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Abstract

Background: Personal health records (PHRs) allow patients to monitor, track, and manage their health, improve patient-pro-
vider communication, and enable the collection, management, and use of health data from various health care organizations.
Despite their potential to empower patients and facilitate health care professionals’ practices, PHR adoption remains challeng-
ing.

Objective: This study aims to examine longitudinal PHR adoption in Dutch general hospitals, academic hospitals, and private
medical clinics.

Methods: We studied PHR adoption using the Technology Adoption and Readiness Scale (TARS) over time. TARS evaluates
eHealth adoption, implementation, and embedment in organizations. It includes 7 subscales: coherence (sense-making and
understanding of the new practice), cognitive participation (engagement with the new practice), contextual integration
(integrating the new practice in the organization’s overall goals and structure), skill set workability (integrating with existing
working practices and skills), relational integration (the fit with existing professional relationships), interactional workability
(whether the practice enables interactions), and reflexive monitoring (appraisal of the new practice). The TARS consists of 32
statements using a 6-point Likert scale ranging from completely disagree to completely agree. After each TARS statement,
participants had the opportunity to explain their answer (optional open question). Contact persons per organization of a
national program completed the questionnaire in the autumn of 2021 (n=143), 2022 (n=131), and 2023 (n=101). Mixed-model
analysis using IBM SPSS was done for the quantitative data and content analysis was done for the qualitative data.

Results: Significant improvements in coherence (P<.001), cognitive participation (P=.01), and skill set workability (P=.02)
were observed over time. Conversely, interactional workability showed a significant decline (P=.01). No changes were
observed for relational integration (P=.06) and reflexive monitoring (P=.77). The development of contextual integration
differed over time between the different types of organizations (P<.001); in private medical clinics, contextual integration
decreased, while it increased in both general and academic hospitals. General hospitals consistently scored lower on coherence,
cognitive participation, and reflexive monitoring compared to private medical clinics. Qualitative analysis indicated that
communication about PHRs improved sense-making and increased professional engagement and commitment. Barriers to
adoption included technical issues, financial constraints, concerns about the digital skills of patients and professionals, and
privacy and data security concerns.
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Conclusions: From 2021 to 2023, PHR adoption improved in general hospitals, academic hospitals, and private medical
clinics in the Netherlands within several domains of PHR adoption. However, several barriers remained, including technical
barriers, financial constraints, and privacy and security concerns. To overcome these barriers, the technical integration of
available data from the electronic health record within the PHR should be improved and privacy-related issues should be
resolved. Consistent communication about the potential of PHRs is required to increase the awareness that will enhance both
PHR engagement and adoption by the target groups, patients, and health care professionals.
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Introduction

Personal health records (PHRs) offer benefits to patients,
including greater knowledge about their disease, increased
engagement in their care, improved treatment adherence,
enhanced self-management, and better clinical outcomes [1].
PHRs are designed for patients to monitor, track, and manage
their health by collecting, managing, and using their health
data and simultaneously are intended to improve patient-pro-
vider communication [2]. Despite their potential to empower
patients and facilitate health care professional practices, PHR
adoption remains challenging. However, the specific barriers
and strategies to overcome these are not yet well understood

[3].

In the literature, various definitions of PHRs overlap and
are used interchangeably with the definitions of the patient
portal (PP) and personal health environment (PHE). Con-
sequently, definitions often lack coherence in the current
literature [4-7]. The unclear distinction between PHRs, PPs,
and PHEs complicates any comparisons. Therefore, we first
elaborate on their similarities and differences to clarify the
definitions. Generally, there are 3 key differences in the
definitions of PPs and PHRs. First, PPs are owned, man-
aged, and controlled by health care organizations or providers
[8], whereas PHRs are owned, managed, and controlled by
patients [9,10]. Consequently, PHRs can include information
recorded by patients, which is not included in electronic
health records (EHRs) or in PPs [9]. Second, PPs typically
contain health-related information from a single health-
care provider or organization, while PHRs can aggregate
information from multiple health care entities and various
eHealth technologies [9,10]. Third, data in PPs are automati-
cally updated from the EHR, whereas patients can also update
their PHR data [11]. Thus, a PHE combines the electronic
and personal health records (EHR + PHR) in a single portal
allowing patients to access their medical data from various
health care organizations, record their own medical data, and
control access to their medical data. This description of a
PHE largely overlaps with the definition of PHR. As the term
“PHE” is rarely used in the literature [6,7], we use the term
PHR in our study, defined as: PHRs support the collection,
management, and use of health data from various health care
organizations and patients themselves, and empower patients
to monitor, track, and stay informed about their health [2].
PHR functionalities are described as: give patients insights
into their recent doctor visits, test results, discharge sum-
maries, medications, immunizations, allergies, administrative
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support in secure messaging between providers and patients,
book and check appointments, and request prescription refills
[9,10,12,13].

Although many studies examine the functionality,
accessibility, and usability of PHRs, as well as their barri-
ers and benefits [5,9,10,12], fewer studies focus on PHR
adoption by patients and health care professionals [14],
which is essential to ensure PHR usage. Rouleau et al [15]
mapped the theories, models, and frameworks in a scoping
review that addressed the adoption, implementation, and
embedment of eHealth. They identified a total of 68 theories,
models, and frameworks, of which only 6 were consistently
applied in the literature, namely the Normalization Process
Theory (NPT), the Consolidated Framework for Implementa-
tion Research, the Reach, Effectiveness, Adoption, Imple-
mentation, and Maintenance Framework, the Technology of
Acceptance Model, the Unified Theory on Acceptance and
Use of Technology, and the Diffusion of Innovation Theory
[15]. The more recently developed Non-Adoption, Abandon-
ment, Scale-Up, Spread, and Sustainability framework also
evaluates eHealth implementation [16]. Given their similar-
ities, the selection of any one theory or framework to
evaluate an eHealth tool depends on the research aims, needs,
and local context [15]. For our study, the NPT framework
was considered most suitable to apply as it addresses
the implementation, embedment, and adoption processes in
relation to social contexts that are understudied in relation to
PHRs.

Many studies and multiple systematic reviews apply the
NPT on different topics [15]. For instance, the review by
May et al [17] shows that the NPT was effective, useful,
and applicable to assess whether eHealth interventions were
successfully implementable. The NPT was helpful during
the development and evaluation of dynamic implementation
processes [17] and randomized controlled trials [18]. At the
start of this study, the NPT was the only framework accom-
panied by validated questionnaire: the Technology Adoption
and Readiness Scale (TARS) [19-21]. The TARS is based
on the theoretical concepts of the NPT, enabling evaluation
of eHealth adoption in organizations [19-21]. The TARS can
be used to assess processes essential to the normalization
of practices, such as engagement with the new practice,
integration of the new practice in the organization’s overall
goals, and structure and integration with existing working
practices and skills [19-21]. Whether and how PHRs are
adopted sustainably in health care practice is still unknown
[14,22]. Therefore, the aim of our longitudinal study was to
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assess PHR adoption in general hospitals, academic hospitals,
and private medical clinics using TARS over time (2021-
2023).

Methods
Study Design

This study belongs to a nationwide Dutch program called
“VIPP 5” (Accelerated Program for Information Exchange
between Patient and Professional 5) that ran from 2021 to
2023. The VIPP 5 program was an initiative by the Dutch
Ministry of Health, Welfare and Sports by subsidizing health
care organizations. It was aimed at promoting digital data
exchange within specialized medical care and private medical
clinics to improve digital communication both among health
care providers and between providers and patients. VIPP
5 consisted of three core modules [23]: (1) Health care
institutions were required to make digital health data available
to patients through their PHR in accordance with the MedMij
framework; (2) Organizations were expected to exchange
digital health information with patients’ PHR, allowing
patients to also send information back to the organization; and
(3) Institutions were obliged to digitally exchange medical
data with other health care providers. Patients were free
to choose from various vendors to find a PHR that best
suited their needs. The VIPP 5 program was administered
and supported by the Dutch Hospital Association (NVZ), the
Netherlands Federation of University Medical Centres (NFU),
and Independent Clinics Netherlands (ZKN). The Dutch
government offered financial incentives to the participating
health care organizations (both hospitals and private medical
clinics), aimed at accelerating PHR use. Our study explored
PHR adoption with a longitudinal survey conducted in 2021,
2022, and 2023.

