tion and the community affect physicians’ attitudes and
behavior54,62; the risk of appearing unprofessional was identi-
fied as a barrier to seeking information from mobile technolo-
gies at the point of care.16

Collegial support, leadership, training time, and fit between
social, technological, and organizational domains are other
factors influencing health care professionals’ adoption of
ICT.15,49,63 Individual belief that an organizational and tech-
nical infrastructure supports system use, referred to in the

UTAUT model as the facilitation factor, is a model for this
aspect of the study.37 The model also integrates pedagogy,
technology, and how these interplay with the subject (cf,
TPACK)64 as variables. This emphasizes the usefulness of dig-
italization over technology per se. Thus, we hypothesize:

H6: Organizational context is related to AU.
H7: Social norm is related to AU.

METHOD

Two qualitative research studies of how physicians use ICT for
workplace learning,4 and the effect of patient technology use on
professional practice3 form the basis for this follow-up study.
Considering the alternative views of technology described above,
and the new context of online health information platforms, we
conducted interviews about impacts of the new health care envi-
ronment. This includes technologically altered relationships
between physicians and their peers, patients, data, and organiza-
tions. The project that encompasses this empirical study investi-
gates those changed relationships. The current effort examines
physicians’ attitudes alongTAMdimensions, augmented to reflect
an organizational learning perspective on ICT in health care.

Material, Respondents and Data Analysis
The survey was distributed to Swedish physicians enrolled in a
CPDcourse for specialistmedical training, using SurveyMonkey.
A total of 148 physicians (57% of initial sample) participated in
the survey; 123 responseswere included in the final analysis. Ten
respondents filled out only background questions and were
excluded from analysis. Participation was voluntary and anon-
ymous, and per Swedish regulations, no ethics approval was
required. A hospital research group, which includes expertise in
statistical methods (second author) collectively developed and
tested the survey instrument. As stated above, the questionnaire
includes items from conventional adoption models along with
new items from the qualitative study and a related survey from a
university population.53 EE and PE were measured both with
generic TAM questions and health care-specific questions. A
description of the dimensions and example items included in the
questionnaire is provided in Supplemental Digital Content 2 (see
Appendix I, http://links.lww.com/JCEHP/A90).

Questions about individual and ED were also included in the
model. Generic EE is the degree to which an IS is perceived as
easy to use regardless of context, whereas health-specific EE in
this study refers to ease of use in clinical practice and point of
care. Generic PE refers to usefulness for increased productivity
and efficiency. Expectancies may differ depending on whether
ICT is changing the work practice or replacing or existing tasks.
Besides job performance, this study includes usefulness for
learning, such as support for physicians’ CPD. Physicians’ pro-
fessional development items were added to generic items for PE
(eg, statements such as“useful inmy job”). Easeof use for health-
specific ICT items were added for EE. Psychosocial and organi-
zational factorswere derived fromUTAUT37 and complemented
with technological pedagogy items to highlight learning as a
dimension of digitalization. The social norm questions address
management and colleague expectations to use ICT.

The dependent variable in most TAM studies is intention to
use. In our case, the focus is on ICTs already existing in the
organization, with many systems being mandatory. The TAM
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model provides limited utility for mandatory systems where
usage is a job requirement.65 Consequently, we considered
usage frequency a more adequate dependent variable. Few
studies measure usage objectively, eg, by using log-files; instead
self-reported use is the common metric, and models tend to be
better at predicting self-reported usage than objectively mea-
sured use.66

A Likert scale was the measure of agreement for all state-
ments in the questionnaire. This standard rating includes five
balanced responses—completely disagree, slightly disagree,
undecided, slightly agree, and completely agree—graded from1
to 5 for calculations. Self-reported usage is measured with
questions such as “How often do you use an iPad?” with
alternative answers such as “never-rarely-often-very often.”7

Our questions focus on the purposes for using digital artefacts,
eg, “How often do you use ICT for finding information about a
treatment?” For this, we used a more objective time-specific
scale: “never-monthly-weekly-daily-several times each day.”
The average of the items for each variable was calculated to
construct an index for each factor in the model. Beyond the
generic dimensions for effort, performance, facilitation, andAU
to items specific to health care and learning, we calculated the
average for each subdimension, in addition to the general index.
A summarydescriptionof the indices and subindices is provided
in SupplementalDigitalContent 3 (seeAppendix II, http://links.
lww.com/JCEHP/A91). The indices were calculated even when
answers to individual itemsweremissing. At least half had to be
answered to calculate an average.

