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Abstract

Background: The potential of health apps for health promotion and disease prevention is widely recognized. However, uptake
islimited due to barriersindividuals face in finding suitable and trustworthy apps, such as the overwhelming amount of available
health apps. Therefore, the health app platform “ FitKnip” was developed, enabling individual sto purchase presel ected, trustworthy
health apps with a budget of 100 euros (a currency exchange rate of EUR €1=US $1.0831 is applicable). The platform aimed to
empower individuals to improve their health and vitality, ultimately supporting a more healthy society.

Objective: The primary aim of this study was to evaluate the health app platform in terms of feasibility and acceptability.
Potential effects on health empowerment and health outcomes were secondarily explored.

Methods: This quantitative study was part of a mixed methods study with a prospective pre-post interventional design. We
collected web-based user data, and self-reported web-based questionnaires were collected over 5 measurements over an 8-month
period. Use statistics were tracked on the platform, including the number of purchased apps and euros spent per user registered
within the health app platform. We measured the user-friendliness of the health app platform using the System Usability Scale
(SUS) and satisfaction using the Client Satisfaction Questionnaire-8 (CSQ-8) and several 10-point Likert items. We asked
participantsto indicate, on ascale from 1 (not at al) to 10 (completely), how much the health app platform contributed to various
areas rel ated to health empowerment. We assessed health-related quality of life by the 12-item Short-Form Health Survey (SF-12)
and on€’s perceived level of stress by the 10-item Perceived Stress Scale (PSS-10).

Results: A total of 1650 participants were included, of whom 42% (685/1650) bought at least 1 app. The mgority of those
purchased one app (244/685, 35.6%). The health app platform was rated as user-friendly (SUS mean 66.5, SD 20.7; range
66.5-70.0), and the acceptability of the health app platform was moderate (CSQ-8 mean 20.0, SD 1.5; range 19.6-20.0). Results
furthermore showed that participants were generally satisfied to highly satisfied with the ease of the payment system to purchase
apps on the platform (median 8, IQR 7-10), the look and feel of the platform (median 7, IQR 6-8), aswell asthe provided budget
of 100 euros (median 9, IQR 7-10). Participants were less satisfied with the amount (median 6, IQR 4-7) and diversity (median
6, IQR 4-7) of apps offered on the platform.

Conclusions: A health app platform is a promising initiative to enhance public health. Feasibility and acceptability are critical
for success, asthey ensure that such a platform is accessible, user-friendly, and meets end users' needs and preferences. This can
help to increase uptake, engagement, and ultimately the platform’s adoption and effectiveness.
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Introduction

The potential of health apps for health promotion and disease
prevention is widely recognized [1]. They can provide
individuals with tools to manage their well-being and disease,
aid in self-diagnosis, provide medication reminders, and assist
with rehabilitation [2]. Such apps can target a wide variety of
health areas, such as nutrition, fitness, mindfulness, sleep,
reproductive health, chronic diseases, substance abuse,
depression, and anxiety [2,3]. Studies have shown that health
apps can be effective in promoting healthy behaviors and
self-management and can lead to increased health empowerment
[4,5].

The number of health appsison therise, and an estimated total
of 350,000 health apps were available for citizensin app stores
in 2020 [6]. However, not al individuas find their way toward
health apps due to barriers such as limited awareness about the
availability of apps and low eHealth literacy [7,8]. Once
individuals are aware of health apps, several other barriers may
prevent them from downloading or using them, such as privacy
concerns, alack of scientific evidence on the effectiveness and
efficacy of these apps, inadequate evaluation of quality, and
unclarity concerning how the app is financed [2,3,9-13].
Concerning paid apps specifically, individuals are generally
willing to pay for an app, but only if the app offers additional
functionalities and features that are not available in free apps
[7]. Moreover, due to the current health app overload,
individuals are experiencing difficulties finding suitable and
reliable apps[14].

