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Abstract

Background: Patients’web-based access to their medical records is expected to promote their role and responsibility in managing
their own health and treatments and supporting shared decision-making. As of July 2020, general practices in the Netherlands
are legally obliged to provide their patients access to their electronic medical records. Web-based access provision is facilitated
and stimulated through a national support program named OPEN.

Objective: We aimed to investigate general practice staff experiences with providing web-based access; investigate its impact
on patient consultations, administrative actions, and patient inquiries; and investigate how it affects routine general practice
workflow processes.

Methods: In October 2021, a total of 3813 general practices in the Netherlands were invited to complete a web-based survey
that included questions regarding their experiences with the provision of web-based access to medical records and how it affects
routine general practice workflow. Responses of general practices that started providing web-based access before 2020, in 2020,
or in 2021 were analyzed to identify trends.

Results: Of 3813 invited general practices, 523 (13.72%) completed the survey. Approximately all responding general practices
(487/523, 93.1%) indicated that they provide web-based access. Experiences with patients’ web-based access were diverse, with
36.9% (178/482) primarily positive, 8.1% (39/482) primarily negative, 42.3% (204/482) neutral, and 12.7% (61/482) could not
(yet) indicate how they experienced web-based access. Of the total, two-thirds (311/473, 65.8%) reported an increase in
e-consultations and a similar percentage (302/474, 63.7%) indicated an increase in administrative actions associated with web-based
access provision. A small proportion of the practices (≤10%) experienced a decrease in patient contacts. Earlier adoption of
web-based access was associated with a more positive attitude toward web-based access and more positive experienced effects
related to patient contacts and general practice workflow.

Conclusions: The surveyed general practices mainly experienced providing web-based access as either neutral or mostly positive,
despite an increased number of patient contacts and administrative burden that were associated with its adoption. Periodic
monitoring of experiences is needed to understand the temporal or structural nature of both the intended and unintended effects
of patients’ web-based access to medical records for general practices and their staff.
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Introduction

Background
Globally, there is a tendency in health care to stimulate patient
empowerment, self-management, and shared decision-making
(SDM) by providing individuals with access to their health data
[1,2]. This tendency is strengthened by the increased use of
health care technology and remote health care, which was
especially visible during the COVID-19 pandemic [3].
Furthermore, providing patients access to their medical data is
regarded as a solution to keep health care sustainable and
improve health care processes. It is also believed that it enhances
patient-physician communication. Patient access to health
records is increasingly provided on the web, representing a
relatively new opportunity to achieving these health care–related
goals. Patient self-management is regarded as an important
prerequisite to effectively use interventions such as patient
web-based access [4]. Patient web-based access to health records
has recently been introduced and investigated in several
countries, including the United Kingdom, Australia, New
Zealand, France, Norway, Sweden, Denmark, Estonia, and the
United States, mainly stimulated through local or national
governmental policies. The uptake and use of this service differ
among countries [1,2,5-18]. Patient web-based access fits in a
growing international movement advocating greater transparency
in health care, including patient access to their health
information and clinical notes, which originated in the United
States (Boston) and is called OpenNotes. This movement aims
to identify and disseminate best practices for sharing medical
information with patients through research and education [19].
Thus far, perceived benefits of web-based access provision are
improved patient satisfaction, patient empowerment, the
facilitation of patient self-care participation, more patient
self-control, improved communication, enhanced patient safety
and security, increased medication adherence, and the facilitation
of preventive care services. At the same time, patients expressed
concerns regarding privacy issues, the lack of internet access,
and user-friendliness [5,7,8,10,11,15,17,19-24]. From a
clinician’s perspective, providing web-based access leads to
stronger patient-physician relationships, enhanced trust,
improved efficiency, and improved SDM. However, there are
downsides to this perspective, such as concerns regarding the
patient-physician relationship (eg, mistrust), secure access,
safeguarding, user-friendliness, equitable access, costs,
additional workload, and workflow issues [5,9,11,14,23-25].
With regard to the impact of web-based access provision on the
organization’s workload, several reviews report an inconsistent
effect on the number of telephone consultations, email
consultations, and face-to-face consultations [5,11,18,24]. Some
studies included in these reviews found a decrease, whereas
others found an increase or no change in the number of
consultations.

