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Abstract

Background: Implementation of eHealth is progressing slowly. In-depth insight into patients’ preferences and needs regarding
eHealth might improve its use.

Objective: This study aimed to describe when patients want to use eHealth, how patients want to communicate and receive
information digitally, and what factors influence the use of eHealth in clinical practice.

Methods: A multimethod study was conducted. Two meetings of ~5.5 hours with plenary information sessions and focus groups
were held with 22 patients from the rheumatology, orthopedics, and rehabilitation departments of a Dutch hospital specialized
in musculoskeletal disorders. Assignments were performed during the focus groups in which qualitative (eg, semistructured
interview questions) and quantitative (ie, voting and ranking factors) data were collected.

Results: The way patients want to use eHealth varies between patients and moments of a patient’s care pathway. Patients’ digital
channel preferences depended on the need for interaction with a health care provider (HCP). The interaction need is in turn
influenced by the degree to which information or communication is specific to an individual patient and leads to consequences
for the patient. The 5 most important factors influencing the use of eHealth were access to medical information (eg, electronic
health records), perceived control over disease management, correctness and completeness of information, data security, and
access to information or an HCP at any time. The 5 least important factors influencing eHealth use were help with using digital
devices, having internet or equipment, digital skills, attitude or emotions toward eHealth, and societal benefits.

Conclusions: Patients identified opportunities for using eHealth during all moments of their care pathway. However, preferences
for eHealth varied between patients and phases in the care pathway. As a consequence, eHealth should be tailored to fit individual
patients’ preferences but also the need for interaction regarding different topics by offering a variety of digital channels with a
gradient of interaction possibilities. Furthermore, digital skills and access to the internet might become less important to focus
on in the future. Improving eHealth use by patients may be achieved by providing patients access to correct and safe (medical)
information and more control over their care.
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Introduction

In the past 2 decades, and especially recently during the
COVID-19 pandemic, it has become apparent that the use of
digital information and communication technologies in health
care (eHealth) has the potential to provide great benefits [1,2].
eHealth, defined as the application of both digital information
and communication to support and improve health and health
care [3], can make health care more independent of staff, time,
and location. This might foster the efficiency and
patient-centeredness of health care, for instance, through
intensification of home monitoring and tailoring information
to personal needs [4-6]. Furthermore, the deployment of eHealth
can lead to more efficient delivery of care and therefore
contribute to an affordable and sustainable health care system
[4,7]. This is needed as health care costs are rising due to the
increasing availability of novel (expensive) treatment options,
the aging of the population, and the subsequent increase of costs
for treatment of chronic diseases and long-term (secondary)
care [8,9]. Furthermore, a shortage of health care providers
(HCPs) is expected in the future [10,11]. These developments
indicate the need for a (digital) transformation of the health care
system [12,13]. Although eHealth should be a means and not
an end in itself, it can be an important tool to keep health care
affordable and accessible, and strengthen the position of patients
with chronic diseases in secondary care [4,7,14,15].

Similar to eHealth applications in general, the use of eHealth
in secondary care settings is advancing slowly [16-18].
Important barriers to the implementation of eHealth are
insufficient funding and concerns about privacy [1,19].
Furthermore, the lack of patient involvement in innovations is
seen as a barrier [20,21]. Studies indicate that technologies are
more likely to be successful when they meet patients’ needs
and are based on factors that influence the eHealth use of
patients [18,22]. Therefore, patient involvement might become
an important impulse for the broad-scale implementation of
eHealth by gaining insight into patient-level factors influencing
its implementation for example [17,20].

However, it is unclear when patients with chronic conditions
want to use eHealth and what digital channels (eg, website,
email, video call) they prefer during different moments in their
care pathway [23]. Insight into patient factors (and their
importance) that influence the use of eHealth can inform
hospitals on future directions regarding the implementation of
eHealth and patient-centered care.

Therefore, we aimed to answer the following research questions
(RQs): (1) WHEN do patients think eHealth is suitable during
various phases of their care pathway? (2) HOW do patients want
to communicate or receive information digitally? (3a) WHAT
are factors influencing the use of eHealth? and (3b) WHAT is

the relative importance of these factors influencing the use of
eHealth according to patients?

To answer these research questions, we studied patients with
musculoskeletal disorders (MSDs) in a hospital specialized in
treating MSDs, which is a category of diseases with a high rising
burden on the health care system [9,24]. Participants recruited
from a large group of patients with a variety of chronic
conditions and associated high costs might serve as a model for
other populations with chronic diseases.

Methods

Study Design and Setting
To answer our research questions, a multimethod study design
was most suitable [25]. Specifically, we chose to use the “citizen
platform method” in which citizens (in our case patients) are
inspired and informed about a complex subject and are
subsequently asked to share their experiences, opinions, and
preferences. This method was originally developed by NICE
and adapted to the Dutch setting by Nivel [26,27]. This method
was deemed appropriate because the use and implementation
of eHealth are complex issues and, therefore, require properly
informed participants and multiple days of research to gain
in-depth insights. The study was conducted at the Sint
Maartenskliniek in Nijmegen, the Netherlands, which is a Dutch
hospital specializing in MSDs. Two subsequent meetings (of
~5.5 hours) with the same participants were organized in March
2022, 1 week apart from each other, with a short homework
assignment in between (Figure 1).

For both days, a different expert in digital (health) technology
was invited to inform and inspire participants about eHealth
during plenary sessions. Focus groups with assignments were
designed by the study team according to this study’s aims. To
this end, the Capability, Opportunity, Motivation, and Behavior
Model (COM-B) [28] was used to systematically identify factors
influencing behavior, that is, the use of eHealth, as was done
in previous studies investigating eHealth use [29,30]. The
program overview can be found in Figure 1 and the timetable
in Multimedia Appendix 1. The plenary sessions were moderated
by a researcher with expertise in qualitative focus group methods
(BJFvdB). Six other researchers with moderate (JvdV, LLH,
and MO) to advanced experience (LMV, JEV, and LvD) in
qualitative research were present to facilitate 4 parallel focus
groups with assignments. No prior relationship with the
participants was established before the start of the study.

Two patients with rheumatoid arthritis were involved as patient
research partners. The patient research partners advised the
study team during participant recruitment and the development
of the assignments.
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Figure 1. Overview of data collection. The data collection steps that were used during this study. Arrows indicate the order of the steps performed.
The legend indicates the type of session and data collection. RQ: research question.

Participant Recruitment
Ambulatory patients with a therapeutic relationship with an
HCP from the Sint Maartenskliniek in Nijmegen were recruited
from the departments of rheumatology, orthopedics, and
rehabilitation. Recruitment was conducted through (1) a user
panel of patients who provide feedback on the development of
the hospital's patient portal and (2) through HCPs of the
departments of rheumatology, orthopedics, and rehabilitation.
Patients were eligible when they were 18 years or older, had
sufficient understanding of the Dutch language, had an MSD
and initiated treatment for that condition in the hospital, had a
therapeutic relationship with an HCP from the Sint
Maartenskliniek in Nijmegen, and were able and willing to sign
an informed consent. Purposive sampling based on age, sex,
diagnosis, disease duration, and digital skills was used to
increase the chance to gather a broad range of opinions and
views on the topic. In total, a maximum of 25 participants was
aimed for, as this was advised as a suitable number of
participants by an expert in the Citizen Platform method (LvD)
[26,27]. Participants were reimbursed for their travel expenses
and additionally received a €50 (US $55.26) gift card for their
time and effort.