To overcome the abovementioned barriers pertaining to the
awareness, uptake, and use of health apps, anational experiment
was initiated by the Dutch Ministry of Health, Welfare, and
Sport. The experiment was also aimed at empowering
individuals to work on their health and vitality, ultimately
supporting a more healthy society. In this experiment,
individuals from the general population were given accessto a
health app platform called “ FitKnip.” The name FitKnip isbased

Figure 1. Overview of the mixed methods study.

on a combination of the words “fit” and “knip,” referring to
being physically and mentally fit and awallet, respectively. On
this health app platform, individuals were able to purchase
presel ected health apps with a personal digital health budget of
100 euros (a currency exchange rate of EUR €1=US $1.0831
is applicable). The preselection of apps ensured that the apps
offered werereliable and trustworthy. Offered apps aligned with
the concept of “positive health,” where the emphasisis not on
illness but on people’s resilience in dealing with physical,
emotiona, and socia challengesand on empowering individuals
to take control of their health and well-being [15]. The primary
aim of this study was to evaluate the health app platform in
termsof feasibility and acceptability. Health empowerment and
health outcomes while using the platform were explored.

Methods

Ethical Consider ations

The study was declared to not fall within the scope of the Dutch
Medical Research Involving Human Subjects Act by the Medical
Ethics Committee Leiden-Den Haag-Delft (N19.0878) as the
study was non-invasive. Participants signed a digital informed
consent form before participating. To ensure privacy, the data
set displayed only participant numbers (ie, pseudonymized data),
and the combination of participant numbers and email addresses
was securely stored in a separate protected file. Participants
were not reimbursed for completing the questionnaires.

Study Design

The current quantitative study is part of a mixed methods study
with a prospective pre-post interventional design (Figure 1).
The qualitative results (ie, focus group interviews) are reported
elsewhere [16]. This study used web-based user data and
guestionnaires as obtained over 5 measurements over a period
of 8 months: TO (baseline), T1 (60 days), T2 (120 days), T3
(180 days), and T4 (240 days) after baseline, respectively. The
study was declared to not fall within the scope of the Dutch
Medical Research Involving Human Subjects Act by the Medical
Ethics Committee Leiden-Den Haag-Delft.
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Population and Recruitment

A total of 2562 participants were recruited on the web and
offline through socia media posts, newsl etters, advertisements
in local newspapers, and personal communication by various
ingtitutionsin the Netherlands. Theseingtitutionsincluded health
insurance companies, a hedth care coalition, an academic
hospital, the Ministry of Health, Welfare, and Sport, an
employers' organization, local governments, municipality teams,
aknowledge and quality institute for oncological and palliative
care, as well as a web-based platform for patients with cancer
and their caregivers. Interested individuals could submit their
email addresses, and they were subsequently invited to
participate in the study. The invitation email included a
web-based information letter about the study and a link to the
research environment, where individuals were screened for
eigibility through self-report questions. The inclusion criteria
wereasfollows: (1) being aged 18 yearsor older; (2) being able
to understand, read, and speak the Dutch language; and (3)
having accessto theinternet. If eligible, individualswere asked
to provide digital informed consent and to complete the
web-based baseline questionnaire (T0). Hereafter, individuals
were provided access to the health app platform.

Intervention

Participants received accessto the FitKnip health app platform,
which enabled them to purchase presel ected, trustworthy apps.
Apps were preselected by a health care coalition based on the
following criteria: (1) the app must be ready for use and can be
used without the involvement of a health care professional; (2)
the app should not include in-app purchases; (3) the provider
of the app must adhere to national and international laws, such
as the General Data Protection Regulation; and (4) the app
should enable anonymous purchases, and the provider of the
app should not be allowed to publish or sell user data.

A total digital budget of 100 euros was available for each
participant. The budget could be used during the entire research
period of 8 months. The platform offered a total of 38 apps,
which could be categorized into 1 or more of the six dimensions
of positive health [15], namely, (1) bodily functions, (2) mental
functions and perception, (3) spiritual or existential dimensions,
(4) quality of life, (5) social and societal participation, and (6)
daily functioning. For example, apps can help users live more
healthily, sleep better, process grief, or communicate more
clearly.

The majority of these apps were progressive web applications
(PWASs). PWAs are web apps that offer mobile app-ike
experiences while giving the user a faster and more reliable
version of the app. These PWAs are, from here on, referred to
as apps in this manuscript.

Outcomes

Sociodemographic and Clinical Characteristics

All sociodemographic and clinical characteristicswere assessed
at TO. Sociodemographic characteristics included age, gender,
country of birth, educational level, work status, living status,
and BMI. Clinical characteristics were assessed by asking
whether the individual was diagnosed with any mental or
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medical condition (“yes’ or “no”) and, if so, the type of
diagnosis and the severity of symptoms (on ascale of 1 to 10).
Other questionswererelated to the frequency of health careuse
during the past month.