Since July 2020, general practices in the Netherlands have been
legally required to provide patients aged ≥16 years electronic
access to their medical records if requested. Electronic access
means that general practices can provide either (1) a digital copy
of the patient’s medical record or (2) web-based access to the
patient’s medical record; for example, through the use of a

patient portal or a so-called personal health environment. In the
Netherlands, a personal health environment is an application
that individuals can voluntarily use to collect, access, manage,
and share their personal health data from various health care
providers in a private and secure digital environment. This term
is similar to the term personal health record, which is mainly
used in other publications. In the Netherlands, web-based access
to the general practice’s medical record includes patient access
to their complete medical records, including information about
diagnoses, medication, allergies, laboratory test results, and
evaluation and treatment plan notes. However, notes made by
the health care professional and data that can harm the privacy
of other persons are excluded. This Dutch legal regulation is
intended to make patients’ health data available to make it easier
for patients to view and manage their medical data securely.
For health care professionals, the aim is to help them easily
access the correct and most up-to-date medical information to
support the patient’s treatment and minimize medical errors
[26].

In 2019, the Dutch general practice associations initiated a
support program named OPEN to help general practices provide
web-based access through financial, organizational, and
educational support, for which governmental funding was
provided. Similar to the international OpenNotes movement,
the Dutch OPEN initiative stimulates scientific research about
patients’ web-based access to their health records to create and
expand the knowledge about the impact of this service on
general practice care. Among the activities initiated by the
OPEN program is scientific research by a consortium involving
Radboud University, Nijmegen, Netherlands; Maastricht
University, Maastricht, Netherlands; and the Netherlands
Institute for Health Services Research (Nivel), Utrecht,
Netherlands. The OPEN program was implemented through
regional coalitions, in which at least 2 regional general practice
organizations participate [27]. Through these regional coalitions,
the program aims to align the provision of web-based access
with the regional needs of general practices. It is expected that
web-based access will facilitate patients to (1) be better informed
regarding their own health, (2) be better prepared for a practice
consultation, (3) have a more efficient patient-physician
conversation, and (4) be more involved in their own care. It is
expected that this will promote patient self-control and SDM,
which will ultimately improve the quality of health care for
patients.

Objectives
The main objective of our study was to investigate general
practice staff experiences with web-based access. Specifically,
the following questions were addressed:

1. How many general practices provide patient web-based
access and since when?

2. What are general practice staff experiences with providing
web-based access?

3. What is the impact of web-based access provision on patient
consultations, administrative actions, and patient questions?

4. How does web-based access affect general practice
workflow routines?
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Providing insight into the answers to these research questions
will generate valuable information for the further successful
development of web-based access to patients’ medical records.

We hypothesized that general practices with longer experience
in providing web-based access will perceive this as more
positive and less burdening than practices with less experience
in providing web-based access. One of the underlying arguments
for this expectation is that these practices voluntarily adopted
web-based access before July 2020, when web-based access
became obligatory. This group of early adopters was most likely
intrinsically motivated to adopt this service and had more time
to perceive the positive effects of this intervention. Furthermore,
adopting web-based access in one’s practice requires time to
install and get used to it before its proposed benefits emerge,
according to the diffusion of innovation theory by Rogers et al
[28]. In our analyses, we consequently distinguished practices
that adopted web-based access before 2020, in 2020, and in
2021.

To the best of our knowledge, our study will provide first
insights into the perceived intended and unintended effects of
web-based access in the first years after its introduction. It will
also provide general practice implications and key points of
attention for further successful development of this intervention.

Methods

Setting: Study Participants
In October 2021, a web-based questionnaire was sent to 3813
general practices in the Netherlands. Contact details of general
practices were obtained from Nivel’s Healthcare Professionals
Registries [29]. One staff member in each general practice was
asked to complete the survey on behalf of the practice; in most
cases, this was the practice manager or practice owner [3]. In
the Netherlands, general practice owners have completed
medical education and are practicing general practitioners (GPs).
The practice manager is mainly responsible for personnel
management tasks and is usually not trained medically.
Furthermore, general practices in the Netherlands vary in terms
of skill mix and personnel.

Study Design: Web Survey
The web-based survey was developed by the research team and
contained closed-ended questions: (1) if general practices
already provide web-based access; (2) if so, the year of
web-based access adoption; (3) the experiences of general
practice staff with its provision; (4) the effects of web-based
access on the number of patient contacts and administrative
actions; (5) its impact on routine general practice workflow; (6)
its impact on general practice staff workload; (7) the associated
patient instruction time; and (8) the type of patient questions
about web-based access use. The respondents were asked to
estimate these items in general practice. They were able to
explain their answers through 2 open-ended questions. In
addition, they could indicate other changes they perceived
because of web-based access by completing the answer option
other (changes), namely. Before the survey was distributed in
October 2021, it was reviewed and pretested by 4 other
researchers, 2 GPs, and 1 policy maker. For each general

practice, a personalized web link to the web survey was
generated through Nivel’s Healthcare Professionals Registries
[29]. Each general practice received an email containing this
personalized web link to the questionnaire, which was completed
by 1 respondent per practice. To increase attention to this study
and the surveys, 2 reminder emails and 2 reminder messages
using the social media accounts of the research institute were
sent in October and November 2021. These web survey
questions can be found in Multimedia Appendix 1.