Data Collection and Analysis

Overview
Participants’ characteristics (age, sex, duration of disease, and
diagnosis) were collected from the electronic health records.
Marital status, education, employment status, travel distance to
the clinic, health literacy (using the health literacy short form-12
[31]), a brief inventory of digital skills [32], and prior experience
with the hospital’s patient portal and video consultations were
collected through a short web-based or postal survey, depending
on the participants’ preference.

Data regarding the research questions were collected during
focus groups with assignments (Figure 1). In between focus
groups, researchers collated and summarized the findings from

each assignment. These aggregated results were used as input
for the next assignment and to standardize questioning in each
focus group. A topic list for qualitative assignments is provided
in Multimedia Appendix 2. The data collection, results, and
discussion are structured into four recurring paragraphs related
to the research questions:

• RQ1: WHEN—Patient preferences for communication
method during different phases in a care pathway.

• RQ2: HOW—Patient preferences for digital communication
channels during a care pathway.

• RQ3a: WHAT—Factors influencing the use of eHealth
during the various phases of a care pathway.

• RQ3b: WHAT—Relative importance of factors influencing
the use of eHealth.

RQ1: WHEN
First, a care pathway map of touchpoints, defined as every
interaction between patient and health care either passive (eg,
uploading info into the patient portal) or active (eg, consultation
with an HCP), was created. Subsequently, quantitative data
related to when patients want to use eHealth were collected by
participants voting for their preferred communication method
(ie, digital=exclusively through eHealth, F2F=face-to-face
communication but also including written paper information,
or hybrid=a combination of the definitions of the previous
explanations) for each touchpoint. Results were summarized
and displayed.

RQ2: HOW
Qualitative data related to how patients want to communicate
digitally were collected by inviting participants to mention any
digital channel of their liking for each touchpoint and explore
reasons for a preference. Audio recordings were summarized
by 1 author, and the summary was verified by another author.
Finally, a consensus-based summary was drafted after a
discussion between 3 of the authors. The final summary was
verified in the audio recordings by the author who initially
summarized the recordings. Results were descriptively reported,
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but not transcribed and coded, as the answers given by patients
were not extensive enough for a full thematic analysis.

RQ3a: WHAT
Qualitative data related to what factors influence eHealth use
by patients were collected by semistructured questions exploring
why participants chose a communication method for a certain
touchpoint. Audio recordings were transcribed verbatim and
inductively coded in ATLAS.ti (version 9.1.6; ATLAS.ti
Scientific Software Development GmbH) by 2 researchers
independently according to the 6 phases approach advised by
Braun and Clarke [33] (Multimedia Appendix 3).

RQ3b: WHAT
Factors influencing the use of eHealth use and their importance
were collected with a mixed methods approach. First, we
gathered factors stimulating or hindering the use of eHealth
with a short questionnaire (Multimedia Appendix 4). Results
were thematically categorized by 2 researchers (JvdV and LMV)
into factors. Participants individually ranked these factors
(printed on cards) according to the Q-methodology (Figure S1
in Multimedia Appendix 5). Results were summarized and
displayed as the mean (SD) and range of points given per factor
by all participants.

After all focus group assignments, the plenary moderator
(BJFvdB) summarized the findings from the assignments during
a plenary session and participants were invited to provide
feedback. Subsequently, participants were thanked for their
participation, and gift cards and reimbursements were handed
out. Anonymous evaluation forms were filled in to evaluate the
meetings, including an overall satisfaction scale from 1 to 10
(1 being very unsatisfied and 10 very satisfied). The results of

each assignment were checked by all focus group moderators
afterward to ensure consistency in analysis and interpretation.

Ethical Considerations
Ethical approval was waived by the Medical Research Ethics
Committee of Eastern Netherlands as this study did not meet
the criteria for the Medical Research Involving Human Subjects
Act (file: 2021-13283). All participants gave written informed
consent for their participation. Transcribed data were
anonymized and coded so that the analysis did not contain
identifiable patient information. Data were handled according
to the Dutch General Data Protection Regulation.

Results

Overview
A total of 22 participants participated in the study (Table 1).
One participant was present only during the first day and another
participant only during the second day; therefore, 21 participants
participated during each day. Participants from the rheumatology
outpatient department included patients with inflammatory
rheumatic diseases, osteoarthritis, and osteoporosis. While the
majority of them were receiving pharmacological treatment at
the time of the study, some were under observation on an
outpatient basis without active treatment. Participants from the
orthopedics department included patients who had undergone
surgery for osteoarthritis or other joint abnormalities, mainly
in the lower extremities. Participants from the rehabilitation
department included patients with a neuromuscular disorder
and 1 amputee (Table 1). All participants indicated on the
evaluation form that the content of both days was understandable
to them. The average score given for the overall days was an 8
out of 10 (range 7-9).
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Table 1. Characteristics of the study population (N=22).

ValuesCharacteristics

13 (59)Sex (male), n (%)

67.4 (10.6)Age (years), mean (SD)

Marital status, n (%)

14 (64)Married

2 (9)Divorced

2 (9)Never married

4 (18)Widower

Level of education,a n (%)

4 (18)Low

6 (27)Medium

12 (55)High

Employment status, n (%)

4 (18)Employed

10 (46)Retired

2 (9)Fulltime housewife/husband

6 (27)Unfit for work

Distance to the hospital (km), n (%)

12 (55)0-25

2 (9)25-50

4 (18)50-75

4 (18)>75

Diseases,b n (%)

17 (77)Inflammatory rheumatic disorders (eg, rheumatoid arthritis and psoriatic

arthritis)

10 (45)Osteoarthritis

8 (36)Skeletal disorders and joint abnormalities (eg, hallux valgus and scoliosis)

5 (23)Neuromuscular disorders (eg, postpolio syndrome and spinal cord injury)

1 (5)Amputee

1 (5)Osteoporosis

9 (4-13)Disease duration (years), median (IQR)

32.7 (6.6)Health literacy SF12 index,c mean (SD)

Owns a laptop, smartphone, or tablet, n (%)

21 (95)Yes

1 (5)No

Searches health information on the internet, n (%)

17 (77)Yes

5 (23)No

Uses email, n (%)

19 (86)Yes

2 (9)No

1 (5)With help from others
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ValuesCharacteristics

Uses apps, n (%)

18 (82)Yes

4 (18)No

Downloads apps, n (%)

19 (86)Yes

2 (9)No

1 (5)With help from others

Experience with the patient portal, n (%)

2 (9)No

2 (9)Little

10 (46)Average

8 (36)Much

Experience with video consultations, n (%)

11 (50)No

4 (18)Little

4 (18)Average

2 (9)Much

1 (5)A lot

aLevel of education: Low—up to and including lower vocational training; medium—up to and including secondary vocational training; higher—including
higher vocational training and university.
bDiseases: some participants have multiple conditions; therefore, the total exceeds 22, and and percentages do not add to 100.
cThe health literacy index ranges from 0 to 50, the latter being the highest possible value (ie, having the highest health literacy).