Ethical Considerations

The data included no personal information from respond-
ents. Participants did not receive any form of compensa-
tion for their contribution to this study. This study was
approved by the FErasmus University Rotterdam ethical
review board (ETH2021-0055) and respondents gave prior
written informed consent.

Population Selection

For this study, we aimed to include all contact persons
of health care organizations participating in the VIPP 5
program. These contact persons (eg, project leaders and ICT
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employees) were the point of contact for PHR implementa-
tion within their organization. The participating healthcare
organizations included hospitals, university medical centers,
and private medical clinics across the Netherlands. These
contact persons could represent their health care organization,
as they were well positioned to identify relevant adoption
barriers and facilitators. Participants were asked to report the
name of their organization; no further personal information
was collected as this was not necessary to answer the research
question of this study.

Study Procedure

On behalf of the Dutch Hospital Association, 1 author
(CL-B) invited the VIPP 5 contact persons for the study
by email. Besides information, the email included a link
to a digital TARS questionnaire. The questionnaire was
distributed at 3 points in time, in the autumn of 2021,
2022, and 2023. The questionnaires were open for 2
months per measurement. Participants were informed of
the interim results to support the PHR adoption process.
The number of invitations varied annually, due to new
organizations entering or leaving the Dutch health care
system, merges, or finishing VIPP 5. In total, the survey
was sent to 291 participants in 2021, 302 in 2022, and
173 in 2023. The response rates were 49.1% (143/291
participants) in 2021, 434% (131/302 participants) in
2022, and 58.4% (101/173 participants) in 2023.

Technology Adoption and Readiness
Scale (TARS)

The TARS enables the evaluation of PHR adoption in
organizations [19-21] by examining the implementation,
embedment, and integration in different social contexts
[19-21]. The original TARS contains 30 statements using a
6-point Likert scale for responses (l=completely disagree,
2=disagree, 3=disagree a little, 4=agree a little, S=agree,
and 6=completely agree) [19-21]. It includes 7 subscales:
coherence (sense-making and understanding of the new
practice), cognitive participation (engagement with the new
practice), contextual integration (integrating the new practice
in the organization’s overall goals and structure), skill set
workability (integrating with existing working practices and
skills), relational integration (the fit with existing professional
relationships), interactional workability (whether the practice
enables interactions), and reflexive monitoring (appraisal of
the new practice) [19-21]. Table 1 presents an overview of the
7 subscales of TARS; Multimedia Appendix 1 presents the
original TARS.

Table 1. Subscales of the Technology Adoption and Readiness Scale (TARS).

Subscale Description

Coherence (2 items)

The process of sense-making and understanding that individuals and organizations have to go through in order

to promote or inhibit the routine embedding of a practice to its users.

Cognitive participation (1 item)
the new practice.

Contextual integration (10 items)

The process that individuals and organizations have to go through in order to enroll individuals to engage with

The degree to which the proposed eHealth system fits (or integrates) with the overall goals and structure of the

organization (context), as well as the capacity of the organization to undertake the implementation.
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Subscale Description

Skill set workability (6 items)
role.

Relational integration (7 items)

The degree to which the eHealth initiative fits with existing working practices, skill sets, and perceived job

The way in which professional groups relate to each other, and how well the proposed eHealth initiative fits (or

integrates) with existing relationships, and the degree to which it promotes trust, accountability, and
responsibility in intergroup relationships.

Interactional workability (5 items)

The degree to which the eHealth system enables (or impedes) the work of interactions between health

professionals and patients, eg, a consultation.

Reflexive monitoring (1 item)

The informal and formal appraisal of a new practice once it is in use, in order to assess its advantages and

disadvantages, and which develops users’ comprehension of the effects of a practice. These processes are
energized by investments in appraisal made by participants.

This study used the Dutch translation of the validated
TARS [21,24] (see Multimedia Appendix 2). This translation
was performed by Wouters et al [24] following translation
guidelines. Wouters et al [24] disaggregated 2 questions into
4 to enhance clarity, as originally, each contained 2 distinct
elements. For instance, question 28 from the Coherence
subscale—“The staff who work here have a shared under-
standing of what the system is for and how it is to be used”
—was split into 2 distinct questions addressing staff and
the organization, ensuring clearer interpretation by partici-
pants. Similarly, question 6 from the Contextual integration
subscale—“This eHealth system is technically and organiza-
tionally compatible with other systems and agencies that we
are required to work with” —was divided into questions about
systems and (external) agencies to align with the Dutch health
care context [21,24]. This resulted in 32 items in total instead
of the original 30 items [21,24].

Statistical Analysis

To assess the internal consistency and reliability of the TARS,
we computed Cronbach a. To estimate and test for differ-
ences, we conducted mixed-model analyses for each of the
7 subscales. We used mixed-model analysis. Mixed-model
analysis can accommodate missing values [25] and is robust
against violations of distributional assumptions [26]. First,
we estimated and tested the intraclass correlations, based
on the model with only the main effect of “time” as a
factor. Next, we tested: (1) the model with main effects of
3 levels of time (2021, 2022, and 2023) and 3 levels of
organization (academic hospital, general hospital, and private
medical clinic), and (2) the model for the main effects of time
and the interaction effect, assessing whether the development
over time differed across the 3 types of organization. If the
interaction effect was statistically significant (a=0.05), we
computed simple effects of time for each type of organization
separately; otherwise, we tested and interpreted the model
(1) with only the main effects. Effect sizes were computed
by dividing the differences between averages of two levels
by average SD over time (ie, the square root of the average
variance), which can be similarly interpreted as a Cohen
d (small, medium, and large effects of 0.2, 0.5, and 0.8,
respectively).

All tests were performed with IBM SPSS Statistics 27,
with .05 significance level. Assuming 140 respondents with
3 observations and a correlation between repeated measures
equal to 0.3, the statistical power is 0.8 to detect differences
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between time points: f>=.13 for effect size, which corresponds
to a medium effect size (G*Power 3.1.9.7 [27]), and to
detect differences between organizations for f>=.194, which
corresponds to a medium-to-large effect [27].

Content Analysis of Open-Text
Explanations

The TARS consists of 32 statements using a 6-point
Likert scale ranging from completely disagree to completely
agree. Per TARS statement, participants were provided the
opportunity to explain their answer (optional open explana-
tion). These open-text explanations were analyzed using the
content analysis method of Krippendorff [28]. This method
encompasses five phases, namely (1) unitizing the data, (2)
sampling the data, (3) recording and coding the data, (4)
reducing the data, (5) inferring the data, and (6) narrating the
results [28]. The first 4 phases focus on “data creation,” while
the last 2 phases consider the interpretation and presentation
of the results of the analysis [28]. During the first 2 phases,
unitizing and sampling, all open explanations as filled in by
the participants were collected and organized by subject in
an overview, using the software tool Microsoft Excel. Next,
during the third phase “Coding,” relevant responses to the
study’s research question were selected. These 3 phases were
performed by one author (DvdS) and checked by another
author (AMW-]), both experienced in qualitative analysis.
In the fourth phase “reducing data,” the relevant responses
were summarized into short codes and sorted into themes,
which were thoroughly discussed between 2 authors (DvdS
and AMW-J]) up to consensus. Next, we reflected on the data
to infer its meaning and implications to refine the themes
and determine thematic saturation of the found themes (phase
5, inferring). Finally, we described the results in a narrative
format in the Results section (phase 6, narrating) [28].