We assessed eHealth literacy using the eHealth Literacy
Questionnaire  (eHLQ) [17], which is a validated
multidimensional tool based on the eHealth Literacy Framework.
The questionnaire includes 35 statements, and individuals are
asked to indicate to what extent they agree with a certain
statement on a 4-point Likert scale ranging from “strongly
disagree” to “strongly agree” The questionnaire comprises 7
dimensions, such as “using technology to process health
information.” Scores per dimension are calculated by averaging
theitem’s scoreswithin each scale with equal weighting, which
generates scal e scoresthat range from 1 to 4. Information about
the use of the eHLQ in the Dutch context can be found
elsewhere [18].

Feasibility

Use statistics, more specifically the number of purchased apps
and the amount of budget spent in euros per user, wereregistered
within the heath app platform. Moreover, at baseline,
participants were asked for their reasonsfor participating in the
experiment. Participants could select 1 or more predetermined
answer categories (eg, improving general, mental, or physical
health). They were also asked which types of apps they were

interested in, as assessed based on the 6 dimensions of positive
health.

Acceptability

All acceptability questionnaires were administered at T1, T2,
T3, and T4.

The user-friendliness of the health app platform was measured
by the System Usability Scale (SUS) [19]. The SUSisarobust,
valid, and versatile questionnaire to help assess the
user-friendliness of asystem or product [20]. The questionnaire
consists of ten 5-point Likert items, with answer categories
ranging from “totally disagree” to “totally agree” The total
score (ranging from 0O to 100) isthe sum of the individual item
scores. The higher the score, the higher the user-friendliness.
A websiteis considered to be above-average in user-friendliness
when the SUS score is above 68 [19].

Satisfaction with the health app platform was measured with
the Client Satisfaction Questionnaire-8 (CSQ-8) [21,22]. The
guestionnaire consists of 8 multiple-choice questions with 4
corresponding answer categories each. Participants are, among
others, asked about their satisfaction with the health app
platform, whether the platform has met their needs and
preferences, and whether they would recommend the platform.
Thetotal scorerangesfrom 8to 32, with higher scoresreflecting
higher satisfaction. The questionnaire has good psychometric
characteristics (Larsen et a [22]).

The satisfaction with the available type and number of appson
the platform, the look and feel of the platform, as well as the
provided budget and the ease of the payment system, was
evaluated on a 10-point Likert scale ranging from 1 (very
dissatisfied) to 10 (very satisfied).
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Health Empower ment and Health Outcomes

All health empowerment questions were administered at T1,
T2, T3, and T4. Participants were asked to indicate, on ascale
from 1 (not at all) to 10 (completely), how much the health app
platform contributed to improvement in various areas related
to health empowerment: health and vitality, health awareness,
perceived control in regard to one’s health and vitality, receiving
appropriate help, and helping to deal more effectively with
health problems encountered. These questionswere formulated
by the research team. Items were answered on a scale from 1
(very dissatisfied) to 10 (very satisfied), with a nonapplicable
option where appropriate.

Health-related quality of life was assessed by the 12-l1tem
Short-Form Health Survey (SF-12) [23]. The SF-12 measures
physical and mental health by means of 2 summary scores: the
physical component summary (PCS) and the mental component
summary (MCS). The PCSiscomprised of physical functioning
(2 items), role limitations due to physical health problems (2
items), bodily pain (1 item), and genera health (1 item). The
MCS is comprised of vitality and energy (1 item), socia
functioning (1 item), role limitations due to emotional problems
(2 items), and mental health and psychological well-being (2
items). The scoring was conducted using the SF-12 scoring
manual [23,24]. Scores could range from 1 to 100 for both the
PCS and MCS. Higher scores indicate a better general health
status. The norm score for the general population is 50 [25].