The main results presented here are based on correlation
analyses.We regard values between 0.1 and 0.3 as weak, 0.3 to
0.5 as moderate, and above 0.5 as strong correlations.67 To
support the primary aim of the study, multiple regression was
used to complement bivariate correlation analyses. Generally,
P-values below 5% are considered statistically significant. As a
measure of reliability in terms of internal consistency, classic
Cronbach alpha was used. The Cronbach alpha for ID was
0.90, which is consistent with previous use of this index.25,53

Internal consistency was high for all indices and subindices
(ranging from 0.76 to 0.95).

RESULTS

Demographics
A majority of respondents (78 or 63.4%) were family practice
physicians working in outpatient clinics, followed by anesthesia
and intensive care (27 or 22%), and other specialties (18 or
14.6%) working in hospital settings. Of these, (65 or 53%) were
female and (58 or 47%) were male, ranging in age from 27 to 59
years. Median experience (years since graduation) was 7 years.

The Importance of ED and ID
ED showed weak positive correlation with EE (r = 0.19, P =
.032). This is mainly due to a medium correlation between ED
and the subindex health care-specific EE (r = 0.30, P = .001)
because the correlation between ED and generic EE was not
significant (r =20.01, P > .20). There were no significant
correlations between ED and PE (r =20.1, P > .20) and the
subindices generic PE (r =20.12, P = .174) orWIL PE (r = 0.02,
P > .20). There was no correlation between ED and attitude (r
=20.10, P > .20), and no significant correlation between ED
and ID.

There was no correlation between ID and overall EE (r =
0.01, P > .20), a weak positive correlation between ID and
generic EE (r = 0.26, P = .003); the correlation between ID and
the subindex health-specific EE was negative, (r =20.25, P =
.005). There were strong positive correlations between ID and
overall perceived PE (r = 0.59, P < .001) as well as to generic PE
(r = 0.55, P < .001) and WIL PE (r = 0.5, P < .001). The corre-
lation between ID and e-health attitude was positive and of
medium strength (r = 0.31, P < .001).

In sum, ID is correlated with PE as well as e-health attitude,
whereas ED is correlated only with health-specific EE. Correla-
tions for IDandEDare included inSupplementalDigitalContent
1 (see Appendix III, http://links.lww.com/JCEHP/A92).

AU
The data for AU displayed a symmetrical distribution with a
mean of 2.61 and an SD of 0.55. The overall index for AU was
divided into subindices for learning, collaboration, and mixed
work tasks. The subindex for AU learning was highest with
mean 3.29, whereas the subindex for AU collaboration showed
the lowest mean 2.08.

There was no correlation between overall EE and AU (r = 0.16,
P= .076), or between the subindices generic EEandhealth-specific
EE (r=0.16,P= .079, r=0.09,P> .20, respectively), norattitude (r
= 0.12, P = .196). Overall organization (r = 0.38, P < .001),
organization-usefulness (r = 0.32, P < .001), and organization-
technology (r = 0.32, P < .001) all had medium positive correla-
tions with AU. PE was also positively correlated with AU (r =
0.377, P > .001) as were the subindices generic PE (r = 0.25, P =
.005) and WIL PE (r = 0.39, P < .001). Social norm had the
strongest relation to AU with a medium positive correlation
coefficient of 0.45 (P < .001). See Table 1 for an overview.

Subindices Focusing on Learning
A specific focus was placed on the dimension WIL, using cor-
relation analyses and multiple regression (Table 2). PE and AU

TABLE 1.

Correlations Between AU and Independent Variables

AU Effort Performance Attitude Organization Social Norm

AU 1 0.16 0.38* 0.12 0.38* 0.45*

Effort 1 0.25† 0.04 0.42* 20.08

Performance 0.38† 0.28† 0.30*

Attitude 1 0.08 0.09

Organization 1 0.33*

Social norm 1

*P < .001.