Results

Descriptive Statistics

The TARS was completed by 143 of 291 (49.1%) partici-
pants in 2021, by 131 of 302 (43.4%) in 2022, and by 101
of 173 (58.4%) participants in 2023. All responses were
included in this study. Per organization, responses varied
throughout 2021 to 2023 ranging from 72% (n=65) to 91%
(n=50) for private medical clinics, from 66% (n=65) to 87%
(n=46) for general hospitals, and from 13% (n=1) to 83%
(n=5) for academic hospitals (see Table 2 for an overview).
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In total, 55 organizations completed all 3 measurements
during the 3 years (private medical clinics: n=33, general
hospitals: n=22, and academic hospitals: n=0). In total, 72
organizations completed 2 of the 3 measurements (private
medical clinics: n=30, general hospitals: n=38, and academic
hospitals: n=4). Finally, in total, 66 organizations completed 1
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of the 3 measurements (private medical clinics: n=30, general
hospitals: n=33, and academic hospitals: n=3).

Table 3 provides an overview of descriptive statistics for
responses to the TARS, for each organization type per year.

Table 2. Overview of the response rates per type of organization (private medical clinics, general hospitals, and academic hospitals).

Variables Private medical clinics General hospitals Academic hospitals
Year 2021 2022 2023 2021 2022 2023 2021 2022 2023
Total approached potential 101 90 55 87 98 53 8 8 6
participants, n
Total responses (response 74 (73) 65(72) 50 (91) 64 (74) 65 (66) 46 (87) 5(63) 1(13) 5(83)
rate), n (%)
Table 3. Results of the Technology Adoption and Readiness Scale (TARS) per subscale; mean (SD) per organization type per year.
Variables Private medical clinics General hospitals Academic hospitals
Year 2021 2022 2023 2021 2022 2023 2021 2022 2023
Responses, n 74 65 50 64 65 46 5 12 5
Subscale, mean (SD)
Coherence 3.68(143) 3.89(1.03) 420(1.06) 2.78(1.06) 3.24(092) 3.67(1.10) 3.10(0.65) 3.00 3.20 (1.64)
Cognitive 441 (147) 438(1.21) 4.76(087) 3.64(1.15 3.79(1.22) 4.11(1.19) 3.60(1.52) 5.00 4.80 (1.10)
participation
Contextual integration 4.14 (0.78) 4.07 (0.51) 3.89(0.68) 3.78(0.56) 3.89(0.68) 3.86(0.58) 3.46(0.84) 4.10 4.60 (0.32)
Skill set workability 3.68(0.66) 3.82(0.54) 3.71(0.66) 3.58(0.66) 3.50(0.80) 3.69(0.68) 3.50(0.58) 4.00 448 (0.34)
Relational integration 4.33 (0.94) 4.11(0.65) 4.15(0.80) 4.14(0.69) 3.93(0.80) 4.24(0.77) 3.94(1.00) 4.14 4.81 (0.59)
Interactional 389 (1.17) 3.88(0.71) 3.72(0.88) 4.16(0.61) 3.69(0.87) 3.68(0.87) 3.79(0.60) 3.50 3.09 (1.62)
workability
Reflexive monitoring 398 (1.36) 3.96(0.98) 3.78 (1.19) 327(1.14) 3.19(1.27) 3.19(1.60) 3.60(1.52) 3.00 420 (1.64)

2As only 1 academic hospital responded to the questionnaire in 2022, SDs could not be computed.

Responses on the open questions came mostly from respond-
ents in general hospitals and private medical clinics.
Respondents in academic hospitals often did not give
responses. In total, 404 responses were provided in 2021
(8.8% of 32 items x 143 participants=4576 potential open
responses in total), 458 in 2022 (10.9% of 32 items x 131
participants=4192 potential open responses in total) and 356
in 2023 (11% of 32 items x 101 participants=3232 potential
open responses in total). In total, participants provided 1218
responses to the open questions.

TARS Reliability

The reliability of the Coherence subscale was considered
acceptable to good (Cronbach a=0.82 in 2021, 0.72 in 2022,
and 0.85 in 2023) as was the reliability of relational inte-
gration (Cronbach a=0.81 in 2021, 0.72 in 2022, and 0.70
in 2023) and interactional workability (Cronbach a=0.89 in
2021, 0.73 in 2022, and 0.77 in 2023). The reliability of
contextual integration ranges from questionable to acceptable
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(Cronbach a=0.73 in 2021, 0.64 in 2022, and 0.67 in 2023),
and while skill set workability shows questionable reliability
(Cronbach a=0.59 in 2021, 0.58 in 2022 and 0.55 in 2023),
indicating lower internal consistency of the questions in these
subscales. Cronbach a could not be calculated for cogni-
tive participation or reflexive monitoring, as each subscale
contained only 1 item.

Mixed-Model Analysis Results

Intraclass correlations varied from 0.11 for interactional
workability (P=.13) and 0.18 for reflexive monitoring (P=.04)
to 0.28-0.42 for the other 5 scales (P<.001). This means
that organizations generally differed systematically across
years on the subscales. Consequently, the data were statisti-
cally dependent and should therefore be analyzed with mixed
models. Table 4 below shows the results of the mixed-
model analyses. As an interaction effect was found only for
contextual integration, we interpreted the main effects for the
other 6 subscales.
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Table 4. Results of the Technology Adoption and Readiness Scale (TARS) mixed-model analysis over time (2021, 2022, and 2023) and per
organization (private medical clinic, general hospital, and academic hospital) and the interaction effect.

Intraclass Effect of
Subscale correlations (ICC) Interaction effect organization type® Effect of time Effect size ([:’)/SE)b’C
ICC Pvalue  Ftest(df) Pvalue Ftest(df) Pvalue Ftest(df) Pvalue 2022-2023 2021-2023
Coherence 0.39 <.001 0.70 (2) 59 1621 (2) <.001 10,67 (2)  <.001 0.24 0.58
Cognitive participation  0.42 <.001 0.95(2) A4 112(2) <001 450 (2) 01 0.20 033
Contextual integration ~ 0.35 <.001 542 (2) <.001 3411 (2) .04 454 (2) 01 -0.334 -0.38¢
Skill set workability 0.28 <.001 1.65 (2) 17 3.12(2) 047 424 (2) 02 0.21 0.34
Relational integration 0.39 <.001 1.99 (2) .10 1.26 (2) 29 292 (2) 06 0.24 0.06
Interactional 0.11 13 122 (2) 31 0.96 (2) 39 495 (2) 01 -0.08 -041
workability
Reflexive monitoring 0.18 042 034 (2) .85 11.11 (2) <.001 26(2) 77 -0.09 -0.10

4The statistical results of “time” and “organization type” are for the model with only the 2 effects, excluding the interaction effect.

b[S here is the unstandardized regression coefficient.

“The difference in the dependent variable between 2023 and 2021 or between 2023 and 2022, divided by the square root of the average variance at

each time point (2021, 2022, and 2023).

dReported —0.33 (private medical clinics), 0.17 (general hospitals), and 0.87 (academic hospitals).
®Reported for —0.38 (private medical clinics), 0.28 (general hospitals), and 1.21 (academic hospitals).

The development of contextual integration differed over
time between the 3 types of organizations (Fy4 137=5.417;
P=<.001). In private medical clinics, it decreased from 2021
to 2023 (Cohen d;=-0.38) and from 2022 to 2023 (Cohen
dy=-0.33), whereas it increased in general hospitals (Cohen
d1=0.28 and Cohen d»=0.17) and in academic hospitals
(Cohen d1=1.21 and Cohen d»=0.87).