RQ1: WHEN—Patient Preferences for Communication
Method During Different Phases in a Care Pathway
During the first assignment, 18 touchpoints in a possible care
pathway were identified (presented on the x-axis of Figure 2).
In the second assignment, participants voted for their preferred
method of communication (digital, hybrid, or F2F) for each

touchpoint, and the results are depicted in Figure 2. Preferences
for communication methods differed between participants but
also between touchpoints. For each touchpoint in a care pathway,
there were possibilities for using eHealth. For the consequences
of the treatment for the future and the possibility of talking
about sensitive subjects, only F2F or hybrid was voted for.

Figure 2. Preferences for communication method per touchpoint. Touchpoints during a care pathway that were identified by participants. The
communication method shows patients’ preferences for a digital, hybrid, or face-to-face way of receiving information or interacting. *This touchpoint
was perceived as irrelevant by a group of participants. HCP: health care provider.
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RQ2: HOW—Patient Preferences for Digital
Communication Channels During a Care Pathway
Participants reported that their preferred digital channel
depended on the interaction need (Figure 3). Figure 3 shows
the perceived interactions between digital channel, interaction
need, and characteristics of information and communication.

Tailored information or topics were in our study defined as
information that is specific to an individual patient, such as
disease outcomes and meaning thereof specific to an individual.
For tailored information, the interaction need was higher
compared to general topics (eg, information about hospitals and
HCPs), and therefore participants preferred to converse with an
HCP often through video calling as a preferred digital channel.
However, tailored or personal information should also be
available in the hospital’s digital patient portal according to
participants. The interaction need was lower for general topics
compared to tailored topics and participants preferred to look
up or read general information on the hospital website.
Furthermore, participants indicated that they wanted to make

use of chat messages, a chatbot, or email for asking general or
practical questions, supporting the lower need for interaction
for general information. Finally, in 1 group, the use of virtual
reality was discussed as a way of discovering the cause of the
disease in the human body.

Impactful information or topics were, in our study, defined as
medical information leading to substantial consequences for
the patient, such as the consequences of treatment for the future
or discussing the treatment options touchpoint. For impactful
information, the interaction need was higher than for not
impactful topics (eg, information about lifestyle) and participants
preferred to discuss these topics with an HCP with video calling
as the most preferred digital channel. For information or topics
that are not impactful, participants mentioned that chat
messages, a chatbot, or a website (including the patient portal)
would suffice. Reasons to choose email as a digital channel
included aftercare messages with short questionnaires and
receiving notifications for updates in the portal or time window
in which an HCP will call for an appointment.

Figure 3. Types of information and influence on digital channel preference. The types of information (general, tailored, impactful, and not impactful)
and the interaction need (low and high interaction need on the left and right, respectively). General and not impactful information influences a low
interaction need and tailored and impactful information a high interaction need, which are indicated by arrows.

RQ3a: WHAT—Factors Influencing the Use of eHealth
During the Various Phases of a Care Pathway

Overview
Using thematic analysis, 8 themes were identified describing
factors influencing eHealth use: (1) eHealth accessibility, (2)

patient’s capability, (3) characteristics of eHealth, (4) perceived
logistical benefits of eHealth, (5) empowerment, (6)
characteristics of disease and treatment, (7) properties of the
desired communication, and (8) properties of the information
or message. Quotes supporting the themes can be found in
Textbox 1.
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Textbox 1. Quotes related to the thematic analysis of RQ3a.

eHealth accessibility

• Because I just work with my phone since I don’t have a computer. So I’d prefer to have it sent to me at home.

Patient’s capability

• That’s the problem: I have trouble with the computer.

• And many of them (patients) also find it difficult to work like that (with digital devices). People who are dyslectic also have a problem.

Characteristics of eHealth

• (When using eHealth) It’s your own surroundings and you can look at the information (about hospital and HCP) at your own pace. You can look
at the photos (of the HCP) several times.

• Digitally. That way you can make the letters (of a prescription) more legible.

Perceived logistical benefits

• Then you can avoid some of that travelling back and forth but still combine being able to talk and look face-to-face without having to be present
at the location. That’s possible nowadays, so we should definitely do it. That saves enormous amounts of bother and time for both parties.

Empowerment

• I very much liked knowing in advance what I could expect from the discussion. The discussion (about diagnosis) can become very serious if the
results of the exam are D. It’s good to know in advance that the results (of a diagnosis) can be A, B, C or D, and I was very glad that I could
prepare myself for this (digitally).

• Then (when reading a patient association’s forum) you find a lot of information (about consequences of the disease) that doesn’t apply to you
yet. So I think it’s better to search for that information only when it becomes relevant to me.

Characteristics of disease and treatment

• You can do very simple exercises (physical therapy) digitally. I have a number of excercies lined up (on a mobile application) and I just play the
list. (…) That’s digitally, but those are the simple exercises. If you have to be here for difficult physical therapy, it has to be here on location.

• That (receiving information about treament) completely depends on the patient in question and the sort of problem they have. One patient might
say ‘I prefer to do that (receiving information about treatment) face-to-face with my physician in a separate room’ and another patient might
say ‘an internet consultation is sufficient for me.

Properties of the desired communication

• You first have to build up a sense of trust (with the HCP). I don’t see my son every day, but it’s fine when I phone him. It’s all about knowing
who the other person is.

• When you read the information (about the consequences of treatment) digitally, you understand it but it seems abstract; if you hear it in a
consultation it makes more of an impact. Then it’s suddenly part of yourself.

Properties of the information and message

• If it’s about my specific treatment, like what are you going to remove from my bones, then I really want to ask the doctor that personally. But if
it’s only about the intake procedure, what the expected recovery period is and other general information, I can search for that on the internet.

• I’ve already read a number of things (about consequences of treatment) online, but now I have a specific question about myself. So a lot of those
things are hybrid. For example, I can find out online that I won’t be able to participate in a marching event anymore. But it’s the specific things
that are difficult to find (digitally).

eHealth Accessibility
eHealth accessibility consisted of several aspects. First, patients
should have access to the right software and hardware to be able
to use eHealth. Some participants did not own a certain device
(like a smartphone) and some services are not yet available to
every operating system. Furthermore, digital information needs
to be visually or auditively accessible to patients. Finally,
comprehensibility was perceived as a precondition for the
accessibility of eHealth, enabling patients to fully understand
the content of certain information.

Patient’s Capability
Patients have to be capable of using digital devices in order to
use eHealth, both physically (eg, being capable of operating a
digital device, and reading small letters) and mentally (eg, health
literacy). Previous experience enhanced digital skills, as
participants felt more capable due to using eHealth during the
COVID-19 pandemic. Participants who were less digitally
skilled sometimes received help from their children. Therefore,
whether patients are capable of using eHealth can influence the
actual use thereof.
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Characteristics of eHealth
The possibility to have contact or access to information
independent of place and time, for example, after an F2F
appointment with an HCP positively influenced participants’
use of eHealth. This is because it allowed patients to process
information at their own pace and in their own environment and
review information as many times as necessary. eHealth also
has positive and negative characteristics that can act as an
influencing factor for using eHealth. Positive characteristics
included digital data exchange between care providers, having
digital information in one place, enlarging characters on digital
devices (eg, prescription notes), and receiving notifications
when new test results are uploaded in the patient portal. Negative
characteristics included an overload of notifications and still
having to be at home for video consulting, as opposed to a
telephone call. In summary, specific characteristics of eHealth
can influence patients’ preferences for using eHealth.

Perceived Logistical Benefits of eHealth
Logistical benefits of eHealth by patients included less traveling
time, effort for both the patient and the HCP, and costs.
Additionally, decreased use of paper was mentioned. Therefore,
these benefits perceived by patients may act as a facilitator for
choosing a digital or hybrid communication method.