One's perceived level of stress was determined by the 10-item
Perceived Stress Scale (PSS-10) [26]. The PSS-10 is awidely
used measure of global perceived stress and comprises 2
underlying factors. perceived helplessness and perceived
self-efficacy [27]. Example questions are“ Have you been upset
because of something that happened unexpectedly?’ and “Have
you felt that things were going your way?’ Questions are
answered on a scale from 0 (never) to 4 (often). A total score
was calculated (ranging from 0 to 40) and can be divided into
low (0-13), moderate (14-26), or high stress (27-40). The PSS-10
isfound to be arobust predictor of health and disease [28,29].
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Data Analysis

All quantitative analyseswere performed in SPSS (version 24.0;
IBM Corp). Descriptive analyses, that is, mean (SD), median
(IQR), and n (%), were used to describe the sociodemographic
and clinical characteristics of the study population, as well as
study outcomes. Health outcomes were evaluated for changes
over time. Therefore, the health outcomes on T1-T4 were
one-by-one statistically compared to TO using linear mixed
model analyses. These models included a random intercept to
account for within-subject correlation among repeated measures,
as through the -2 restricted likelihood test it was determined
that including random slopes led to a better model fit. Time
contrastswere created using dummy coding (T0=1; T1=2; T2=3;
and T4=3). Age and gender were forced into the models as
covariates. Next to this, a stepwise forward selection approach
was used to select potential confounders and covariates in the
associations between time and hedth outcomes, more
specifically education and work status. However, the addition
of both education and work status did not lead to a change of
>10% in B coefficient; hence, they were not included in the
models. Furthermore, we evaluated whether change over time
for health outcomes differed between subgroups (ie, effect
modification) based on age categories, gender, and diagnosis.
Thevariable diagnosiswas an effect modifier inthe SF-12 PCS
and MCS scores and the PSS-10 scores. Therefore, the results
for these outcomes were reported separately for subgroups of
participants with and without a diagnosis.

Results

Sociodemogr aphic and Clinical Characteristics

The sociodemographic and clinical characteristics are shown
in Table 1. The average age of the study population was
approximately 45 (range 18-81) years. The magjority werefemale
(n=1177, 71.3%), highly educated (n=1307, 79.2%), had a
full-time (n=722, 43.8%) or part-time (n=450, 27.2%) job, and
was living together with a partner (n=545, 33%) or with both a
partner and children (n=580, 35.2%). Approximately half of
the study population had a healthy BMI, whereas roughly 30%
were overweight and 18% were obese.
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Table 1. Sociodemographic and clinical characteristics of the study population (N=1650).

Willemsen et al

Characteristics Frequency
Age (years), mean (SD) 45.1 (13.3)
Age (years), n (%)
18-29 230(13.9)
30-39 404 (24.5)
40-49 364 (22.1)
50-64 525 (31.8)
265 127 (7.7)
Gender, n (%)
Male 467 (28.3)
Female 1177 (71.3)
Neutral 6 (0.4)
Country of birth, n (%)
Netherlands 1556 (94.3)
Germany 10 (0.6)
Suriname 16 (0.1)
Other® 68 (4.1)
Education, n (%)
Low 58 (3.5)
Middle 285 (17.3)
High 1307 (79.2)
Work status, n (%)
Student 58 (3.6)
Full-time job 722 (43.8)
Part-time job 450 (27.2)
Volunteer 45 (2.7)
Retired 111 (6.7)
Incapacitated 113 (6.8)
Sick leave 60 (3.6)
Other 91 (5.5)
Living situation, n (%)
Living with partner 545 (33.0)
Living with partner and children 580 (35.2)
Student housing or with friends 45 (2.7)
Alone 316 (19.2)
Other 164 (9.9)
BMI (kg/m?), mean (SD) 25.8 (5.2)
BMI (kg/m?), n (%)
<18.5 (underweight) 33(2.0)
18.5-24.99 (healthy weight) 818 (49.6)
25-29.99 (overweight) 498 (30.2)
>30 (obese) 299 (18.1)
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Characteristics Frequency
Missing 2(0.2)

Medical, physical, or psychological diagnosis, n (%)
Yes 592 (35.9)
No 1058 (64.1)
Severity of symptoms (scale of 1-10), mean (SD) 5.8(2.2)
Health care use past month, n (%)
Yes 635 (38.5)
No 1015 (61.5)
Type of health care (in case of health care use)
General practitioner 310(18.8)
Medical speciaist 276 (16.7)
Physiotherapist 168 (10.2)
Dietician 31(1.9)
Psychology 152 (9.2)
Other 124 (7.5)
Freguency of health care use (past month), n (%)
Once or a couple of times (<1 per week) 466 (28.2)
Occasionally (once aweek) 116 (7.0)
On aregular basis (several times per week) 49 (3.0)
Often (most days of the week) 4(0.2)
Total 635 (38.4)

8Angola, Aruba, Belgium, Bolivia, Brazil, Bulgaria, Columbia, Curagao, Czech Republic, Finland, France, Hungary, Indonesia, Iran, Ireland, Israel,
Italia, Kenia, Lithuania, Macedonia, Morocco, Mexico, Norway, Peru, Philippines, Russia, Saudi Arabia, Senegal, Sweden, Swiss, Syria, Turkey, United

Kingdom, United States, Venezuela, Zambia, and Zimbabwe.