Improvements over time were observed for coherence,
indicating that sense-making and understanding to embed
PHR in health care practice increased over time (P<.001;
d;=0.58 and d»=0.24). Cognitive participation increased as
well, indicating that the engagement of individuals increased
over time (P=.01; d;=0.33 and d,=0.20). Furthermore, skill
set workability improved, indicating improved fit of PHRs
with existing working practices, skill sets, and perceived job
roles (P=.02; d;=0.34 and d»=0.21). A decrease over time
was observed for interactional workability, indicating that
PHRs were considered less suitable to improve interactions
between health care providers and patients in all types of
organizations (P=.01; d;j=—0.41 and d>=-0.08). No changes
were observed for relational integration, indicating that the
integration of the PHR in professional relationships and trust,
accountability, and responsibility in intergroup relationships
remained stable over time (P=.06; d;=0.06 and d,=0.24).
Finally, no changes were observed for reflexive monitoring,
indicating that assessment of PHR advantages and disad-
vantages and the development of users’ comprehension of
the effects of a practice remained stable over time (P=.77;
d;=-0.10 and d»=-0.09).

Concerning the effects of organization type, organiza-
tions differed on the following scales, with general hos-
pitals consistently scoring lower than private medical
clinics (results of r tests comparing both organizations)
on coherence (t178=—5.52; P<.001), cognitive participation
(t181=—4.73; P<.001), and reflexive monitoring (¢{50=—4.68;
P<.001). Organizations did not differ on skill set workability
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(t186=—1.64; P=.1), relational integration (¢1g1=—1.44; P=.15),
and interactional workability (1=.12; P=.91).

Results of the Qualitative Open-Text
Explanations

Coherence

Coherence is the sense-making and understanding needed
to embed a practice. In 2021, when PHRs were not yet
widely implemented, respondents lacked an understanding
and awareness of PHRs’ possibilities, and some expressed
skepticism about their added value. By 2022, respondents
reported a clearer grasp of the purpose, yet the practi-
cal implications remained ambiguous due to the limited
availability of PHRs. By 2023, although PHRs were generally
functional, health care organizations encountered technical
difficulties, particularly when integrating data from EHRs
in PHRs. Over the years, respondents from private medical
clinics indicated more often that they had a clear understand-
ing of the purpose and added value of PHRs, while these
aspects often remained unclear for respondents from general
hospitals.

The purpose of the PHR is clear, but not everyone
in the organization is fully aware of it yet [...]. How
it should be used in practice is not entirely clear to
me, as it has not been completely implemented. This
process will likely become clearer in the coming year.
[R12-PMC2022-Coherence]

Cognitive Participation

Cognitive participation is the process to engage individu-
als with new practices. Respondents indicated that due to
the delayed implementation of PHRs, staff engagement was
minimal in 2021. In 2022, general hospital respondents
doubted the added value of PHRs, which may have been
caused by a lack of involvement of potential users in the
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development and implementation phases. In 2023, most
respondents noted communications efforts made to enhance
professionals’ understanding of the PHR. With increased
insights into the purpose of PHRs, respondents indicated
that health care professionals felt more committed to offer
PHRs to patients. Despite their commitment, they noted
that the technical integration of available data from EHRs
within PHRs remained problematic, rendering the use of
PHRs cumbersome. Throughout the 3 years, respondents
from private medical clinics consistently indicated commit-
ment, while this varied in general hospitals.

Although the PHRs are not sufficiently suitable for the
patients yet, the management team is fully committed.
[R1-AH2023-Cognitive participation]

We wonder if our target audience, [...], is able to use
it and can understand its use. [R185-PMC2023-Cogni-
tive participation]

Contextual Integration

Contextual integration is the degree to which the technol-
ogy integrates with the organizations’ goals, structures, and
capacity. In 2021, respondents indicated that the PHRSs’
impact on workflows could not be assessed, and therefore
it was unclear whether the benefits would outweigh the costs.
While some organizations had adequate funds for long-term
implementation, others faced insufficient long-term financing
to integrate the preferred PHR functionalities or they feared
financial penalties for unmet project targets. Private medical
clinics and general hospitals indicated a need for more time to
implement and especially to embed PHRs in work processes
and services, and general hospitals also indicated a lack of
dedicated personnel to implement PHRs. By 2022, respond-
ents had problems supporting PHR use by patients because
PHRs are managed externally. Respondents ascribed the lack
of adoption to patients’ unawareness of PHR’s existence.
By 2023, some respondents indicated that the PHR required
workflow changes, for instance, in entering patient data.
Some mentioned the complexity of aligning different systems
and data from different organizations, which hindered data
exchange because external partners are not always linked
to PHRs, thus limiting the amount of information available
to patients. According to respondents in academic hospitals,
the PHRs did not adequately meet patient needs, mainly due
to technical barriers for users, such as difficult logins for
patients.

Many of our external partners are not linked to
a PHR yet, or are unable to exchange data with
other healthcare providers. [R64-H2023-Contextual
integration]

A patient has to take too many steps to log in to the
PHR compared to logging in to the hospital patient
portal. [...] Half of the log-in attempts go wrong,
and patients do not understand why. Moreover, the
patient has to go through all the steps every time. We
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often hear [complaints about] this from users. [R81-
PMC2023-Contextual integration]

Skill Set Workability

Skill set workability is the technology fit with existing
working practices, skill sets, and perceived job roles. In 2021
and 2022, respondents were uncertain about the impact of
PHRs on professional autonomy, workload, collaboration,
or employee skills. In 2022 and 2023, some respondents
indicated that while initial PHR implementation would be
time-consuming, they believed it would eventually reduce the
professional workload. By 2023, perceptions of the level of
professionals’ digital skills varied, suggesting that some may
need training to be able to adequately support patients. Some
organizations still faced uncertainties about the required skills
and associated workload. Some professionals perceived the
PHR as obligatory, resulting in a feeling of diminished
autonomy.

In the beginning [implementation] will take more effort
and it will be harder to handle. When practice and
processes are embedded, the workload will go down.
But workload will go up if the PHR is not sufficiently
stable or fails. [R67-H2022-Skill set workability]

The PHR partly gives me a feeling of autonomy in my
work. However, technology should not get the upper
hand. Healthcare is people work after all. It does
offer opportunities to innovate and improve care but
the legislation and regulations must be in line with
(limiting the administrative burden). [R35-PMC2023-
Skill set workability]

Relational Integration

Relational integration is the integration of the technology
in professional relationships and trust, accountability, and
responsibility in intergroup relationships. From 2021 to 2023,
respondents consistently expressed concerns regarding the
privacy and security of patient data in PHRs. They high-
lighted a lack of control over numerous PHRs that might
exploit patient data commercially. The lack of transparency,
combined with the potential for patients to unknowingly share
sensitive information, led to calls for a single trusted entity
to oversee PHR vendors and ensure data security. By 2023,
while some respondents trusted PHRs because of government
regulations, others remained concerned about the commercial
nature and potential liability issues for healthcare organiza-
tions.

I find the fact that there are so many different PHRs
risky. I cannot imagine that they all offer good secure
access and all have the patient’s best interests at
heart. There is too much money in this market for
that. Patients often don't know what they are choosing.
They give up too much privacy-sensitive information.
[R4-PMC2021-Relational integration]
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Interactional Workability

Interactional workability is the degree to which the tech-
nology enables the work of interactions between health
professionals and patients. Some respondents noted that the
technical challenges made it significantly difficult to integrate
PHRs into work routines with patients. They worried that
patients would be overwhelmed by excessive information,
especially lab results without proper medical context. In
2023, most respondents were still uncertain whether PHRs
genuinely improved patient-professional interaction. Some
viewed it as time-consuming, while others believed it
enhanced the quality of consultations. Respondents from
private medical clinics hoped for positive outcomes, while
those from both general and academic hospitals felt it was too
early to determine.

It’s too early to decide [if the technology has positive
effects for clients], but being able to monitor at home
and the transparency are good [for patients]. [R33-
H2023-Interactional workability]

You can’t do much in consultation of ten minutes on
average. Consultation quality did become better, more
specific. [...] The innovation mainly affects indirect
patient time, mainly consultation preparation and
admission planning. It has little effect on direct patient
time [for physicians]. So there’s little causality between
the innovation and quality interaction. [R2-AH2023-
Interactional workability]

Reflexive Monitoring

Reflexive monitoring is the appraisal of new practices to
assess its advantages and disadvantages and develop users’
comprehension of the effects of a practice. All respond-
ents indicated that monitoring and evaluating PHRs did
not apply in 2021 and 2022. By 2023, academic hospitals
had evaluated PHRs and found their usage to be effective.
However, concerns were raised about the hospital’s limited
influence over PHR vendors, leading to uncertainty about
future developments. General hospitals and private medical
clinics did not perform evaluation, and no differences in their
open explanations could be found.