†P < .01.

AU indicates actual use.

TABLE 2.

Correlations for Subindices Focusing on Learning

PE TAM PE Collegial WIL PE Individual WIL

AU mixed 0.25* 0.38* 0.30*

AU collegial WIL 0.14 0.31* 0.18

AU individual WIL 0.29* 0.30* 0.35*

*P < .01.

AU indicates actual use; PE, performance expectancy; TAM, technology acceptance model; WIL, work-

integrated learning.

Digitalization and Physician Learning Vallo Hult et al. 223

http://links.lww.com/JCEHP/A91
http://links.lww.com/JCEHP/A91
http://links.lww.com/JCEHP/A92


weredivided into subindices for individual learning (I-WIL) and
collegial learning (C-WIL). For AU-collaboration, PE-
collaboration was used as an explanatory factor; likewise, for
AU-learning, PE-individual learningwas an explanatory factor.

A multiple regression analysis (Table 3), including factors
that were significantly correlated with AU, could explain 31%
of the variation (R-square = 0.31). Regarding the overall AU (R-
square = 0.31), the explanatory factor with the highest partial
correlation was social norm (part r = 0.33, P < .001), followed
by performance (part r = 0.24P = .007) and organization (part r
= 0.23, P = .011).

For overall AU, as shown in Table 3, all factors are signifi-
cant. However, the significance varies, depending on the sub-
index being studied. For the AU mixed, social norm (part r =
0.26, P < .001) and organization (part r = 0.24, P = .009) are
significant, whereas PE is not. For AU collaboration, there is no
significant correlation to social norm, but organization (part r =
0.22, P = .013) and PE (part r = 0.21, P = .023) are significant.
For AU-learning, the factors social norm (part r = 0.40, P <
.001) and performance (part r = 0.20, P = .027) are significant,
but not organization.

Individual and ED and Their Mediators
Our model assumes that ED and ID influence AU through
mediating variables, ie, effort and PE, and e-health attitude. ED
shows no direct correlation with AU (r = 0.02); when EE is
added in a linear regression model, the partial correlation is
even lower (partial r = 0.0). ID does show a direct correlation
with AU (r = 0.30); adding e-health attitude to a regression
model produces a similar partial correlation (r = 0.28). But
when PE is added to the regression model, the partial correla-
tion for ID is reduced and loses significance (partial r = 0.11). In
sum, this suggests that ID influences AU through PE as a
mediator, whereas ED influences AU through EE as mediator.

Tested Hypotheses and Conclusions
In sum, seven hypothetical relationships, including sub-
hypotheses, were tested using the generated model. A summary
of tested hypotheses and conclusions is presented in Table 4,
and significant hypothetical relationships correlations are
included in Supplemental Digital Content 1 (see Appendix III,
http://links.lww.com/JCEHP/A92). The main findings, impli-
cations, and suggestions for future research are discussed
below.

DISCUSSION

This article examined factors influencing physicians’ usage of
ICT in general and for learning. Social norm was most impor-

tant, suggesting that the medical community is a key factor for
ICT use.54,62 PE (perceived usefulness of ICT) was another
important factor. By adding contextualized items related to ease
of use (EE) and usefulness (PE), the study found that physicians’
degree of ID and the characteristics of different ICTs affect PE
and AU. This has important implications.

From a learning perspective, ICTs have focused on tools and
technical skills rather than on integration of technology to
broader practice.28–31 In this study, ID, beyond technical IT
skills, was correlated with factors other than formal education.
This supports prior findings that physicians who use ICTs in
everyday life (ie, have a high degree of ID) also adopt work-
related ICT and find ICTs easier to use.4,52,53 The negative
correlation between ID and health-specific EE was unexpected,
but may be explained as dissatisfaction with health-specific
systems, which increases with ID. A respondent who normally
finds systems easy to use may be more critical of specific health
systems than a less digitalized respondent.

TABLE 3.