Approximately one-third (592/1650, 35.9%) of the study
population reported having amedical, physical, or psychological
diagnosis, and 38.5% (635/1650) of the participants reported
health care use in the past month, of whom most went to a
general practitioner (310/635, 52.4%) or a medical specialist
(276/635, 46.6%).

Most participants scored on or above the middle of the scaleon
the eHLQ. These results suggest sufficient-to-good eHealth
literacy skills (Table S1 in Multimedia Appendix 1).
Feasibility

Platform use data showed that 42% (685/1650) of participants
purchased at least 1 app (Table 2). Of those, the majority of
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participants purchased 1 app (244/685, 35.6%), followed by 2
(175/685, 25.5%) and 3 apps (104/685, 15.2%). Only aminority
of participants (18/685, 2.5%) purchased over 10 apps. At T1,
the majority of participants purchased 1 app (291/685, 42.5%),
whereas at T2, T3, and T4, most participants did not purchase
any apps (512/685, 74.7%; 623/685, 90.9%; and 601/685,
87.7%, respectively). Detailed results on the budget spent per
end user can be found in Table 2. The top 5 apps purchased by
participantswere asfollows: (1) an activity tracker (173 times),
(2) amindfulness app (171 times), (3) ahealthy living app (142
times), (4) acommunication app providing insight and exercises
in personal communication styles (121 times), and (5) an app
targeting self-image (109 times).
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Table 2. Objective use statistics of the health app platform (n=685).
T1 T2 T3 T4 Total
Number of purchased apps per end  1.00 (1.00-2.00) 0.00 (0.00-1.00) 0.00 (0.00-0.00) 0.00 (0.00-0.00) 2.00 (1.00-3.00)
user, median (IQR)
Number of purchased apps per end user, n (%)
0 91 (13.3) 512 (74.7) 623 (90.9) 601 (87.7) N/A2
1 291 (42.5) 104 (15.2) 42 (6.1) 42 (6.1) 244 (35.6)
2 152 (22.2) 40 (5.8) 11 (1.6) 16 (2.3) 175 (25.5)
3 73(10.7) 11 (1.6) 6 (0.9) 4(0.6) 104 (15.2)
4 29 (4.2) 4(0.6) 1(0.1) 1(0.1) 49 (7.2)
5 14 (2.0) 5(0.7) 0(0.0) 3(0.4) 5(5.1)
6-10 32 (4.7) 8(L2) 2(0.2) 13 (1.90) 60 (8.7)
>10 3(0.4) 1(0.2) 0(0.0) 5(0.73) 18 (2.5)
Euros spent per end user, mean (SD) 22.12 (5.00-30.23)  5.01 (0.00-5.00) 0.00 (0.00-0.00) 0.00 (0.00-0.00) 24.00 (9.5-57.00)
Euros? spent per end user
0, n (%) 0(0) 512 (74.4) 630 (92) 604 (88.3) _b
1-25, n (%) 496 (72.4) 135 (19.7) 47 (6.9) 50 (7.3) 356 (52.0)
26-50, n (%) 45 (6.6) 19 (2.8) 6 (0.9) 16 (2.3) 128 (18.7)
51-75, n (%) 21(3.) 14 (2.0) 2(0.3) 5(0.7) 132 (19.3)
76-100, n (%) 23(3.4) 4(0.6) 0(0.0) 9(L3) 68 (9.9)
Total, n (%) 685 (100) 684 (100) 685 (100) 684 (100) 684 (100)
Missing, n 0 1 0 1 1

A currency exchange rate of EUR £1=US $1.0831 is applicable.

BNot applicable as this table shows the results of the subgroup of participants who bought at least 1 app.