Data Collection
The survey data were collected anonymously and provided to
the researchers for further analysis. Consequently, the names
of the general practices and names of practice staff were not
available for this study’s researchers.

Ethical Considerations
Per Dutch legislation (Medical Research Involving Human
Subjects Act), ethics approval by a medical ethics committee
was not required for this study because the research participants
were not subjected to interventions and no rules of behavior
were imposed on them [30]. Consequently, we did not include
an institutional or external review board statement for this study.

Data Analysis
Data analysis was performed using Stata (version 16; StataCorp
LLC) and Excel (version 2019; Microsoft Office). Descriptive
statistics were used to report (1) how many general practices
provided web-based access, (2) their experiences with the
provision of web-based access, and (3) their effects on general
practice workflow and staff workload. For in-depth analysis
and to test our hypothesis, the response group was categorized
into 3 subgroups based on the year a general practice started
providing web-based access: before 2020 (group 1), in 2020
(group 2), and in 2021 (group 3). A chi-square test of
independence was performed to test differences in the responses
between these 3 subgroups. A P value ≤.05 was regarded as
significant.

Results

Use of Patient Web-Based Access
In total, 13.72% (523/3813) of invited general practices
participated in this study. The composition of the response group
was similar to the composition of the invited group of general
practices with regard to the type of general practice (solo, duo,
or group practice) and region. Approximately all responding
practices (487/523, 93.1%) provided their patients with
web-based access to their medical records, mainly through the
OPEN program. This percentage was similar to the percentage
of all the general practices that participated in the OPEN
program at that moment, which is monitored continuously
through the OPEN program. A small proportion of practices
(36/523, 6.9%) indicated that they did not provide web-based
access yet. Regarding the year of web-based access adoption,
52.7% (238/452) indicated that they started with web-based
access provision in 2020, 38.1% (172/452) in 2021, and 9.3%
(42/452) before 2020 (Table 1).
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Table 1. Provision of web-based access by general practices and year of web-based access adoption.

Values, n (%)Provision of web-based access by general practices

Do you currently provide patients web-based access to their medical record? (n=523)

469 (89.7)Yes, through the OPEN program

18 (3.4)Yes, on own initiative

36 (6.9)No, not yet, but I am planning to provide patients web-based access

523 (100)Total

If a practice provides web-based access, it starteda (n=452):

42 (9.3)Before 2020

238 (52.7)In 2020

172 (38.1)In 2021

452 (100)Total

aThe number in the total row is not equal to the sum of the respondents who answered Yes to the first question, because not all respondents (35 missing)
indicated when they started providing web-based access.

Experiences of General Practice Staff
On the basis of a 4-point scale, one-third of the practice
respondents (178/482, 36.9%) was mostly positive about
web-based access provision, whereas slightly more respondents
(204/482, 42.3%) answered neutral to this question, and 8.1%
(39/482) were mostly negative. The remaining 12.7% (61/482)
indicated that they did not know (yet) what their experiences
with web-based access were (Table 2).

In line with our hypothesis, responding practices that had more
experience with providing web-based access (ie, adoption before
2020) were more often positive about this (23/41, 56%) than
practices that adopted it in 2020 (97/236, 41.1%) and after 2020
(46/169, 27.2%). The percentages significantly differed among
these 3 subgroups (P<.001). When leaving out the answer option
I do not know (yet), this was not significantly different (P=.17;
Table S1 in Multimedia Appendix 2).

Respondents were also asked how their colleagues, who also
have experience with the provision of web-based access,
perceived this (ie, GPs, general practice assistants, practice
nurses in somatic health care, practice nurses in mental health
care, and practice managers). The results show similar findings
compared with the respondent’s own experience. This means
that, according to the respondent, colleagues also perceive the
provision of web-based access as neutral or primarily positive.
However, a large share of the respondents (18.5%-58%)
answered that they did not know (yet) how their colleagues
perceived this (Table 2).

For all the specified functions, respondents from practices that
already started with providing web-based access before 2020
(group 1) also more often indicated that their colleagues were
mostly positive about it. In contrast, surveyed practices that
started providing web-based access in 2021 (group 3) more
often indicated I do not know (yet) compared with surveyed

practices that already provided this before 2020 (group 1) or in
2020 (group 2). When leaving out the answer option I do not
know (yet), we found slightly different results for a few general
practice staff functions (Table S1 in Multimedia Appendix 2).