Empowerment
Participants mentioned having more control over when, where,
and if to access information regarding disease or treatment when
using eHealth compared to conversations with HCPs. To
illustrate, participants mentioned that they only wanted to
receive information when it became applicable to them, such
as certain side effects or experiences from other patients.
Furthermore, participants expressed a need to prepare for a
consultation by receiving digital information beforehand.
Knowing what to expect during an F2F visit by preparing digital
information could have a comforting effect as mentioned by
many participants. Finally, eHealth can improve empowerment
by facilitating shared decision-making regarding treatment
options. Many participants appreciated reading about the
treatment options digitally and subsequently making a treatment
choice together with the HCP. To summarize, patients
experience more control and empowerment over their care due
to using eHealth, which acts as a facilitator for using eHealth.

Characteristics of Disease and Treatment
Participants indicated that physical therapy exercises can be
done at home using a mobile app, after learning how to perform
them with the physical therapist. Also, in the aftercare phase,
participants indicated to be satisfied with digital communication
under the condition to have F2F appointments at least once a

year with their treating HCP. Hence, the severity of the specific
condition, symptoms, and treatment contributed to the preference
for a certain communication method.

Properties of Desired Communication
An important precondition in digital communication between
the patient and the HCP is trust. Participants indicated that
digital communication can be as good and personal as F2F, after
getting to know an HCP. However, for some topics such as
changing habitual behavior (eg, lifestyle changes) or making
decisions regarding treatment, an F2F appointment might be
necessary to obtain the impact that is needed. The possibility
to discuss or ask questions also was important in the desired
communication. Some participants preferred to ask questions
F2F, but others preferred email or telephone. Finally,
participants also expressed that digital data exchange between
HCPs would be desirable. This way the patients do not need to
supply the same information repeatedly to different HCPs.
Therefore, the properties of the desired communication between
patients and HCPs influenced preferences for a communication
method.

Properties of Information or Message
For more severe (eg, consequences of the disease) or sensitive
information (eg, sexuality), participants often preferred to
converse F2F. In contrast, for information regarding general or
less impactful subjects, digital sources were preferred.
Participants mentioned that information relating to their personal
situation was difficult to find digitally, and therefore preferred
to receive this type of information from an HCP, often through
F2F contact. Finally, information characteristics like
up-to-dateness, completeness, reliability, security, and
comprehensibility also influence patients’ willingness to use
eHealth. In conclusion, the severity and sensitivity of
information influenced the preference for digital or written
information or F2F communication.

RQ3b: WHAT—Relative Importance of Factors
Influencing the Use of eHealth
Based on the homework assignment (assignment 4), 23 factors
influencing the use of eHealth by participants were identified
(Table 2). Participants ranked these 23 factors in terms of
importance during the fifth assignment (Table 2). Access to
medical information, perceived control over disease
management, correctness or completeness of information, and
data security were the highest-scoring factors influencing the
use of eHealth. Attitude or emotions, digital skills, access to
the internet or equipment, and receiving help were among the
least important factors for patients in the use of eHealth.

JMIR Hum Factors 2023 | vol. 10 | e44885 | p. 9https://humanfactors.jmir.org/2023/1/e44885
(page number not for citation purposes)

van der Ven et alJMIR HUMAN FACTORS

XSL•FO
RenderX

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


Table 2. Relative importance of factors influencing the use of eHealth.a

RangeMean (SD)DefinitionFactor

0 to 41.59 (1.44)The extent to which eHealth helps you to gain insight
into and over medical information

Access to medical information

−3 to 41.22 (2.02)The extent to which eHealth gives you more control
over your health care (eg, making appointments by
yourself)

Perceived control over disease management

−1 to 41.09 (1.34)The extent to which your medical/personal data are
correct and complete

Correctness or completeness of information

−4 to 31.05 (1.99)The extent to which the storage and exchange of your
(medical) information happens securely

Data security

−3 to 40.95 (2.15)The extent to which eHealth ensures you have access
to information or an HCP at any time (eg, reading in-
formation at home or asking quick questions)

Access to information or an HCPb at any time

−3 to 40.91 (2.04)The extent to which exchange of your (medical) infor-
mation is possible, therefore not needing to give the

Exchange of (medical) information between
platforms/services/HCPs

same information twice (eg, between hospitals and
HCPs)

−2 to 40.86 (1.46)The extent to which agreements made with you are
lived up to (eg, receiving an answer to a question
within the specified time window)

Keeping agreements

−3 to 40.68 (1.94)If the eHealth application is easy to use for you (eg,
clear, appealing, ease of log-in methods)

Usability

−4 to 40.59 (1.79)The extent to which information you receive through
eHealth (eg, diagnostic test results) is comprehensible

Comprehensibility of information

−3 to 30.55 (1.47)The extent to which contact through eHealth gives you
a feeling of personal contact (eg, nonverbal communi-
cation)

Feeling of personal contact

−3 to 40.32 (2.06)The extent to which eHealth is accessible to use for
you (eg, the preferred digital channel, availability on
Android, IOS, and Windows)

Accessibility of eHealth

−3 to 30.26 (1.69)What functionalities are available to you (eg, exercise
portal, ordering medication, planning appointments,
asking questions, and insight into test results)

Functionalities of eHealth

−4 to 3−0.10 (1.99)If the eHealth applications work for you as they are
supposed to

Working eHealth

−3.33 to 4−0.12 (1.76)If eHealth is or can be used at the right moments in
your care pathway

Timely usage of eHealth

−3 to 4−0.23 (2.02)The extent to which eHealth provides benefits for you
as a person (eg, saving time or travel costs, conve-
nience)

Personal advantages

−4 to 4−0.46 (1.97)If you have a choice between digital channels and if
the use of eHealth remains free of choice

Facultative

−4 to 4−0.95 (1.99)If you have adequate knowledge about eHealth to use
it

Knowledge about eHealth

−3 to 2−1.23 (1.41)If you are physically capable of using eHealth (eg,
reading small text, operating a smartphone)

Physically capable of using eHealth

−4 to 2−1.23 (1.54)The extent to which the use of eHealth provides a
benefit for society (eg, reduction of CO2, reduction of
health care costs)

Societal benefits

−4 to 3−1.33 (1.69)If your attitude and/or emotions towards eHealth influ-
ence your use thereof (eg, anxiety for using, trust, and
positive experiences)

Attitude or emotions

−3.3 to 0−1.40 (1.19)How well you can handle eHealth (eg, understanding
how to use an application)

Digital skills
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RangeMean (SD)DefinitionFactor

−4 to 2−1.59 (1.91)If you have an internet connection and are in the pos-
session of a computer/smartphone/tablet

Access to internet or equipment

−4 to 4−2.05 (1.99)The extent to which you receive help and a clear expla-
nation to use eHealth

Help with using eHealth

a23 factors influencing the use of eHealth including explanation and mean (SD) scores and range. The score is calculated as the mean of points given
to each factor by 22 participants (Figure S1 in Multimedia Appendix 5). The range shows the minimal and maximal score that was given for a factor,
respectively (range –4 to 4). Positive and negative scores indicate that the factor is considered important and unimportant to patients for eHealth use,
respectively. A score around zero means that patients felt neutral about this factor for their use of eHealth.
bHCP: health care provider.