Multiple Regression With Overall AU and Subindices as Independent Variables

AU AU Mixed AU Collaboration AU Learning

B Pr P B Pr P B Pr P B Pr P

Performance 0.20 0.24 .007 0.15 0.17 .064 0.17 0.21 .023 0.20 0.20 .027

Organization 0.17 0.23 .011 0.22 0.24 .009 0.21 0.22 .013 0.08 0.10 >.2

Social norms 0.19 0.33 <.001 0.26 0.35 <.001 0.11 0.16 .081 0.29 0.40 <.001

R-square 0.31 0.28 0.18 0.30

AU indicates actual use (overall, for mixed work tasks, for collaboration and for learning); B, estimates of slopes; Pr, partial (adjusted) correlation.

TABLE 4.

Summary of Tested Hypotheses and Conclusions

Hypothesis Conclusion

H1a: ED is related to EE Partly confirmed. No correlation with overall EE or

generic EE, but a positive correlation of medium

strength with health-specific EE.

H1b: ED is related to PE Not confirmed, no significant correlation with

neither overall nor subindices.

H1c: ED is related to e-health

attitude (A)

Not confirmed, no significant correlation.

H2a: ID is related to EE Partly confirmed. Weak positive correlation with

generic EE and weak negative correlation with

health-specific EE. However, no correlation with

overall EE.

H2b: ID is related to PE Confirmed. Strong correlation with overall index

and subindices as well.

H2c: ID is related to e-health

attitude (A)

Confirmed. Medium correlation.

H3: EE is related to AU Not confirmed, no correlations obtained, neither

for overall index nor subindices.

H4: PE is related to AU Confirmed. Overall index and WIL subindex

showed medium positive correlation, whereas

generic PE showed a weak positive correlation.

H5: E-health attitude (A) is related

to AU

Not confirmed, no significant correlation.

H6: Organizational context is

related to AU

Confirmed. Overall index and subindices showed

medium correlations with AU.

H7: Social norm is related to AU Confirmed. A medium positive correlation.

AU indicates actual uses; ED, educational digitalization; EE, effort expectancy; ID, individual digitalization; PE,

performance expectancy; WIL, work-integrated learning.
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Item phrasing was retrospectively analyzed, showing an
overlap between generic items from TAM and items onWIL in
the actual context. The weak positive correlation between ID
andgeneric EE suggests that perceived ease of use increaseswith
an increased degree of ID. The correlation between the overall
index and ID, however, is nonsignificant. This may be because
when merged into an overall index of EE, the two subindices
cancel each other out, although the correlation between them
was weak (r = 0.2, P = .026). Organizational context is
important both for understanding the benefits of ICT (value)
and the ability to use (technical support). This confirms the need
to incorporate digitalization into clinical work and lifelong
learning.10,15,16 Although physicians express positive views
toward ICT’s potential based on digital individualization, skills
may not translate from private to professional context.

Findings from the analysis of the subindices specifically
focused on learning highlight the influence of medical com-
munity and collegial collaboration. The correlations for AU
collaboration and AU individual learning (Table 2) suggest
that organizational support is important for collegial learning
and digital collaboration, consistent with prior studies.15,68

However, correlation analysis showed no collegial expecta-
tion to collaborate using ICT, despite collegial expectations to
use ICT individually for everyday work and learning, perhaps
because collegial learning and collaboration takes place
within small face-to-face workgroups rather than across
extended (digital) networks. Because collegial expectations is
a key factor for ICT use for collaboration, this gap highlights
the need to support expectations to collaborate beyond
organizational boundaries.

Findings from this study have theoretical and methodologi-
cal implications. Previous technology-determined models may
not explain adoption of future health care information tech-
nologies.39 Prior models reverse priorities by presuming that
systems are right, and problems arise from individual psy-
chology rather than the design process, built-in assumptions, or
conflict between management and practitioner goals. To iden-
tify barriers and enablers for ICT adoption in clinical practice,
contextual factors and social consequences of new technologies
must be included in models.55 This study contributes to theory
by empirically testing new factors specific to learning in health
care.