Furthermore, 70.1% (338/482) of respondents explained their
answers through an open-ended question provided in the survey.
These answers mainly concerned that general practice staff
experiences are associated with (1) aspects of the use of
web-based access, (2) the impact of web-based access provision
on general practice staff workload, (3) organizational and
technological aspects of web-based access provision, and (4)
the changed patient-physician relationship.

First, with regard to the use of web-based access, some
respondents answered that they promoted its use among their
patients and are happy with it. In contrast, others indicated that
almost none of their patients use it or that only individuals with
a higher level of education (without illnesses) are primarily
using it. In addition, it might not be suitable for patients with
poor digital skills. Second, the respondents indicated varying
results regarding the impact of web-based access on workload
in general practice. Some respondents reported an increase
because of patient inquiries and IT-related questions, whereas
a smaller share indicated that it did not affect or improve their
workload. Third, according to the respondents, general practice
staff experiences depend on the proper functioning of web-based
access (eg, if it fits well into routine general practice workflow
processes) and sufficient (financial) support. Finally,
respondents indicated that providing web-based access has
changed their role as health care professionals, stimulating
patients’ self-management and shared responsibility for a
patient’s well-being, which can sometimes be difficult for
physicians. Some respondents also indicated that they are
occasionally worried if their patients can correctly interpret the
information in their medical records.
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Table 2. Staff experiences with the provision of web-based access (categorized by year of adoption).

Test resultsGroup 3 (2021),
n (%)

Group 2 (2020),
n (%)

Group 1 (<2020),
n (%)

Overall samplea,
n (%)

Staff experiences

NP valueChi-square (df)

446<.00141.0 (6)Respondentb (overall sample: n=482; group 1: n=41; group 2: n=236; group 3: n=169)

46 (27.2)97 (41.1)23 (56.1)178 (36.9)Mostly positive

14 (8.3)19 (8.1)3 (7.3)39 (8.1)Mostly negative

69 (40.8)107 (45.3)14 (34.1)204 (42.3)Neutral

40 (23.7)13 (5.5)1 (2.4)61 (12.7)I do not know (yet)

169 (100)236 (100)41 (100)482 (100)Total

441<.00132.3 (6)General practitioner (overall sample: n=475; group 1: n=41; group 2: n=232; group 3: n=168)

46 (27.4)92 (39.7)23 (56.1)174 (36.6)Mostly positive

10 (6)16 (6.9)3 (7.3)33 (6.9)Mostly negative

61 (36.3)97 (41.8)12 (29.3)180 (37.9)Neutral

51 (30.4)27 (11.6)3 (7.3)88 (18.5)I do not know (yet)

168 (100)232 (100)41 (100)475 (100)Total

445<.00134.9 (6)General practice assistant (overall sample: n=480; group 1: n=40; group 2: n=236; group 3: n=169)

37 (21.9)80 (33.9)22 (55)148 (30.8)Mostly positive

14 (8.3)23 (9.7)7 (17.5)46 (9.6)Mostly negative

53 (31.4)83 (35.2)8 (20)155 (32.3)Neutral

65 (38.4)50 (21.2)3 (7.5)131 (27.3)I do not know (yet)

169 (100)236 (100)40 (100)480 (100)Total

444<.00122.2 (6)Practice nurse in somatic health care (overall sample: n=478; group 1: n=40; group 2: n=236; group 3:
n=168)

40 (23.8)72 (30.5)20 (50)142 (29.7)Mostly positive

3 (1.8)8 (3.4)3 (7.5)15 (3.1)Mostly negative

46 (27.4)80 (33.9)8 (20)143 (29.9)Neutral

79 (47)76 (32.2)9 (22.5)178 (37.2)I do not know (yet)

168 (100)236 (100)40 (100)478 (100)Total

439.0116.1 (6)Practice nurse in mental health care (overall sample: n=471; group 1: n=41; group 2: n=235; group 3: n=163)

17 (10.4)38 (16.2)14 (34.1)73 (15.5)Mostly positive

5 (3.1)6 (2.6)2 (4.9)13 (2.7)Mostly negative

38 (23.3)60 (25.5)6 (14.6)112 (23.8)Neutral

103 (63.2)131 (55.7)19 (46.3)273 (58)I do not know (yet)

163 (100)235 (100)41 (100)471 (100)Total

419.0413.1 (6)Practice manager (overall sample: n=450; group 1: n=41; group 2: n=222; group 3: n=156)

27 (17.3)53 (23.9)15 (36.6)101 (22.4)Mostly positive

6 (3.8)8 (3.6)4 (9.8)18 (4)Mostly negative

37 (23.7)56 (25.2)5 (12.2)107 (23.8)Neutral

86 (55.1)105 (47.3)17 (41.4)224 (49.8)I do not know (yet)