Discussion

Principal Findings
This paper provides insight into the patient’s perspective on
eHealth using the innovative Citizen Platform method: patients
with MSDs perceive opportunities for eHealth during each
touchpoint of their care pathway. Furthermore, we show that
there is large variability in preferences between patients and
between moments in the care pathway for using eHealth and
how tailored and impactful information influences digital
channel preferences. Finally, we provide evidence on the factors
that are involved in the use of eHealth and their relative
importance.

For RQ1, WHEN, patients were almost never unanimous when
voting for their preferred communication method throughout
their care pathway, indicating considerable differences between
patients with MSDs. This is consistent with other studies, where
differences in the use of eHealth are explained by patient
demographics, such as ethnicity, age, income, and education
[34,35]. Furthermore, preferences also varied strongly between
touchpoints, defined as every interaction between patient and
health care either passive (eg, uploading info into the patient
portal) or active (eg, consultation with an HCP). However,
patients did see possibilities for using eHealth during all
moments in their care pathway. As variation in the preferred
communication method existed between patients and between
moments in their care pathway, the communication method
should be aligned with each patient’s needs and preferences
individually.

For RQ2, HOW, overall, patients reported that their preferred
digital channel depended on the need for interaction with an
HCP. Therefore, telephone or video-based eHealth might be
more suited when patients have higher needs for interaction
with an HCP (eg, when discussing treatment options or the
consequences of the disease). A website or chatbot might be
more suitable when patients do not feel the need to talk directly
with an HCP (eg, when reading information about the hospital
or lifestyle). Furthermore, we show that these preferences for
digital channels are based on the degree to which information
is specific or impactful. Translating these results into practice
implies that a wide variety of eHealth applications with a
gradient of interaction possibilities should be offered in routine
care for patients with chronic diseases and channels used should
be guided by the degree of specificity and impact a message
has.

For RQ3a and RQ3b, WHAT, several factors influencing the
use of eHealth were observed including capability (eg, reading
small letters and health literacy), accessibility (eg, owning a
device, visual or auditive accessibility), and characteristics of
eHealth itself and perceived benefits, which has been found in
previous research [1,36]. Additionally, many patients were
open-minded to receiving at least a part of their care in a hybrid
or digital form, especially when a bond of trust was created with
an HCP. The use of eHealth also depended on contextual factors
such as characteristics of disease and properties of the
information and communication. Access to medical information
and perceived control over disease management were the
top-scoring factors influencing the use of eHealth, indicating a
strong need for empowerment. This latter also emerged from
our qualitative findings. Correct, complete, and secure data were
also of high importance to patients, confirming the results of
previous research in dermatology patients [36,37]. Hence, it is
important to facilitate patients’ empowerment when
implementing eHealth and provide a safe digital infrastructure
with complete information. Among the least important scoring
factors influencing the use of eHealth were having digital skills,
having the right equipment, and receiving support. This is
contrary to many other studies reporting these factors as
important barriers to the use of eHealth [1,29,36]. Although we
did not classify these factors as facilitators or barriers, but
instead ranked their relative importance, they were not ranked
as important in the use of eHealth. This could be due to our
study population being biased, as our study participants might
have been more inclined to participate if they were interested
in eHealth and already being digitally skilled. Alternatively, it
is also possible that patients have become more digitally skilled
or more in possession of the right equipment due to the
COVID-19 pandemic [38].

Strengths and Limitations
The use of the Citizen Platform method allowed participants to
be more informed about the topic of eHealth and, therefore,
were more able to give their opinions and views on the subject.
Furthermore, this method allows for the collection of both
quantitative and qualitative data, with patients being able to
interact with each other, thereby increasing qualitative output.
The theory-driven approach in this study by using the COM-B
model allowed us to systematically assess factors of influence
in the use of eHealth. Furthermore, the model can be used to
develop interventions targeting the most important factors. As
seen in previous research, the use of citizen science might
contribute to more effective implementation [39,40]. However,
there are also limitations to be acknowledged for our study. The
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research design (with 4 parallel focus groups) required the
presence of multiple moderators of which some were less
experienced. We tried to mitigate the risk of lower quality data
due to this in several ways: (1) we standardized the focus group
methods by using a topic guide and extensive instruction and
discussion before and during the meetings; (2) an experienced
moderator was present, who walked around between groups
during the parallel focus group sessions, supervising the
moderation of groups that needed support; and (3) 2 less
experienced moderators were paired together in moderating 1
group. Due to these actions and considering the quality of data
we collected, we think that the effect on our findings, if any, is
very small. Due to time constraints before and during the
assignment for RQ2, there was less room for in-depth
exploration, and therefore no quantitative or thematic analysis
could be performed. Furthermore, we defined hybrid as a
combination of both F2F and digital information or
communication. However, during analysis, it was noticed that
some participants perceived F2F as conversing with an HCP
and digital as mainly reading on a website. Therefore, caution
has to be taken when interpreting the quantitative results of
preference for communication method, as a preference for F2F
may have been overestimated. As the group assignments were
performed in focus groups simultaneously, we were unable to
iteratively assess data saturation for RQ3a. However, code
saturation is expected to occur from 4 focus groups onwards
(we had 4 focus groups performing the same assignment),
indicating new themes are unlikely to be found [41]. Additional
focus groups are advised in future research, as meaning
saturation is expected from 4 up to 8 focus groups, thereby fully
exploring all insights and nuances [41]. We expect data to be
generalizable to other patients with chronic diseases, as we
included participants with varying demographics, including a
range of age, conditions, disease duration, health literacy, and
digital skills. A large proportion of participants were highly
educated, however, indicating a possible selection bias, as these
patients might already be more digitally skilled or have a higher
health literacy. Nonetheless, we put considerable effort into
recruiting patients who were less enthusiastic and digitally
skilled, who were present in our study population, thereby
reducing high selection bias. Furthermore, although we

organized the meetings outside of working hours to
accommodate as many age groups as possible, we had a
relatively high mean age of 67.4 (SD 10.6) years, compared to
for example, a median age of onset for rheumatoid arthritis of
45 years in women (50 in men) [42] and a mean age of onset
for knee osteoarthritis of 53.5 (SD 14.4) years [43]. This could
indicate some additional selection bias. However, this might
not have impacted our study results, as the opposite was true
for our expectation that digital skills and access to equipment
might be important to older patients in the use of eHealth.

Clinical Implications
The results provide several targets to enhance the use of eHealth
in a hospital setting, thereby stimulating and shaping the digital
transformation that is needed for sustainable future health care.
(1) Individual patients’needs and preferences should be assessed
and reassessed throughout their care pathway, due to the
variability of needs and preferences in individual patients, types
of information, and moments in the care pathway. (2) eHealth
channel use should be tailored to the specificity and impact of
information, and a variety of digital channels with a gradient
of interaction possibilities should be made available. (3)
Requirements such as digital skills and having internet might
become less important to focus on in the future, as probably
more people own a device and are becoming more digitally
skilled. Improving eHealth use by patients may be achieved by
providing patients access to correct and safe (medical)
information and more control over their care. This final
implication may not be generalizable to all settings due to
differences in digital access or available staff, reimbursement
policies, and other factors influencing the use of eHealth, such
as travel distance to a hospital.

Conclusions
Patients identified opportunities for using eHealth during all
stages of their care pathway. Preferences for eHealth channels
varied between patients and touchpoints in their care pathway,
implicating that multiple channels need to be available. Multiple
factors have been identified that influenced the use of eHealth,
including the relative importance of factors and providing targets
including priorities for eHealth implementation.