LIMITATIONS AND FUTURE RESEARCH

TAM research focuses on intention to use as a dependent var-
iable, often with respect to one digital artefact in pre-
implementation. This study focused on existing, mostly
mandatory ICTs. Therefore, rather than assess intention to use,
we judged frequency of usage (“How often do you. . .”), a more
adequate dependent variable.65 Furthermore, we added differ-
ent aspects of use, ie, learning, collaboration, and mixed tasks.
Because the questionnaire was extensive, and systems are
mostly mandatory, we removed questions about intention to
use ICT for multiple purposes. For mandatory systems, an
alternative endpoint would be to measure “acceptance of ICT”
or “intention to collaborate” with ICT. Acceptance and fre-
quency of use may seem related, but this is unconfirmed.
Because self-reported usage frequency can be biased by per-
ceived social desirability, measuring AU through log-files may
provide greater validity.

TAMs are considered robust, having been tested and repli-
cated; therefore, we included generic TAM questions from
previous research in the survey, and then added health-specific
questions to improve response quality by increasing relevance.
The correlation between the two groups of items, generic and
health-related, was significant. The correlation of the variable
EE was weak, which could be because the generic questions
focus on “ease of use,” whereas the health care-specific ques-
tions focused on ICT usage in terms of system adaption to daily
practice, ie, ease of use from functional perspectives (time and
access).

This study did not address notions of responsibility (eg,
accuracy of online health information, legality, and integrity).
The findings indicate a digitalization-related change in role and
core tasks for physicians. Collaboration may be limited by
confidentiality concerns arising from the extension of the role
into digital channels. The level of model explanation shown in
Table 3 was generally 0.31 except for the subindex AU-
collaboration (R = 0.17). Thus, the R-square for the AU-
overall (R = 0.31) could be explained by the R-square for the
subindices AU-learning and AU-mixed tasks rather than the
subindex AU-collaboration. AU for collaboration was lower
(mean = 2.1) than for learning (mean = 3.3). Future research
might explore variances and correlations related to physicians’
attitudes toward digitally engaged patients and peers, and the
increased flow of (patient-generated) health data into clinical
settings.

Our questions and response alternatives have comparatively
high validity and reliability, and our questionnaire seems rele-
vant to the sector. The study is replicable, but the present
questionnaire is long. The positive values of reliability and
correlations between subindices indicate consistency; therefore,
it may be possible to shorten the questionnaire by deleting
generic questions and/or excluding redundant items. The study
of ICT and learning in health care needs a standardized
instrument in support of organizational strategies to increase
the usefulness of ICT for learning. We hope these suggested
amendments contribute to such an instrument.

CONCLUSION

This study extends findings from prior qualitative research, by
quantitatively studying ICT usage for learning in health care.
The findings show that physicians’ AU of ICT is related to
perceived performance, social influence, and organizational
context. Furthermore, an individual’s degree of digitalization
affects performance, which in turn affects AU. Social normwas
the most important factor for AU in general; PE was an
important factor for AU of ICT for WIL.

The findings have implications for research and practice.
The model includes alternative and health-specific items,
contributing to theory by contextualizing standard TAM
dimensions and extending the use of attitude as a predictor for
ICT usage. It broadens established views on usage, by moving
beyond digitization of routine tasks (eg, patient records)
toward effects such as continuous learning. A practical
implication is to incorporate ICT into CPD programs to
encourage collaboration. Consistent with prior research, we
argue that beyond training and support for specific systems,
there should be more focus on understanding digitalization in
practice, specifically for contributing to communities of
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practice around learning and care. It is crucial to account for
the influence of ED and ID. Finally, it is important to adapt
social norms and organizational support for information
integrity and security to increase collaboration and blend
private and professional use of ICT.

Lessons for Practice

n Physicians’ use of ICT in general and for learning depends on
factors such as social influence, individual digitalization, and
the extent to which ICT is perceived as useful.

n Besides formal training and support in how to use specific
systems, more focus is required on incorporating ICT into
CPD and clinical work, to develop a better understanding of
the usefulness of digitalization in practice.

n ICT is a growing element of physicians’ professional devel-
opment and learning at work but is not yet fully integrated into
practice. Increasing collegial expectations for digital collab-
oration could enhance practitioner experience and learning in
the digital age.
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