We have little say on further developments. That applies

both to the providers and the functionality of electronic
health records. [R33-H2023-Reflexive monitoring]

Discussion

Principal Findings

This study provides insight into the adoption of PHRs across
private medical clinics, general hospitals, and academic
hospitals from 2021 to 2023. We found improvements in
several areas of technology adoption. Coherence, sense-mak-
ing, and understanding of PHRs for embedment in health
care practice increased over time, as did cognitive partici-
pation, showing increased engagement and commitment of
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individuals to PHRs, which according to the respondents, was
due to improved communication about PHRs. Better skill set
workability indicated an improved fit of PHRs with existing
working practices, skills, and perceived job roles.

However, we found some barriers to the adoption of
PHRs. While contextual integration of PHRs with organiza-
tions’ goals, structures, and capacity improved in general
and academic hospitals, this decreased in private medical
clinics. This difference was explained in open responses by
variation in available funding and financial targets across
organizations. Limited adoption by patients and health care
professionals, technical barriers, and uncertainties about
the required skills and concerns about associated workload
were also mentioned. Interactional workability was found
to decrease over time, indicating that the PHR was consid-
ered less suitable to improve interactions between health
care providers and patients. Technical challenges would
require significant effort to integrate PHRs into work routines
with patients, and the technical integration of EHRs with
PHRs remained problematic. Some health care professio-
nals remained uncertain whether PHRs genuinely improved
patient-professional interaction.

While relational integration in professional relationships
remained stable over time, a lack of control and transparency
regarding PHRs led to privacy and security concerns. For
reflexive monitoring, academic hospitals evaluated PHRs and
found their usage to be effective. General hospitals scored
consistently lower than private medical clinics on coher-
ence, cognitive participation, and reflexive monitoring. This
was confirmed in the open responses, except for reflexive
monitoring, as in this case, the open responses were similar
and we could not identify any difference between organiza-
tions.

Strengths and Limitations

A first strength of this study is the longitudinal assessment of
PHR adoption, which is understudied in previous literature;
we collected data throughout 3 years. A second strength
is that relevant domains for the adoption were evaluated
with a mixed-methods approach, both qualitative (open-text)
and quantitative responses were collected using the validated
(extended) Dutch TARS. The third strength is that this study
followed PHR monitoring of the adoption and implementa-
tion from an early stage, from the start of the implementation,
onwards. Our results can be used as input to improve PHRs
and their sustainable implementation [16].

A limitation of the study is that we used the original TARS
instead of the updated version of the TARS; the NOMAD
questionnaire [29,30]. The original TARS was selected
because the Dutch translation of the NOMAD had not been
validated in Dutch at the start of our study. However, both
questionnaires were derived from the NPT [19-21], which
is used to evaluate individual and organizational factors that
influence the adoption process, and both questionnaires are
validated. A second limitation is answering the open-text
questions for each statement of the TARS was optional, not
obligatory. Therefore, only some respondents (8.8% in 2021,
10.9% in 2022, and 11% in 2023) explained their ratings.
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Because of the reliance on these self-reported data, bias may
occur, for instance, by participants responding in a socially
desirable way or misunderstanding questions [31]. Further-
more, individuals who are particularly concerned or dissatis-
fied are more likely to provide detailed feedback [32-34].
However, our research design in which we used statements
(quantitative) as well as room for open explanation (qualita-
tive) enhanced the reliability and validity of the data; we
could identify whether participants understood the question,
and we think the participants answered in an honest way as
they mostly provided detailed feedback on PHRs. A third
limitation of the statistical analysis is the unequal distri-
bution of responses across organizational types. However,
the unequal distribution reflects the population distribution.
For instance, the Dutch health care system only has 7
academic hospitals, of which we included 5 in our sample.
In addition, the number of responses varied across years
and organization types, as not all organizations participated
in each measurement (2021, 2022, and 2023). This was
due to new organizations entering or leaving the Dutch
health care system, participating in organizational merges,
or finishing VIPP 5. Consequently, the number of contact
persons of VIPP 5 varied throughout the years. To address
this, we conducted mixed-model analysis, which effectively
deals with missing data. Both the unequal sample sizes and
the missing data do not pose a threat to the mixed-model
analyses that we performed. The sample size of this study
(143 at the first measurement, 131 at the second measure-
ment, and 101 at the third measurement) was generally lower
than the planned 140. Consequently, our statistical power to
detect the assumed effect sizes in our power analyses was
a bit lower than 0.8 (but still larger than 0.7, assuming a
sample size of n=125 at all measurements). Furthermore,
this study included representatives (contact persons) rather
than end users (patients) or health care professionals, which
would have enhanced the representativeness of the findings.
However, as the study aim was on PHR adoption, we believe
project leaders offered a more comprehensive perspective on
adoption and normalization processes. Finally, as the study
was conducted only in the Netherlands in the Dutch health
care context, the generalizability to other countries may be
limited.

Comparison With Previous Work

Our study found that PHRs were adopted in health care
practice and work routines only to a limited extent, mainly
due to the limited adoption by patients. Respondents indicated
this is an interplay; if patients do not use PHRs, health care
professionals will not use or recommend it either and vice
versa. In line with previous research [14,35], our study found
that implementing PHRs is challenging in terms of adoption
by patients [14], and that it is often complicated to change
communication patterns of patients [35]. Our study indica-
ted that both patients and health care professionals lacked
awareness of the existence and potential of PHRs. This is in
line with a review by Papadoulos et al [36], highlighting the
public’s unawareness of EHRs, what these entail and their
purpose. This may need to be improved to increase the uptake
of PHRs. Several of our respondents indicated that they doubt
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the added value of a PHR for patients in addition to a regular
patient portal. This finding resembles a study by Crameri et
al [10], which reports that patients, including potential users,
may not feel a need to interact with their health information
in PHRs. In contrast, a cohort study by the Dutch Patient
Federation on the use of Dutch PHRs indicated that two thirds
of patients perceive the Dutch PHR as useful and intend to
use it in the future [37], which indicates a potential increase
of PHR users in the future.

Our study revealed that technical barriers, such as patient
portal login difficulties, are a reason for the limited adoption
by patients. The role of accessibility in PHR adoption is also
found in previous studies [37,38]. Perotti et al [39] evaluated
an e-learning to promote PHR competence and found how
e-learning enhanced knowledge of PHRs, skill acquisition to
use PHRs, and improved task completion. PHR providers
are encouraged to develop and provide a publicly accessible
e-learning for PHR users [39].

A cohort study by Doeven [37] showed that patient-users
perceive the Dutch PHR as reliable [37] mainly because
of 2-factor authentication and the use of a personal digi-
tal ID that every Dutch citizen can obtain from the gov-
ernment. In contrast, our respondents expressed concerns
about the reliability, privacy, security, and safety of PHRs
and attributed this to the commercial interests of different
vendors. These findings were in line with the results of a
scoping review performed by Papadopoulos et al [36] on
public trust in EHRs. Similar to this study, privacy was
identified as a primary concern in this review because of the
concern that third parties may commercially exploit persons’
health data, with the fear of hackers, unauthorized access,
selling information for profit, or identity fraud. In line with
Papadopoulos et al [36], we found that assurance of privacy,
security, and safety of data would be crucial to improve
trust in PHRs. In line with the cohort study by Doeven [37],
Papadopoulos et al [36], as well as a review by Fennelly et al
[40], we also found that security and privacy measures such
as 2-factor authentication would increase the sense of security
of PHRs. By focusing on issues related to PHRs security
and privacy in future research, more insights will be gained
on appropriate measures, as recommended in the review by
Roehrs et al [5].