Acknowledgments
The authors acknowledge all study participants and the authors also thank the patient research partners involved in this study,
Bernadet Erich and Henk van Duijn.

Authors' Contributions
JvdV, LMV, BJFvdB, and LvD designed the study; JvdV, LMV, and BJFvdB analyzed the data; JvdV wrote the manuscript; and
all authors provided input, rewritings, and edits during the writing of the manuscript. All authors collected the data.

Conflicts of Interest
LvD received grants for research from TEVA Pharmaceuticals and Biogen for studies not related to this study. JEV receives a
speakers fee from Lilly Netherlands BV not pertaining to this study.

Multimedia Appendix 1
Time schedule of the interactive research days.
[DOC File , 26 KB-Multimedia Appendix 1]

JMIR Hum Factors 2023 | vol. 10 | e44885 | p. 12https://humanfactors.jmir.org/2023/1/e44885
(page number not for citation purposes)

van der Ven et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app1.doc&filename=53f32a27cb7b3d652436dbdfc6efa8f0.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app1.doc&filename=53f32a27cb7b3d652436dbdfc6efa8f0.doc
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 2
Topic list for the qualitative assignments.
[DOC File , 29 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Thematic analysis approach used for RQ3a.
[DOC File , 23 KB-Multimedia Appendix 3]

Multimedia Appendix 4
The homework assignment and explanation of the factors identified from the answers given.
[DOC File , 25 KB-Multimedia Appendix 4]

Multimedia Appendix 5
The Q-methodology sorting table that was used for this study.
[DOC File , 38 KB-Multimedia Appendix 5]

References

1. Schreiweis B, Pobiruchin M, Strotbaum V, Suleder J, Wiesner M, Bergh B. Barriers and facilitators to the implementation
of eHealth services: systematic literature analysis. J Med Internet Res 2019;21(11):e14197 [FREE Full text] [doi:
10.2196/14197] [Medline: 31755869]

2. van der Vaart R, Kouwenberg LHJA, Oosterhoff M, Rotteveel AH, van Tuyl L, van Vliet ED. Ontwikkelingen rondom
e-health tijdens de COVID-19-pandemie. Bevindingen vanuit de literatuur en empirisch onderzoek. National Institute for
Public Health and the Environment. 2022. URL: https://rivm.openrepository.com/handle/10029/625733 [accessed 2023-09-07]

3. van Lettow B, Wouters M, Sinnige J. E-health, wat is dat? Nictiz. 2019. URL: https://nictiz.nl/publicaties/e-health-wat-is-dat/
[accessed 2023-09-07]

4. Elbert NJ, van Os-Medendorp H, van Renselaar W, Ekeland AG, Hakkaart-van Roijen L, Raat H, et al. Effectiveness and
cost-effectiveness of eHealth interventions in somatic diseases: a systematic review of systematic reviews and meta-analyses.
J Med Internet Res 2014;16(4):e110 [FREE Full text] [doi: 10.2196/jmir.2790] [Medline: 24739471]

5. Wildenbos GA, Peute LW, Jaspers MWM. Impact of patient-centered eHealth applications on patient outcomes: a review
on the mediating influence of human factor issues. Yearb Med Inform 2016(1):113-119 [FREE Full text] [doi:
10.15265/IY-2016-031] [Medline: 27830238]

6. Catwell L, Sheikh A. Evaluating eHealth interventions: the need for continuous systemic evaluation. PLoS Med
2009;6(8):e1000126 [FREE Full text] [doi: 10.1371/journal.pmed.1000126] [Medline: 19688038]

7. de la Torre-Díez I, López-Coronado M, Vaca C, Aguado JS, de Castro C. Cost-utility and cost-effectiveness studies of
telemedicine, electronic, and mobile health systems in the literature: a systematic review. Telemed J E Health
2015;21(2):81-85 [FREE Full text] [doi: 10.1089/tmj.2014.0053] [Medline: 25474190]

8. Bakx P, O'Donnell O, van Doorslaer E. Spending on health care in the Netherlands: not going so Dutch. Fiscal Studies
2016;37(3-4):593-625 [FREE Full text] [doi: 10.1111/j.1475-5890.2016.12114]

9. Eysink PED, Poos MJJC, Gijsen R, Kommer GJ, van Gool CH. Epidemiologische data van ziekten van het botspierstelsel
en bindweefsel: achtergrondrapport voor programma zinnige zorg. National Institute for Public Health and the Environment.
2019. URL: https://rivm.openrepository.com/handle/10029/623273 [accessed 2023-09-07]

10. Ahmed H, Carmody JB. On the looming physician shortage and strategic expansion of graduate medical education. Cureus
2020;12(7):e9216 [FREE Full text] [doi: 10.7759/cureus.9216] [Medline: 32821567]

11. Drennan VM, Ross F. Global nurse shortages-the facts, the impact and action for change. Br Med Bull 2019;130(1):25-37
[FREE Full text] [doi: 10.1093/bmb/ldz014] [Medline: 31086957]

12. Al Muammar AM, Zakiuddin A, Aldahmash AM. Paradigm shift in healthcare through technology and patient-centeredness.
Int Arch Public Health Community Med 2018;2(1):1710015 [FREE Full text] [doi: 10.23937/iaphcm-2017/1710015]

13. Victoor A, Friele RD, Delnoij DMJ, Rademakers JJDJM. Free choice of healthcare providers in the Netherlands is both a
goal in itself and a precondition: modelling the policy assumptions underlying the promotion of patient choice through
documentary analysis and interviews. BMC Health Serv Res 2012;12:441 [FREE Full text] [doi: 10.1186/1472-6963-12-441]
[Medline: 23206601]

14. Barbosa W, Zhou K, Waddell E, Myers T, Dorsey ER. Improving access to care: telemedicine across medical domains.
Annu Rev Public Health 2021;42:463-481 [FREE Full text] [doi: 10.1146/annurev-publhealth-090519-093711] [Medline:
33798406]

JMIR Hum Factors 2023 | vol. 10 | e44885 | p. 13https://humanfactors.jmir.org/2023/1/e44885
(page number not for citation purposes)