156 (100)222 (100)41 (100)450 (100)Total

aThe percentages and numbers in the overall sample column are not equal to the sum of the other 3 columns (based on the year of adoption) because
not all respondents indicated when they started providing web-based access.
bFrom previous studies, we know that the respondent is generally a practice manager or practice owner.
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Effects on General Practice Workflow Processes
One of the intended effects of web-based access is the
improvement of general practice workflow. Our survey results
showed that 65.8% (311/473) of the respondents reported an
increase in the number of e-consultations because of web-based
access. A similar percentage (302/474, 63.7%) indicated an
increased administrative burden owing to web-based access,
which contradicts the expected workflow improvement.
Furthermore, 45.3% (215/475) of the practices responded that
patient questions about medical record amendments increased
(Figure 1). Only a few practices indicated that these numbers
decreased because of web-based access provision.

Regarding the year of web-based access adoption, these results
differ significantly among the 3 subgroups of practices, as well
as for the other survey items shown in Figure 1 (e-consultations,
P<.001; administrative actions, P=.004; patient questions about
medical record changes, P<.001; telephone consultations,
P<.001; consultations in your practice, P<.001; video
consultations, P<.001; Table S2 in Multimedia Appendix 2).
Especially for the number of e-consultations (36/40, 90%) and
administrative actions (31/40, 78%), group 1 practices more
often indicated that these numbers increased owing to the
provision of web-based access than group 2 and group 3
practices. However, these group 1 practices more often answered
that the number of consultations in their practice (3/40, 8%)
and the number of telephone consultations (5/39, 13%)
decreased because of web-based access provision. For group 2
practices, these percentages were 5.6% (13/233) and 9.5%
(22/231), respectively, and for group 3 practices, these
percentages were 3% (5/169) and 8.8% (15/170), respectively.

Another intended effect of web-based access is improving
patient-professional communication, as it can be a base for trust,
transparency, and SDM. In our survey, half of the practice
respondents (236/473, 49.9%) specified that their alertness to
the accuracy of the medical record data increased because of
the provision of web-based access. In addition, almost 40.1%
(188/469) of the respondents started using layman’s language
more often (Figure 2).

The most notable results of the in-depth analyses are that early
adapters of web-based access (1) more often answered that the
extent to which SDM is applied to their patients increased
(10/40, 25%) and (2) more often indicated that the efficiency
of the consultations decreased (6/40, 15%) than the participating
practices that adopted it in 2020 or 2021. Except for the answer
category other changes (P=.72), for all other survey items shown
in Figure 2, answers differed significantly among the 3
subgroups of practices (staff alertness, P=.02; layman’s
language, P=.001; completeness of medication overview,
P=.001; patients’ preparation for their consultation, P<.001;
patients’ understanding of their medical record, P<.001; shared
decision-making, P=.001; efficiency of consultations, P<.001;
quality of consultations, P<.001; and pleasure in conducting
consultations, P=.001; Table S3 in Multimedia Appendix 2).
Other changes that the respondents specified were mainly related
to (1) medical records management, (2) patients being more
demanding, (3) providing patient with instructions regarding
web-based access, (4) disadvantaged patients not using
web-based access, and (5) IT-related questions.

Figure 1. Effects of web-based access on the number of consultations, administrative actions, and patient questions in general practices.
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Figure 2. Effects of web-based access on specified general practice workflow processes.

Effects on General Practice Staff Workload
The additional administrative workload appears to be associated
with the provision of web-based access, particularly for
responding practices that recently started with this. In addition,

our survey shows that providing web-based access is associated
with an increased time burden for general practice assistants
and practice owners, according to a small majority of the
respondents (243/477, 50.9% and 284/478, 59.4% of the
respondents, respectively; Figure 3).

Figure 3. Effects of web-based access on time burden in general practices, specified by function.

The in-depth analysis also showed that practices that already
adopted web-based access before 2020 (group 1) more often
indicated that the time burden has increased for these 2 functions

compared with practices that started more recently (group 2 and
group 3; P<.001; Table S4 in Multimedia Appendix 2). This
was also the case for the functions other GPs and the practice
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manager within general practices (P=.002 and P=.03,
respectively). However, group 1 practices also more often
indicated that the time burden for general practice assistants has
decreased. For these 4 questions and the questions shown in
Figures 1 and 2, it should be noted that practices that started
more recently (group 3) were relatively more likely to fill in I
do not know (yet).