The 3 most selected reasonsfor participantsto try out the health
app platform wereto improve genera health (989/1650, 59.9%),
beinterested in health (913/1650, 55.3%), and improve physical
health (696/1650, 42.2%) (Table S2 in Multimedia Appendix
1). The most selected app interest areas among participantswere
“bodily functions’ (1335/1650, 80.9%) and “mental functions
and perceptions” (938/1650, 56.8%); the least selected interest
areas were “spiritual dimension” (512/1650, 31%) and “ social
and societal participation” (368/1650, 22.3%).

Acceptability

Table 3 presents the results concerning the acceptability of the
health platform. In general, user friendliness, as assessed by the

https://formative.jmir.org/2024/1/e51408

SUS, was rated above average. The acceptability of the health
app platform, as assessed by the CSQ-8, was scored as moderate.
Furthermore, results showed that on average, participants were
“setisfied” to “highly satisfied” with the ease of the payment
system, thelook and feel of thewebsite, and the provided budget
of 100 euros. Regarding the provided budget, approximately
40% (660/1650) of participants rated it a 10 on ascale of 1 to
10 (range T1-T4 38.5%-39.4%). Participantswere less satisfied
with the amount and type of apps. Around 40% (660/1650)
scored these elements asinsufficient (<5), respectively, ranging
from 39.8% to 47.2% and from 41.1% to 45.1%.
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Table 3. Acceptability and health empowerment of the health app platform.

T1(n=579) T2 (n=360) T3 (n=285) T4 (n=337)

Acceptability, mean (SD)

Client Satisfaction Questionnaire-8 20.0 (1.5) 19.7 (1.44) 19.6 (1.5) 19.6 (1.4)

System Usability Scale 66.5 (20.7) 69.6 (18.0) 70.0 (18.4) 69.9 (19.7)
Acceptability, median (1QR)

Ease of payment system 8 (7-10) 8 (7-10) 8 (7-10) 8(7-10)

Satisfaction with the look and feel of healthapp 7 (6-8) 7 (6-8) 7 (6-8) 7 (6-8)

platform

Satisfaction with the amount of apps 6 (4-7) 6 (4-7) 6 (4-7.5) 6 (4-8)

Satisfaction with type of apps 6 (4-7) 6 (4-7) 6 (4-7) 6 (4-7)

Satisfaction with budget 9 (7-10) 9(8-10) 9(8-10) 9(8-10)
Health empower ment, median (IQR)

Support in health and vitality 3(1-6) 4(2-6) 4(2-6) 4(2-6)

Health awareness 5(2-6) 5(2-7) 5(2-7) 5(2-7)

Control in regard to their health and vitality 4(1-6) 4(2-7) 4(2-7) 5(2-7)

Receiving help or appropriate care 2 (1-5) 3(1-5) 3(1-6) 2(1-6)

Helping to deal more effectively with health 3(1-5) 3(1-6) 3(1-6) 4(1-6)

problems encountered

especialy in terms of the health app platform supporting them
Health Empower ment and Health Outcomes in finding appropriate help (range 2-3).
Concerning health empowerment, in general, participants did

not perceive the health app platform as“supporting” (Table 3), Both the physical and mental subscal e scores of the SF-12 were

stable across the research period, with scores below the norm
of 50 for the general population (Table 4).

Table 4. Health outcomes over time.

Measure TO (n=1650) T1 (n=590) T2 (n=496) T3 (n=384) T4 (n=417)
Short-Form Health Survey, mean (SD)

Mental component summary

Total study population 45.9 (10.1) 47.3 (10.1) 46.4 (10.8) 47.2 (10.1) 46.1(11.2)
Diagnosis (n=592) 43.9(11.1) 45.0 (11.0) 450 (11.7) 45.3(11.0) 441 (12.2)
No diagnosis (n=1058) 47.0(9.4) 487 (9.1) 47.2 (10.2) 48.4(9.3) 47.4(10.1)
Physical component score
Total study population 47.2 (11.0) 46.1 (11.7) 46.6 (11.3) 47.1 (11.4) 47.1(11.4)
Diagnosis (n=592) 40.8 (11.9) 39.0 (12.7) 40.0 (11.7) 40.9 (12.1) 415(12.3)
No diagnosis (n=1058) 50.8 (8.5) 50.6 (8.4) 50.8 (8.7) 51.0 (8.9) 51.3(8.7)
10-item Perceived Stress Scale, mean (SD)
Total study population 15.1 (6.5) 14.2 (6.4) 14.3(6.7) 14.0 (6.6) 14.3(6.8)
Diagnosis (n=592) 17.1(6.8) 16.4 (6.5) 16.0 (6.8) 15.8 (6.9) 16.0(7.2)
No diagnosis (n=1058) 14.0 (6.1) 12.8(6.0) 13.2 (6.4) 12.9(6.2) 13.1(6.3)
Low (0-13), n (%) 700 (42.4) 284 (48.1) 237 (47.8) 191 (49.7) 206 (49.4)
Moderate (14-26), n (%) 867 (52.5) 284 (48.1) 237 (47.8) 179 (46.6) 189 (45.3)
High (27-40), n (%) 85 (5.1) 22(3.7) 22 (4.4) 14(3.6) 22(5.3)