van der Ven et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app2.doc&filename=eb399bc87ce0041c3f073f6e9baa904e.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app2.doc&filename=eb399bc87ce0041c3f073f6e9baa904e.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app3.doc&filename=5239ba308cf1e7bd52bd02c7d973b632.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app3.doc&filename=5239ba308cf1e7bd52bd02c7d973b632.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app4.doc&filename=b8d961dc1252cfe944b577dba70584cf.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app4.doc&filename=b8d961dc1252cfe944b577dba70584cf.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app5.doc&filename=8fe1dc4e11ab167838d0a73ea269ba21.doc
https://jmir.org/api/download?alt_name=humanfactors_v10i1e44885_app5.doc&filename=8fe1dc4e11ab167838d0a73ea269ba21.doc
https://www.jmir.org/2019/11/e14197/
http://dx.doi.org/10.2196/14197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31755869&dopt=Abstract
https://rivm.openrepository.com/handle/10029/625733
https://nictiz.nl/publicaties/e-health-wat-is-dat/
https://www.jmir.org/2014/4/e110/
http://dx.doi.org/10.2196/jmir.2790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24739471&dopt=Abstract
http://www.thieme-connect.com/DOI/DOI?10.15265/IY-2016-031
http://dx.doi.org/10.15265/IY-2016-031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27830238&dopt=Abstract
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000126
http://dx.doi.org/10.1371/journal.pmed.1000126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19688038&dopt=Abstract
https://europepmc.org/abstract/MED/25474190
http://dx.doi.org/10.1089/tmj.2014.0053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25474190&dopt=Abstract
https://doi.org/10.1111/j.1475-5890.2016.12114
http://dx.doi.org/10.1111/j.1475-5890.2016.12114
https://rivm.openrepository.com/handle/10029/623273
https://europepmc.org/abstract/MED/32821567
http://dx.doi.org/10.7759/cureus.9216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32821567&dopt=Abstract
https://academic.oup.com/bmb/article/130/1/25/5487611?login=false
http://dx.doi.org/10.1093/bmb/ldz014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31086957&dopt=Abstract
https://www.clinmedjournals.org/articles/iaphcm/international-archives-of-public-health-and-community-medicine-iaphcm-2-015.php?jid=iaphcm
http://dx.doi.org/10.23937/iaphcm-2017/1710015
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-12-441
http://dx.doi.org/10.1186/1472-6963-12-441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23206601&dopt=Abstract
https://www.annualreviews.org/doi/abs/10.1146/annurev-publhealth-090519-093711?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1146/annurev-publhealth-090519-093711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33798406&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Lettieri E, Fumagalli LP, Radaelli G, Bertele' P, Vogt J, Hammerschmidt R, et al. Empowering patients through eHealth:
a case report of a pan-European project. BMC Health Serv Res 2015;15:309 [FREE Full text] [doi:
10.1186/s12913-015-0983-0] [Medline: 26242863]

16. van Raalte B. Adoptie van professionele eHealth. Raad voor de Volksgezondheid & Zorg. 2015. URL: https://tinyurl.com/
3je5yhxh [accessed 2022-12-05]

17. Implementatie van e-health vraagt om durf en ruimte. Raad voor Volksgezondheid & Samenleving. 2017. URL: https:/
/tinyurl.com/4ss4mnde [accessed 2022-12-05]

18. Granja C, Janssen W, Johansen MA. Factors determining the success and failure of eHealth interventions: systematic review
of the literature. J Med Internet Res 2018;20(5):e10235 [FREE Full text] [doi: 10.2196/10235] [Medline: 29716883]

19. Alkhaldi B, Sahama T, Huxley C, Gajanayake R. Barriers to implementing eHealth: a multi-dimensional perspective. Stud
Health Technol Inform 2014;205:875-879 [Medline: 25160313]

20. van Bruinessen IR, van Weel-Baumgarten EM, Snippe HW, Gouw H, Zijlstra JM, van Dulmen S. Active patient participation
in the development of an online intervention. JMIR Res Protoc 2014;3(4):e59 [FREE Full text] [doi: 10.2196/resprot.3695]
[Medline: 25379679]

21. Barello S, Triberti S, Graffigna G, Libreri C, Serino S, Hibbard J, et al. eHealth for patient engagement: a systematic review.
Front Psychol 2015;6:2013 [FREE Full text] [doi: 10.3389/fpsyg.2015.02013] [Medline: 26779108]

22. Ross J, Stevenson F, Lau R, Murray E. Factors that influence the implementation of e-health: a systematic review of
systematic reviews (an update). Implement Sci 2016;11(1):146 [FREE Full text] [doi: 10.1186/s13012-016-0510-7] [Medline:
27782832]

23. Vanhaecht K, De Witte K, Sermeus W. The impact of clinical pathways on the organisation of care processes. PhD
dissertation. Belgium: KU Leuven; 2007. URL: https://kuleuven.limo.libis.be/discovery/
search?query=any,contains,LIRIAS1718750&tab=LIRIAS&search_scope=lirias_profile&vid=32KUL_KUL:Lirias&offset=0
[accessed 2023-09-07]

24. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and injuries in 204 countries and territories,
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet 2020;396(10258):1204-1222 [FREE
Full text] [doi: 10.1016/S0140-6736(20)30925-9] [Medline: 33069326]

25. Johnson RB, Onwuegbuzie AJ, Turner LA. Toward a definition of mixed methods research. J Mix Methods Res
2016;1(2):112-133 [FREE Full text] [doi: 10.1177/1558689806298224]

26. Barham L. Public and patient involvement at the UK National Institute for Health and Clinical Excellence. Patient
2011;4(1):1-10 [doi: 10.2165/11586090-000000000-00000] [Medline: 21766889]

27. Triemstra M, Boeije H, Francke A, de Boer D. Leidraad BurgerPlatform Nivel. Nivel. 2019. URL: https://www.nivel.nl/
sites/default/files/bestanden/1003916.pdf [accessed 2022-12-05]

28. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing behaviour
change interventions. Implement Sci 2011;6:42 [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline: 21513547]

29. Nickbakht M, Meyer C, Scarinci N, Beswick R. Exploring factors influencing the use of an eHealth intervention for families
of children with hearing loss: an application of the COM-B model. Disabil Health J 2020;13(4):100921 [doi:
10.1016/j.dhjo.2020.100921] [Medline: 32335066]

30. Rask MT, Jakobsen PR, Clemensen J, Rosendal M, Frostholm L. Development of an eHealth programme for self-management
of persistent physical symptoms: a qualitative study on user needs in general practice. BMC Fam Pract 2021;22(1):33
[FREE Full text] [doi: 10.1186/s12875-021-01380-5] [Medline: 33550988]

31. Duong TV, Aringazina A, Kayupova G, Nurjanah, Pham TV, Pham KM, et al. Development and validation of a new
Short-Form Health Literacy Instrument (HLS-SF12) for the general public in six Asian countries. Health Lit Res Pract
2019;3(2):e91-e102 [FREE Full text] [doi: 10.3928/24748307-20190225-01] [Medline: 31294310]

32. Quickscan digitale vaardigheden. Pharos. URL: https://www.pharos.nl/wp-content/uploads/2018/10/
quickscan_digitale_vaardigheden_patienten.pdf [accessed 2022-12-05]

33. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006;3(2):77-101 [doi:
10.1191/1478088706qp063oa]

34. Gordon NP, Hornbrook MC. Differences in access to and preferences for using patient portals and other eHealth technologies
based on race, ethnicity, and age: a database and survey study of seniors in a large health plan. J Med Internet Res
2016;18(3):e50 [FREE Full text] [doi: 10.2196/jmir.5105] [Medline: 26944212]

35. Reiners F, Sturm J, Bouw LJW, Wouters EJM. Sociodemographic factors influencing the use of eHealth in people with
chronic diseases. Int J Environ Res Public Health 2019;16(4):645 [FREE Full text] [doi: 10.3390/ijerph16040645] [Medline:
30795623]

36. Ariens LF, Schussler-Raymakers FM, Frima C, Flinterman A, Hamminga E, Arents BW, et al. Barriers and facilitators to
eHealth use in daily practice: perspectives of patients and professionals in dermatology. J Med Internet Res 2017;19(9):e300
[FREE Full text] [doi: 10.2196/jmir.7512] [Medline: 28874336]

37. Zhang Y, Kim Y. Consumers' evaluation of web-based health information quality: meta-analysis. J Med Internet Res
2022;24(4):e36463 [FREE Full text] [doi: 10.2196/36463] [Medline: 35482390]