Patient Instruction Time
Respondents indicated that they spent an average of 6.7 (SD
5.43) minutes per patient explaining how to use web-based
access when a patient wanted to use it for the first time. About
one-fifth of the respondents (104/471, 22.1%) estimated that
they spent ≥10 minutes instructing patients on how to use it. A
relatively large group of respondents (177/471, 37.6%) could
not (yet) provide an estimate of the instruction time involved
(Table 3).

Table 3. Estimated patient instruction time (categorized) for the use of web-based access.

Values, mean (SD)aValues, n (%)Patient instruction time

6.7 (5.43)471 (100)Duration of instruction per patient (minutes)

1.7 (1.1)98 (20.8)0-4

5.1 (0.6)92 (19.5)5-9

10 (0.0)66 (14)10-14

15 (0.0)25 (5.3)15-19

21.7 (3.9)13 (2.8)≥20

—a177 (37.6)I do not know (yet), I cannot (yet) estimate this

aMean (SD) was based on the responses of 294 respondents. Respondents who answered I do not know (yet), I cannot (yet) estimate this were not
included in calculating the mean and SD.

Patient Contacts About Web-Based Access
Patients contacting their practice about web-based access to
their medical records, mainly had questions about diagnostic
test results (336/482, 69.7%), episode lists (230/482, 47.7%),
the medication overview (206/482, 42.7%), and how web-based
access works (201/482, 41.7%), according to the respondents
(Table S5 in Multimedia Appendix 2). An episode list is an
overview of a patient’s health problems at one point in time.
Approximately 6.8% (33/482) of the respondents answered
other, namely here and indicated that they received questions
about various other matters.

First, these concern practical questions about obtaining
web-based access, having difficulties logging in, being unable
to find something in their medical records, and receiving
notifications from their patient portal. Second, there were
questions about the health record content: presumed
incompleteness or completeness, contraindications, photos of
skin conditions, and medical matters. Third, there were questions
regarding the use of health records for legal purposes, making
appointments, deleting things that have been noted, and
confusion regarding the type of consultation.

Finally, for this question, there were some differences among
group 1, group 2, and group 3 practices: practices with a longer
history of web-based access provision indicated relatively more
often that their patients contacted them about one of the
specified categories shown in Table S5 in Multimedia Appendix
2, except for the categories I do not know (yet), I cannot say
(yet) and other, namely. Group 3 practices more often indicated
these categories (Table S5 in Multimedia Appendix 2).

Furthermore, 29.3% (141/482) of respondents explained their
answers through an open-ended question provided in the survey.

These answers mainly concerned that (1) the number of patient
questions about web-based access increased; (2) the service did
not (always) work well, leading to staff dissatisfaction; (3)
web-based access has led to an increased workload; (4)
web-based access is almost not used by their patients and that
patients consequently did not (yet) provide feedback about it;
(5) web-based access is not suitable for all patients and that
patients sometimes have difficulties using web-based access;
and (6) patients mainly contact the general practice about
medical record management, such as changing their health data
or medication overview.

Discussion

Relevance and Principal Findings
This study provides insight into the experiences of 13.72%
(523/3813) of the general practices in the Netherlands with
patient web-based access to their medical records. Many of the
surveyed general practice staff experienced patient web-based
access as neither positive nor negative. Among the remaining
respondents, the largest share was mostly positive. Only a small
share perceived it as mostly negative. These results align with
those of related studies, which found that general physicians
are more often positive than negative regarding providing
web-based access [31-33]. However, some variations in the
results have been reported among medical specialties and
countries [33].

In line with our hypothesis, early adopters (group 1 practices)
reported more positive experiences with web-based access
provision than late adopters (group 2 or group 3 practices).
These findings are consistent with results from Sweden, where
Scandurra et al [34,35] found that health care professionals
already familiar with web-based access provision are more
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positive regarding this than health care professionals who have
not yet introduced this service. Another study by Keplinger et
al [36] found that physician work satisfaction increased during
the implementation of a web-based patient portal compared
with the period immediately before implementation. This
indicates that physician attitudes changed positively over time.
It was not possible in our study, or in any of the included
literature, to distinguish between a possible selection effect or
causation effect. Causation would mean that the early adopter’s
positive attitude results from their long experience with
web-based access provision. A selection effect would indicate
that early adopters were already more positive about digital
innovations, including patient web-based access.