Another finding of our study is the relevance of the
technical integration of available data from EHRs within
PHRs. A scoping review of Fennelly et al [40] also identi-
fied technical interoperability between systems and data as an
obstacle. Fennelly et al [40] suggested using internationally
recognized open standards supporting homogenous functional
models, a centralized data repository that requires organizing
data into defined standards.

Implications for Practice

First, to improve usability for patients, PHR accessibility
should be enhanced, for instance, by simplifying the log-
in procedure. By providing a publicly accessible e-learning
for PHR users, their knowledge, task completion, and skill
acquisition could be enhanced [39]. In line with recommen-
dations for eHealth implementation [41], the alignment of
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data in different structures in PHRs should be improved.
To achieve this, health care organizations should collect and
store patient data in standard ways, by following interna-
tionally recognized open standards supporting homogenous
functional models, a central data repository, and organiz-
ing data into standardized and common formats by using
standardized terminologies [40].

Second, to enhance PHR adoption by patients and health
care professionals, it is important to enhance their aware-
ness of the existence and potential of PHRs. If health care
professionals are adequately informed, they could recom-
mend their use to patients as well. To reach patients and
increase PHR adoption, health care organizations could
use public media campaigns and internal communication
means to explain the relevance of PHRs, in line with
recommended organizational strategies for promoting patient
and provider uptake of PHRs [42]. Strategies for promoting
acceptance of PHRs emphasize addressing organizational
cultures, redesigning work processes, training professionals,
and providing technical support and monitoring [42].

Third, as respondents expressed the need for a single
trusted entity to oversee PHR vendors to ensure data
security, the awareness of security and privacy guidelines,
and assessment of these by a National trustworthy organi-
zation is needed. Security measures such as the 2-factor
authentication to enhance privacy and security are suggested
in other studies [41].

van der Smissen et al

Recommendations for Future Research

Future research on PHR use by patients and health care
professionals should be continually and iteratively evalu-
ated to determine whether PHRs actually adhere to users’
needs. PHRs should be improved on an ongoing basis to
ensure and enhance the added value, usability, and acces-
sibility [16]. Future research should also focus on continu-
ously and iteratively evaluating PHRs’ security, privacy, and
trust. Many respondents indicated that PHRs were still being
implemented during our study. Future research could further
explore PHR adoption in the coming years, incorporating
more insights into both organizational and national contexts
t0o.

Conclusions

From 2021 to 2023, PHR adoption improved in general
hospitals, academic hospitals, and private medical clinics
in the Netherlands within several domains of PHR adop-
tion. However, several barriers remained, including techni-
cal barriers, financial constraints, and privacy and security
concerns. To overcome these barriers, the technical integra-
tion of available data from the EHR within the PHR should
be improved and privacy-related issues should be resolved.
Consistent communication about the potential of PHRs is
required to increase the awareness that will enhance both
PHR engagement and adoption by the target groups, patients,
and health care professionals.

Acknowledgments

The authors would like to thank the respondents for participating in the study. This work was supported by the Dutch Hospital
Association. No generative artificial intelligence was used in any portion of the manuscript generation.

Data Availability

The datasets generated or analyzed during this study are available from the corresponding author on reasonable request.

Authors’ Contributions

All authors contributed to the concept or design of the work or acquisition, analysis, or interpretation of data; drafted the
paper or revised it critically for important intellectual content; approved the version to be published; and have participated
sufficiently in the work to take public responsibility for appropriate portions of the content.

Conflicts of Interest
None declared.

Multimedia Appendix 1

The original Technology Adoption and Readiness Scale (TARS).

[DOCX File (Microsoft Word File), 16 KB-Multimedia Appendix 1]

Multimedia Appendix 2

The Dutch translation of the Technology Adoption and Readiness Scale (TARS).
[DOCX File (Microsoft Word File), 17 KB-Multimedia Appendix 2]

References

1. Brands MR, Gouw SC, Beestrum M, Cronin RM, Fijnvandraat K, Badawy SM. Patient-centered digital health records
and their effects on health outcomes: systematic review. J Med Internet Res. Dec 22, 2022;24(12):e43086. [doi: 10.2196/

43086] [Medline: 36548034]

2. Shaw T, McGregor D, Brunner M, Keep M, Janssen A, Barnet S. What is eHealth (6)? Development of a conceptual
model for eHealth: qualitative study with key informants. J Med Internet Res. Oct 24,2017;19(10):e324. [doi: 10.2196/

jmir.8106] [Medline: 29066429]

https://www jmir.org/2025/1/€71915

J Med Internet Res 2025 | vol. 27 171915 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v27i1e71915_app1.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e71915_app1.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e71915_app2.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e71915_app2.docx
https://doi.org/10.2196/43086
https://doi.org/10.2196/43086
http://www.ncbi.nlm.nih.gov/pubmed/36548034
https://doi.org/10.2196/jmir.8106
https://doi.org/10.2196/jmir.8106
http://www.ncbi.nlm.nih.gov/pubmed/29066429
https://www.jmir.org/2025/1/e71915

JOURNAL OF MEDICAL INTERNET RESEARCH van der Smissen et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Herrera MS. Patient portal utilization effect on patient engagement. Arizona State University College of Nursing &
Healthcare Innovation; 2022. URL: https://keep.lib.asu.edu/items/186424 [Accessed 2025-07-10]

Al-Ramahi M, Noteboom C. A systematic analysis of patient portals adoption, acceptance and usage: the trajectory for
triple aim? Presented at: Hawaii International Conference on System Sciences; Jan 3-6, 2018; Waikoloa Village, Hawaii,
USA. URL: https://scholarspace.manoa.hawaii.edu/handle/10125/49994 [Accessed 2025-07-16] [doi: 10.24251/HICSS.
2018.107]

Roehrs A, da Costa CA, Righi R da R, de Oliveira KSF. Personal health records: a systematic literature review. J] Med
Internet Res. Jan 6,2017;19(1):e13. [doi: 10.2196/jmir.5876] [Medline: 28062391

Keesman M, Janssen V, Kemps H, et al. BENEFIT for all: an ecosystem to facilitate sustained healthy living and reduce
the burden of cardiovascular disease. Eur J Prev Cardiol. Apr 2019;26(6):606-608. [doi: 10.1177/2047487318816388]
[Medline: 30486650]

Kujala S, Hérhammer I, Kaipio J, Heponiemi T. Health professionals’ expectations of a national patient portal for self-
management. Int J Med Inform. Sep 2018;117:82-87. [doi: 10.1016/j.ijmedinf.2018.06.005] [Medline: 30032968]
Wildenbos GA, Jaspers M, Peute L. The equity paradox: older patients’ participation in patient portal development. Int J
Qual Health Care. Dec 31,2019;31(10):793-797. [doi: 10.1093/intghc/mzy245] [Medline: 30576454]

van Kuppenveld SI, van Os-Medendorp H, Tiemessen NA, van Delden JJ. Real-time access to electronic health record
via a patient portal: is it harmful? A retrospective observational study. J Med Internet Res. Feb 6, 2020;22(2):e13622.
[doi: 10.2196/13622] [Medline: 32044753]

Crameri KA, Maher L, Van Dam P, Prior S. Personal electronic healthcare records: what influences consumers to engage
with their clinical data online? A literature review. Health Inf Manag. Jan 2022;51(1):3-12. [doi: 10.1177/
1833358319895369] [Medline: 31918578]

Shah SD, Liebovitz D. It takes two to tango: engaging patients and providers with portals. PM R. May 2017;9(5S):S85-
S97. [doi: 10.1016/j.pmrj.2017.02.005] [Medline: 28527507]