JMIR Hum Factors 2023 | vol. 10 | e44885 | p. 14https://humanfactors.jmir.org/2023/1/e44885
(page number not for citation purposes)

van der Ven et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0983-0
http://dx.doi.org/10.1186/s12913-015-0983-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26242863&dopt=Abstract
https://tinyurl.com/3je5yhxh
https://tinyurl.com/3je5yhxh
https://tinyurl.com/4ss4mnde
https://tinyurl.com/4ss4mnde
https://www.jmir.org/2018/5/e10235/
http://dx.doi.org/10.2196/10235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29716883&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25160313&dopt=Abstract
https://www.researchprotocols.org/2014/4/e59/
http://dx.doi.org/10.2196/resprot.3695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25379679&dopt=Abstract
https://air.unimi.it/handle/2434/696411
http://dx.doi.org/10.3389/fpsyg.2015.02013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26779108&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-016-0510-7
http://dx.doi.org/10.1186/s13012-016-0510-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27782832&dopt=Abstract
https://kuleuven.limo.libis.be/discovery/search?query=any,contains,LIRIAS1718750&tab=LIRIAS&search_scope=lirias_profile&vid=32KUL_KUL:Lirias&offset=0
https://kuleuven.limo.libis.be/discovery/search?query=any,contains,LIRIAS1718750&tab=LIRIAS&search_scope=lirias_profile&vid=32KUL_KUL:Lirias&offset=0
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)30925-9
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)30925-9
http://dx.doi.org/10.1016/S0140-6736(20)30925-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33069326&dopt=Abstract
https://doi.org/10.1177/1558689806298224
http://dx.doi.org/10.1177/1558689806298224
http://dx.doi.org/10.2165/11586090-000000000-00000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21766889&dopt=Abstract
https://www.nivel.nl/sites/default/files/bestanden/1003916.pdf
https://www.nivel.nl/sites/default/files/bestanden/1003916.pdf
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513547&dopt=Abstract
http://dx.doi.org/10.1016/j.dhjo.2020.100921
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32335066&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-021-01380-5
http://dx.doi.org/10.1186/s12875-021-01380-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33550988&dopt=Abstract
https://journals.healio.com/doi/abs/10.3928/24748307-20190225-01?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.3928/24748307-20190225-01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31294310&dopt=Abstract
https://www.pharos.nl/wp-content/uploads/2018/10/quickscan_digitale_vaardigheden_patienten.pdf
https://www.pharos.nl/wp-content/uploads/2018/10/quickscan_digitale_vaardigheden_patienten.pdf
http://dx.doi.org/10.1191/1478088706qp063oa
https://www.jmir.org/2016/3/e50/
http://dx.doi.org/10.2196/jmir.5105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26944212&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph16040645
http://dx.doi.org/10.3390/ijerph16040645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30795623&dopt=Abstract
https://www.jmir.org/2017/9/e300/
http://dx.doi.org/10.2196/jmir.7512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28874336&dopt=Abstract
https://www.jmir.org/2022/4/e36463/
http://dx.doi.org/10.2196/36463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35482390&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Martínez-Alcalá CI, Rosales-Lagarde A, Pérez-Pérez YM, Lopez-Noguerola JS, Bautista-Díaz ML, Agis-Juarez RA. The
effects of Covid-19 on the digital literacy of the elderly: norms for digital inclusion. Front Educ 2021;6:716025 [FREE
Full text] [doi: 10.3389/feduc.2021.716025]

39. O'Keeffe WH, Walls D. Usability testing and experience design in citizen science: a case study. New York, NY, USA:
Association for Computing Machinery; 2020 Presented at: SIGDOC '20: Proceedings of the 38th ACM International
Conference on Design of Communication; October 3-4, 2020; Denton TX USA p. 33 URL: https://doi.org/10.1145/3380851.
3416768 [doi: 10.1145/3380851.3416768]

40. Díaz JL, Codern-Bové N, Zomeño MD, Lassale C, Schröder H, Grau M. Quantitative and qualitative evaluation of the
COMPASS mobile app: a citizen science project. Inform Health Soc Care 2021;46(4):412-424 [FREE Full text] [doi:
10.1080/17538157.2021.1902332] [Medline: 33847218]

41. Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a systematic review of empirical tests. Soc Sci
Med 2022;292:114523 [FREE Full text] [doi: 10.1016/j.socscimed.2021.114523] [Medline: 34785096]

42. Goemaere S, Ackerman C, Goethals K, De Keyser F, Van der Straeten C, Verbruggen G, et al. Onset of symptoms of
rheumatoid arthritis in relation to age, sex and menopausal transition. J Rheumatol 1990;17(12):1620-1622 [Medline:
2084234]

43. Losina E, Weinstein AM, Reichmann WM, Burbine SA, Solomon DH, Daigle ME, et al. Lifetime risk and age at diagnosis
of symptomatic knee osteoarthritis in the US. Arthritis Care Res (Hoboken) 2013;65(5):703-711 [FREE Full text] [doi:
10.1002/acr.21898] [Medline: 23203864]

Abbreviations
COM-B: Capability, Opportunity, Motivation, and Behavior Model
F2F: face to face
HCP: health care provider
MSD: musculoskeletal disorder
RQ: research question

Edited by A Kushniruk; submitted 07.12.22; peer-reviewed by T Aslanidis, R Halkes, E van der Velde; comments to author 01.05.23;
revised version received 22.06.23; accepted 22.07.23; published 27.09.23

Please cite as:
van der Ven J, van den Bemt BJF, van Dijk L, Opdam M, Haegens LL, Vriezekolk JE, Verhoef LM
Preferences of Patients With Musculoskeletal Disorders Regarding the Timing and Channel of eHealth and Factors Influencing Its
Use: Mixed Methods Study
JMIR Hum Factors 2023;10:e44885
URL: https://humanfactors.jmir.org/2023/1/e44885
doi: 10.2196/44885
PMID: 37756049

©Jeffrey van der Ven, Bart J F van den Bemt, Liset van Dijk, Merel Opdam, Lex L Haegens, Johanna E Vriezekolk, Lise M
Verhoef. Originally published in JMIR Human Factors (https://humanfactors.jmir.org), 27.09.2023. 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 JMIR Human
Factors, is properly cited. The complete bibliographic information, a link to the original publication on https://humanfactors.jmir.org,
as well as this copyright and license information must be included.

JMIR Hum Factors 2023 | vol. 10 | e44885 | p. 15https://humanfactors.jmir.org/2023/1/e44885
(page number not for citation purposes)

van der Ven et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://doi.org/10.3389/feduc.2021.716025
https://doi.org/10.3389/feduc.2021.716025
http://dx.doi.org/10.3389/feduc.2021.716025
https://doi.org/10.1145/3380851.3416768
https://doi.org/10.1145/3380851.3416768
http://dx.doi.org/10.1145/3380851.3416768
http://hdl.handle.net/2445/177828
http://dx.doi.org/10.1080/17538157.2021.1902332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33847218&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(21)00855-8
http://dx.doi.org/10.1016/j.socscimed.2021.114523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34785096&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2084234&dopt=Abstract
https://europepmc.org/abstract/MED/23203864
http://dx.doi.org/10.1002/acr.21898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23203864&dopt=Abstract
https://humanfactors.jmir.org/2023/1/e44885
http://dx.doi.org/10.2196/44885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37756049&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