In our study, a relatively large proportion of respondents
indicated that they did not experience any changes because of
web-based access provision. Furthermore, a relatively large
group replied that they did not know (yet) the effects of
web-based access on their practice and practice staff. The latter
answer was particularly given by practices that recently started
with web-based access provision and could not yet estimate
how web-based access provision influenced the practice’s
workflow processes. Surveyed practices that adopted web-based
access before 2020 were better able to assess its effects.
Following the theory of the diffusion of innovations by Roger
et al [28], it might be conceivable that group 2 and group 3
practices will also experience similar positive effects after a
couple of years when web-based access is also better integrated
into the general practice’s workflow. However, we should also
note that we did not find substantial differences in respondents’
experiences among practices with longer or shorter
implementation history when omitting the answer option I do
not know (yet). This may imply that there are only a few
differences among the 3 subgroups of practices regarding how
they experienced the provision of web-based access. However,
we chose to include this answer option, which was indicated
by a relatively large number of respondents and cannot be
neglected in our results.

Furthermore, a substantial proportion of the surveyed general
practices experienced several unintended effects of web-based
access provision, including additional workload, which various
respondents also mentioned in the open-ended questions. In our
study, more than half of the practice representatives indicated
extra time burden for the GP owner or owners and practice
assistant or assistants. In addition, many practices mentioned
an increase in the number of administrative actions.
Furthermore, a small proportion experienced less pleasure in
conducting consultations because of the provision of web-based
access.

Other notable findings included that about two-thirds of the
respondents experienced an increase in the number of
e-consultations and that almost half of the respondents indicated
an increase in the number of questions from patients about
changes to their medical records. Similar research from other
countries, where web-based access was also introduced recently,
showed that this could lead to an increase in the practice’s
workload and the number of patient questions related to
web-based access to their medical record [37,38]. For example,
a study by Palen et al [37] found that web-based access use was

associated with an increase in clinical services. Another study
by Miller et al [39] showed that patient portals, including
web-based access, tend to create a high volume of patient
messages and additional time pressure. Turner et al [40] also
reported increased practices’ workload as a consequence of
web-based access provision to patient medical records. By
contrast, a study by Delbanco et al [41] showed that only a few
physicians reported additional workload in their practice because
of the provision of web-based access, with regard to the number
of e-consultations, longer visits, more time to address patients’
questions outside of office hours, changing documentation
content, and a need for more time to write notes. Contrary to
our findings, a study by Fitton et al [42] showed that providing
web-based access can lead to fewer appointments and telephone
calls. As described earlier, literature reviews reported
contradictory results regarding the impact of web-based access
provision on an organization’s workload [5,11,18,24].

Furthermore, we found that a small share of practice
representatives indicated that web-based access led to several
positive intended effects, including a decrease in telephone
consultations. This was more common among group 1 practices
compared with the other practices. However, a larger share of
all practices indicated that telephone consultations increased.
This might be explained by the fact that web-based access is
new to patients, leading to additional questions about its use,
mainly via telephone contact with their general practice. In
addition, we found that a large share of general practices is more
alert to the up-to-dateness of the patient’s medical record and
that they are using more layman’s language. Furthermore, a
small share of the surveyed practices indicated that patients’
understanding of their medical records and SDM with patients
increased, and the efficiency and quality of the consultations
improved because of web-based access. In addition, almost
one-quarter of the respondents indicated that the completeness
of the medication overview increased, which was also an
intended effect of web-based access provision and is positive
for both the patient and health care professional.

From the general practice perspective, a notable positive effect
of web-based access provision is that some respondents
indicated that it led to decreased time burden for general practice
assistants. This was especially the case for early adopters (group
1), who already have more experience with providing web-based
access. If this pattern continues in the future, providing
web-based access might also have a work pressure–reducing
effect on general practice staff, especially for general practice
assistants, who are particularly the first point of contact for
patients. The study by Miller et al [39] tends to agree with many
of these findings. In their interview study, participants reported
(potential) benefits, including fewer phone calls, handling
messages more quickly, increased patient ability to manage
their health, and medical error reductions [39]. In contrast,
research by Turner et al [40] recently showed that web-based
access provision could also negatively impact patients’
understanding of their health care, the quality of their medical
records, and patient safety.

When balancing the intended and unintended effects, we can
conclude that providing web-based access has generally led to
an increase in general practices’workload. It has also improved
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the quality of the patients’ medical records and their
understanding of medical records. Periodic monitoring of
experiences is required to understand the temporal or structural
nature of both the intended and unintended effects of patients’
web-based access to medical records.

Strengths and Limitations
To the best of our knowledge, this study is the first to evaluate
general practices’experiences with providing web-based access
in the Netherlands. We investigated these experiences at an
early stage, as almost all Dutch general practices only recently
provide patient web-based access. A strength of this study is
that we collected large-scale data from a representative sample
of >500 Dutch general practices based on the following practice
characteristics: region, practice type (solo, duo, or group
practice), and the adoption rate of web-based access. Another
strength of this study is that we compared experiences of early
adopting practices with general practices that only recently
started providing web-based access to their patients. This makes
it possible to make cautious predictions regarding the future
effects of web-based access provision.