Kruse CS, Bolton K, Freriks G. The effect of patient portals on quality outcomes and its implications to meaningful use:
a systematic review. ] Med Internet Res. Feb 10, 2015;17(2):e44. [doi: 10.2196/jmir.3171] [Medline: 25669240]
Griinloh C, Myreteg G, Cajander A, Rexhepi H. “Why do they need to check me?” Patient participation through ehealth
and the doctor-patient relationship: qualitative study. J Med Internet Res. Jan 15,2018;20(1):e11. [doi: 10.2196/jmir.
8444] [Medline: 29335237]

Hulter P, Pluut B, Leenen-Brinkhuis C, de Mul M, Ahaus K, Weggelaar-Jansen AM. Adopting patient portals in
hospitals: qualitative study. J] Med Internet Res. May 19, 2020;22(5):e16921. [doi: 10.2196/16921] [Medline: 32427110]
Rouleau G, Wu K, Ramamoorthi K, et al. Mapping theories, models, and frameworks to evaluate digital health
interventions: scoping review. ] Med Internet Res. Feb 5, 2024;26:e51098. [doi: 10.2196/51098] [Medline: 38315515]
Greenhalgh T, Wherton J, Papoutsi C, et al. Beyond adoption: a new framework for theorizing and evaluating
nonadoption, abandonment, and challenges to the scale-up, spread, and sustainability of health and care technologies. J
Med Internet Res. Nov 1,2017;19(11):e367. [doi: 10.2196/jmir.8775] [Medline: 29092808]

May CR, Cummings A, Girling M, et al. Using normalization process theory in feasibility studies and process
evaluations of complex healthcare interventions: a systematic review. Implement Sci. Jun 7, 2018;13(1):80. [doi: 10.
1186/s13012-018-0758-1] [Medline: 29879986]

Williams A, Lennox L, Harris M, Antonacci G. Supporting translation of research evidence into practice-the use of
Normalisation Process Theory to assess and inform implementation within randomised controlled trials: a systematic
review. Implement Sci. Oct 27, 2023;18(1):55. [doi: 10.1186/s13012-023-01311-1] [Medline: 37891671]

May C, Finch T. Implementing, embedding, and integrating practices: an outline of normalization process theory.
Sociology. Jun 2009;43(3):535-554. [doi: 10.1177/0038038509103208]

May CR, Mair F, Finch T, et al. Development of a theory of implementation and integration: normalization process
theory. Implement Sci. May 21, 2009;4:29. [doi: 10.1186/1748-5908-4-29] [Medline: 19460163]

Finch TL, Mair FS, O’Donnell C, Murray E, May CR. From theory to “measurement” in complex interventions:
methodological lessons from the development of an e-health normalisation instrument. BMC Med Res Methodol. May
17,2012;12(1):69. [doi: 10.1186/1471-2288-12-69] [Medline: 22594537]

Otte-Trojel T, de Bont A, Rundall TG, van de Klundert J. What do we know about developing patient portals? a
systematic literature review. ] Am Med Inform Assoc. Apr 2016;23(el):e162-8. [doi: 10.1093/jamia/ocv114] [Medline:
26335985]

Wegwijzer VIPP5 [Web page in Dutch]. Dutch Hospital Association. 2024. URL: https://www.nvz-ziekenhuizen.nl/
sites/default/files/2024-04/2023-1204-Wegwijzer-Module-1-2-3-VIPP.pdf [Accessed 2025-07-10]

https://www jmir.org/2025/1/e71915 J Med Internet Res 2025 | vol. 27 171915 | p. 11

(page number not for citation purposes)


https://keep.lib.asu.edu/items/186424
https://scholarspace.manoa.hawaii.edu/handle/10125/49994
https://doi.org/10.24251/HICSS.2018.107
https://doi.org/10.24251/HICSS.2018.107
https://doi.org/10.2196/jmir.5876
http://www.ncbi.nlm.nih.gov/pubmed/28062391
https://doi.org/10.1177/2047487318816388
http://www.ncbi.nlm.nih.gov/pubmed/30486650
https://doi.org/10.1016/j.ijmedinf.2018.06.005
http://www.ncbi.nlm.nih.gov/pubmed/30032968
https://doi.org/10.1093/intqhc/mzy245
http://www.ncbi.nlm.nih.gov/pubmed/30576454
https://doi.org/10.2196/13622
http://www.ncbi.nlm.nih.gov/pubmed/32044753
https://doi.org/10.1177/1833358319895369
https://doi.org/10.1177/1833358319895369
http://www.ncbi.nlm.nih.gov/pubmed/31918578
https://doi.org/10.1016/j.pmrj.2017.02.005
http://www.ncbi.nlm.nih.gov/pubmed/28527507
https://doi.org/10.2196/jmir.3171
http://www.ncbi.nlm.nih.gov/pubmed/25669240
https://doi.org/10.2196/jmir.8444
https://doi.org/10.2196/jmir.8444
http://www.ncbi.nlm.nih.gov/pubmed/29335237
https://doi.org/10.2196/16921
http://www.ncbi.nlm.nih.gov/pubmed/32427110
https://doi.org/10.2196/51098
http://www.ncbi.nlm.nih.gov/pubmed/38315515
https://doi.org/10.2196/jmir.8775
http://www.ncbi.nlm.nih.gov/pubmed/29092808
https://doi.org/10.1186/s13012-018-0758-1
https://doi.org/10.1186/s13012-018-0758-1
http://www.ncbi.nlm.nih.gov/pubmed/29879986
https://doi.org/10.1186/s13012-023-01311-1
http://www.ncbi.nlm.nih.gov/pubmed/37891671
https://doi.org/10.1177/0038038509103208
https://doi.org/10.1186/1748-5908-4-29
http://www.ncbi.nlm.nih.gov/pubmed/19460163
https://doi.org/10.1186/1471-2288-12-69
http://www.ncbi.nlm.nih.gov/pubmed/22594537
https://doi.org/10.1093/jamia/ocv114
http://www.ncbi.nlm.nih.gov/pubmed/26335985
https://www.nvz-ziekenhuizen.nl/sites/default/files/2024-04/2023-1204-Wegwijzer-Module-1-2-3-VIPP.pdf
https://www.nvz-ziekenhuizen.nl/sites/default/files/2024-04/2023-1204-Wegwijzer-Module-1-2-3-VIPP.pdf
https://www.jmir.org/2025/1/e71915

JOURNAL OF MEDICAL INTERNET RESEARCH van der Smissen et al

24.

25.

26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Wouters EIM, Weijers TCM, Finch TL. Successful implementation of technological innovations in health care
organizations. In: van Hoof J, Demiris G, Wouters EJM, editors. Handbook of Smart Homes, Health Care and Well-
Being. Springer International Publishing; 2017:179-189.

Polit DF, Gillespie BM. Intention-to-treat in randomized controlled trials: recommendations for a total trial strategy. Res
Nurs Health. Aug 2010;33(4):355-368. [doi: 10.1002/nur.20386] [Medline: 20645423]

Schielzeth H, Dingemanse NJ, Nakagawa S, et al. Robustness of linear mixed-effects models to violations of
distributional assumptions. Methods Ecol Evol. Sep 2020;11(9):1141-1152. [doi: 10.1111/2041-210X.13434]

Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*Power 3.1: tests for correlation and
regression analyses. Behav Res Methods. Nov 2009;41(4):1149-1160. [doi: 10.3758/BRM .41.4.1149] [Medline:
19897823]

Krippendorff K. Content Analysis: An Introduction to Its Methodology. Sage publications; 2018. ISBN: 1506395678
Rapley T, Girling M, Mair FS, et al. Improving the normalization of complex interventions: part 1 - development of the
NoMAD instrument for assessing implementation work based on normalization process theory (NPT). BMC Med Res
Methodol. Nov 15,2018;18(1):133. [doi: 10.1186/s12874-018-0590-y] [Medline: 30442093]

Finch TL, Girling M, May CR, et al. Improving the normalization of complex interventions: part 2 - validation of the
NoMAD instrument for assessing implementation work based on normalization process theory (NPT). BMC Med Res
Methodol. Nov 15,2018;18(1):135. [doi: 10.1186/s12874-018-0591-x] [Medline: 30442094]