The subgroup analysis based on diagnosisshowed that themean  (3=1.15, SE 0.36; P<.001; Table S3 in Multimedia Appendix
MCS scorefor participantswithout adiagnosiswas significantly — 1).
higher on T1 (48.7, SD 9.1) compared to TO (47.0, SD 9.4;
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The PCS score on T1 was significantly lower, and thus declined,
for participants with a diagnosis (f=—1.60, SE 0.74; P=.03).
The PCS score for participants without a diagnosis was higher,
and thus improved, on T4 (3=0.98, SE 0.44; P=.03; Table $4
in Multimedia Appendix 1).

Table 4 showsthat participants perceived stresslevelsremained
quite stable across the research period, indicating low to
moderate levels of stress.

The subgroup analyses based on diagnosis showed that PSS-10
scores were significantly lower, and thus improved, for
participants without a diagnosis on T1 (mean 12.8, SD 6.0;
[3=-0.91, SE 0.22; P<.001), T3 (3=—0.60, SE 0.29; P=.04), and
T4 (B=-0.82, SE 0.29; P<.001) compared to TO (mean 14.0,
SD 6.1; Table S5 in Multimedia Appendix 1).

Discussion

Principal Results

This study aimed to evaluate the feasibility and acceptability
of ahealth app platform where individual s were given abudget
of 100 euros to purchase preselected, trustworthy health apps
(primary aim), and to explore the potential impact on health
empowerment and health outcomes (secondary aim). Results
showed that of the 1650 participants, only approximately 42%
(685/1650) purchased at least 1 app during the 8-month-long
experiment. The number of app purchases among these
participantswasrather low, and the majority of participants had
budgets|eft to purchase additional apps. In general, participants
were satisfied with the health app platform and found the
platform easy to use; participants were satisfied with the ook
and feel of the platform, the ease of the payment system, and
the provided monetary budget. However, they wereless satisfied
with the number and diversity of apps offered on the platform.
Results further suggested that the health app platform in its
current form did not seem to contribute to participants’ health
empowerment and outcomes.

Comparison With Previous Wor k

Although during the current experiment, the user engagement
stayed behind what was expected, the results of the qualitative
study about this experiment showed that participants were
enthusiastic about the concept of a heath app platform to
promote health and vitality. Furthermore, a previous study
showed the added value of a heath app platform called
Intellicare with regard to the number of individual health app
downloads [30]. Intellicareis a hub app, which is a catalog for
individual apps targeting depression and anxiety [30,31]. The
results of Lattie et al [30] showed that the number of individual
health app downloads among hub app users was higher as
compared to nonhub app users. Thus, while user engagement
with the FitKnip platform was not as expected, the concept and
function of ahealth app platform have shown potential in other
studies.

A health app platform is meant to guide individuals to suitable
health apps; however, in current initiatives, this process is not
sufficiently supported [32,33]. Facilitating the selection process
for individuals might be the key to higher app downloads.

https://formative.jmir.org/2024/1/e51408
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Other factorsthat increase app downl oads and user engagement
on health app platforms are the incorporation of personalized
reminders and personal contact or coaching [30-32]. Indeed,
the results of a follow-up study of Intellicare suggest that
personal coaching through aphone call and SM Stext messages,
aimed at encouraging engagement with the hub app and
individual health apps, can indeed be an effective strategy for
increasing app downloads [31]. Participants in the qualitative
study also suggested incorporating contact with professionals
into future health app platforms[32].

Studies of individual apps also offer ideas on how to increase
engagement on a health app platform [34-37].