This study has several limitations. Each survey was completed
by 1 practice representative who answered all questions on
behalf of the practice, which could have led to response bias.
Results might have been different when another colleague within
the general practice filled out the survey. Ultimately, it might
have been difficult for the respondent to correctly estimate the
effects of web-based access provision for their colleagues. The
respondents in our surveys were mainly practice owners and
practice managers. In general, these 2 functions have the best
position to estimate the staff experiences of their colleagues, as
they are generally responsible for the overall practice personnel
management. However, we had a representative sample of
general practices (based on region, practice type, and adoption
rate of web-based access), and the response rate (523/3813,
13.72%) was relatively low. We could not check whether a
selection of general practices with interest in the topic had a
higher likelihood of having an opinion on this subject.
Estimating the impact of this potential selection bias and
response bias on the study results is difficult. Furthermore, this
study was conducted during the COVID-19 pandemic, when
Dutch COVID-19 government measures were relatively strict.
As a large share of general practices started providing web-based
access during the pandemic, it might have been difficult for
respondents to estimate the net impact of providing web-based
access for their general practice.

Implications for Future Research
The results of this study imply that, in addition to the intended
effects of web-based access provision, it may also lead to
additional workload in general practices. Consequently, with
regard to the increasing shortages in health care workforce in
Dutch general practice, it is vital to pay more attention to such
unintended effects and investigate what causes these effects and
how they can be reduced. When new health care innovations
or technologies are being implemented, the aim should be to
implement technology that does not increase general practices’
workload or can be easily integrated within the existing general
practice workflow. Although we included a few open-ended

questions, which provided more in-depth insights into the
experiences of general practice staff with web-based access,
performing qualitative research with relevant stakeholders (eg,
general practice staff, related health care organizations,
governmental institutions, and policy makers) will provide more
insights into the barriers to and facilitators of successful
web-based access provision in general practices in the
Netherlands. In addition, this can contribute to a better
understanding of which general practice staff is usually
responsible for instructing patients and answering patients’
questions regarding web-based access to their medical records.

Furthermore, our study suggests that a small group of practices
(36/523, 6.9%) still does not provide web-based access.
Providing more insight into the backgrounds and obstacles
experienced in this group of practices might be interesting for
future research.

Finally, it is important to investigate how patients in the
Netherlands perceived the mandatory provision of web-based
access in general practice. This is also a research goal of the
scientific research activities of the OPEN program [43], as this
intervention is intended to stimulate patient empowerment,
self-management, and SDM.

Implications for General Practice
The intended and unintended effects of web-based access
provision might have implications for general practices. We
found that a large share of the responding general practices
indicated increased time burden for general practice staff. Patient
instruction time took, on average, approximately 7 minutes per
patient. In the Netherlands, consultation time in general practices
normally takes about 10 minutes for one health-related problem,
which implies that instruction time is a major investment for
general practices. Therefore, staff members could adopt more
efficient ways to give their patients instructions about using
web-based access, such as providing instructions to groups of
patients at one time or by presenting information (videos and
instructions) on the general practice’s website. As 41.7%
(201/482) of the surveyed general practices indicated that
patients contacted them about how web-based access works,
such interventions might also lead to a decrease in patient
contacts.

Because patient instruction takes a long time and many general
practices answered that patients contacted them with questions
about web-based access to their medical records, this might
indicate that groups of patients have difficulties understanding
their medical records or using digital applications. The intended
effects of web-based access, including improved quality of
patients’ medical records and a more equal patient-physician
relationship, which were found in this and other studies, might
not reach patients who are not digitally proficient or do not have
sufficient health literacy to adequately understand their medical
records. Consequently, the government, general practices, and
other stakeholders could think about how web-based access to
medical records can also benefit these patient groups and how
this could be provided alternatively or more simply. The fact
that a large share of general practices answered that they started
using more layman’s language and that staff alertness to the
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medical record’s up-to-dateness has increased might indicate
that general practices are already aware of this issue.

Conclusions
Most of the surveyed general practices experienced providing
web-based access as either neutral or mostly positive. Only a
small share of practices experienced it as mostly negative. It
generally improved the quality of the medical records and
patients’ understanding of their medical records and promoted

an equal patient-physician relationship. It has also led to an
increase in the number of workflow processes and general
practices’ workload. As a large share of general practices only
recently adopted web-based access and could not (yet) indicate
how they perceived its impact, the effects of its adoption might
change in the coming years. Future research and policy should
focus on how this intervention develops further, how the
intended effects can be maximized, and how the unintended
negative effects can be minimized.
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