Rosenman R, Tennekoon V, Hill LG. Measuring bias in self-reported data. Int J Behav Healthc Res. Oct
2011;2(4):320-332. [doi: 10.1504/IJBHR.2011.043414] [Medline: 25383095]

Bowling A. Mode of questionnaire administration can have serious effects on data quality. J Public Health (Bangkok).
Sep 1,2005;27(3):281-291. [doi: 10.1093/pubmed/fdi031]

Shih TH, Fan X. Comparing response rates in e-mail and paper surveys: a meta-analysis. Educ Res Rev. Jan
2009;4(1):26-40. [doi: 10.1016/j.edurev.2008.01.003]

Sammut R, Griscti O, Norman 1J. Strategies to improve response rates to web surveys: a literature review. Int J Nurs
Stud. Nov 2021;123:104058. [doi: 10.1016/j.ijnurstu.2021.104058] [Medline: 34454334]

Hess R, Bryce CL, Paone S, et al. Exploring challenges and potentials of personal health records in diabetes self-
management: implementation and initial assessment. Telemed J E Health. Oct 2007;13(5):509-517. [doi: 10.1089/tmj.
2006.0089] [Medline: 17999613]

Papadopoulos K, von Wyl V, Gille F. What is public trust in national electronic health record systems? A scoping review
of qualitative research studies from 1995 to 2021. Digit HEALTH. 2024;10:20552076241228024. [doi: 10.1177/
20552076241228024] [Medline: 38288130]

Doeven IMP. Persoonlijke gezondheidsomgeving (PGO) [Report in Dutch]. Kantar Public; 2022. URL: https://www.
pgo.nl/wp-content/uploads/2022/06/Kantar-Public-rapportage-gebruikerstest-PGOs-definitief-mei-2022 .pdf [Accessed
2025-07-11]

Zhao JY, Song B, Anand E, et al. Barriers, facilitators, and solutions to optimal patient portal and personal health record
use: a systematic review of the literature. AMIA Annu Symp Proc. 2017;2017:1913-1922. [Medline: 29854263]

Perotti L, Stamm O, Ferizaj D, Dietrich M, Buchem I, Miiller-Werdan U. Evaluation of an e-learning platform promoting
electronic personal health record competence: a pilot trial in older adults. BMC Public Health. Mar 15, 2025;25(1):1016.
[doi: 10.1186/s12889-025-22242-0] [Medline: 40089697]

Fennelly O, Moroney D, Doyle M, Eustace-Cook J, Hughes M. Key interoperability factors for patient portals and
electronic health records: a scoping review. Int J Med Inform. Mar 2024;183:105335. [doi: 10.1016/]j.ijmedinf.2023.
105335] [Medline: 38266425]

Bente BE, Van Dongen A, Verdaasdonk R, van Gemert-Pijnen L. eHealth implementation in Europe: a scoping review
on legal, ethical, financial, and technological aspects. Front Digit Health. 2024;6:1332707. [doi: 10.3389/fdgth.2024.
1332707] [Medline: 38524249]

Wells S, Rozenblum R, Park A, Dunn M, Bates DW. Organizational strategies for promoting patient and provider uptake
of personal health records. ] Am Med Inform Assoc. Jan 2015;22(1):213-222. [doi: 10.1136/amiajnl-2014-003055]
[Medline: 25326601]

Abbreviations

EHR: electronic health record

NPT: Normalization Process Theory

PHE: personal health environment

PHR: personal health record

PP: patient portal

TARS: Technology Adoption and Readiness Scale

https://www jmir.org/2025/1/€71915 J Med Internet Res 2025 | vol. 27 171915 | p. 12

(page number not for citation purposes)


https://doi.org/10.1002/nur.20386
http://www.ncbi.nlm.nih.gov/pubmed/20645423
https://doi.org/10.1111/2041-210X.13434
https://doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/pubmed/19897823
https://doi.org/10.1186/s12874-018-0590-y
http://www.ncbi.nlm.nih.gov/pubmed/30442093
https://doi.org/10.1186/s12874-018-0591-x
http://www.ncbi.nlm.nih.gov/pubmed/30442094
https://doi.org/10.1504/IJBHR.2011.043414
http://www.ncbi.nlm.nih.gov/pubmed/25383095
https://doi.org/10.1093/pubmed/fdi031
https://doi.org/10.1016/j.edurev.2008.01.003
https://doi.org/10.1016/j.ijnurstu.2021.104058
http://www.ncbi.nlm.nih.gov/pubmed/34454334
https://doi.org/10.1089/tmj.2006.0089
https://doi.org/10.1089/tmj.2006.0089
http://www.ncbi.nlm.nih.gov/pubmed/17999613
https://doi.org/10.1177/20552076241228024
https://doi.org/10.1177/20552076241228024
http://www.ncbi.nlm.nih.gov/pubmed/38288130
https://www.pgo.nl/wp-content/uploads/2022/06/Kantar-Public-rapportage-gebruikerstest-PGOs-definitief-mei-2022.pdf
https://www.pgo.nl/wp-content/uploads/2022/06/Kantar-Public-rapportage-gebruikerstest-PGOs-definitief-mei-2022.pdf
http://www.ncbi.nlm.nih.gov/pubmed/29854263
https://doi.org/10.1186/s12889-025-22242-0
http://www.ncbi.nlm.nih.gov/pubmed/40089697
https://doi.org/10.1016/j.ijmedinf.2023.105335
https://doi.org/10.1016/j.ijmedinf.2023.105335
http://www.ncbi.nlm.nih.gov/pubmed/38266425
https://doi.org/10.3389/fdgth.2024.1332707
https://doi.org/10.3389/fdgth.2024.1332707
http://www.ncbi.nlm.nih.gov/pubmed/38524249
https://doi.org/10.1136/amiajnl-2014-003055
http://www.ncbi.nlm.nih.gov/pubmed/25326601
https://www.jmir.org/2025/1/e71915

JOURNAL OF MEDICAL INTERNET RESEARCH van der Smissen et al

VIPP 5: Accelerated Program for Information Exchange between Patient and Professional 5

Edited by Javad Sarvestan; peer-reviewed by Akshat Kapoor, Maryam Almashmoum, Mikyoung Lee; submitted 30.01.2025;
final revised version received 19.06.2025; accepted 20.06.2025; published 11.08.2025

Please cite as:

van der Smissen D, Leenen-Brinkhuis C, Janssens KME, Porte PJ, van Assen MALM, Weggelaar-Jansen AM
Adoption of Personal Health Records in Dutch Hospitals and Private Medical Clinics: Longitudinal Study

J Med Internet Res 2025,27:¢71915

URL: hitps://www .jmir.org/2025/1/e71915

doi: 10.2196/71915

© Doris van der Smissen, Christine Leenen-Brinkhuis, Kim M E Janssens, Petra J Porte, Marcel A L. M van Assen,
Anne Marie Weggelaar-Jansen. Originally published in the Journal of Medical Internet Research (https:/www.jmir.org),
11.08.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

https://www jmir.org/2025/1/€71915 J Med Internet Res 2025 | vol. 27 171915 | p. 13
(page number not for citation purposes)


https://www.jmir.org/2025/1/e71915
https://doi.org/10.2196/71915
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2025/1/e71915

	Adoption of Personal Health Records in Dutch Hospitals and Private Medical Clinics: Longitudinal Study
	Introduction
	Methods
	Study Design
	Ethical Considerations
	Population Selection
	Study Procedure
	Technology Adoption and Readiness Scale (TARS)
	Statistical Analysis
	Content Analysis of Open-Text Explanations

	Results
	Descriptive Statistics
	TARS Reliability
	Mixed-Model Analysis Results
	Results of the Qualitative Open-Text Explanations

	Discussion
	Principal Findings
	Strengths and Limitations
	Comparison With Previous Work
	Implications for Practice
	Recommendations for Future Research
	Conclusions