During the experiment, the study dropout increased over time;
only approximately 1 in 4 participants completed the 8-month
follow-up questionnaire. Such high study dropout rates are
common in digital health studies [38-42]. Our results showed
that participants with a medical, physical, or psychological
diagnosis were less likely to drop out of the study. Thisisin
line with previous literature, where low dropout levels were
observed for individuals who perceive their own health to be
poor [43], as well as those who want to be involved in their
health care and who areinterested in self-monitoring their health
status [44]. These studies conclude that individuals with poor
health, achronic disease, or afamily history of disease are more
willing to work on their own health care [43,45,46]. More
generaly, by understanding different types of users and their
motivations for using heath apps, developers can create
platformsthat are better tail ored to meet the needs of end users,
or they can even create separate platforms for specific target
groups and improve engagement accordingly [32,44].

The results indicated that, in general, the current health app
platform did not meet participants’ heedsin terms of supporting
health empowerment, that is, in gaining the knowledge, skills,
and confidence needed to take action to improve their health.
Thisis in line with the results of this qualitative study, which
showed that some participants believed that a certain level of
health empowerment isa prerequisite for the use of ahealth app
platform and that the health platform first needsto beimproved
tofulfill its potential [32]. Additionally, no major changeswere
observed in health outcomes over time. The platform should
first be improved to better support individualsin their healthin
terms of the ability to select apps, the app catalog (eg, more
physical health—related apps), and personalization in terms of
language and type of apps offered [32]. Moreresearch is needed
to gather more in-depth information about the barriers and
facilitators to health empowerment and health outcomes, and
how a health app platform could best support users in this
process.

Strengthsand Limitations

To our knowledge, thisisthefirst national, government-initiated
experiment that aims to tackle barriers to the uptake of health
apps by providing participants access to a platform of
preselected, trustworthy health apps and providing them with
a monetary budget to purchase these apps. The platform is
therefore an innovative way to provide individuals with the
toolsto work on their own health and vitality. A strength of this
study is the substantial study population of 1650 participants,
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as well as the evaluation of FitKnip in a real-world setting,
providing arather realistic representation of how users engage
with the platform in their everyday lives.

Some study limitations should be considered when interpreting
the findings, one of which is the generalizability of the study
results. The current study popul ation was predominantly female,
highly educated, aged 30 years or older, and diagnosed with a
medical, physical, or psychological issue. The headth app
platform might have been more useful and interesting for
participants with a diagnosis, as they might have been more
willing to work on their own health care, which could have
positively biased results on the feasibility and acceptability of
the platform. Furthermore, as young individual s (aged between
18 and 30 years) were underrepresented in the study population,
the current results may not be generalizable to a younger
popul ation.

Implications for the Future

The current results highlight the need for future health app
platformsto place a strong emphasi s on maximizing uptake and
user engagement with the platform. This could be achieved by
prioritizing the needs and perspectives of end usersinthe design
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and development of health app platforms and developing such
a platform in cocreation to ensure that it is a vauable,
empowering, and effective tool in promoting health and
well-being. Cocreation isidentified as essential for the success
of eHedlth initiatives[11,47]. Thus, it is crucia to involve end
users aready in the early stages of the development of an app
or digital intervention through cocreation to increase
engagement, adherence, and ultimately adoption.

Conclusion

A shift from reactive to proactive care is a crucia step in
improving health outcomes and reducing the burden on the
health care system. A health app platform can support such
proactive care by enabling and empowering individual sto work
on their health, vitality, and well-being. Hence, a health app
platform presents a promising opportunity to enhance public
health. To ensure its success, however, feashility and
acceptability are paramount, as these aspects ensure the
platform’s accessihility, user-friendliness, and alignment with
the needs and preferences of end users. Addressing thesefactors
is instrumental in boosting uptake and engagement, and
ultimately, the platform’s adoption and effectiveness.

The authors would like to thank Jens van Dalfsen for his input in the study. This research was funded by the Dutch Ministry of
Health, Welfare, and Sports. The funders had no role in the design of the study, in the collection, analysis, or interpretation of
data, in the writing of the manuscript, or in the decision to publish the resuilts.

Data Availability

The data sets generated or analyzed during this study are not publicly available since participants were not asked for consent to
make their data publicly available, but are available from the corresponding author upon reasonabl e request.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Supplemental tables on eHealth literacy, feasibility, and the linear mixed models for health outcomes.

[DOCX File , 26 KB-Multimedia Appendix 1]

References

1.  Globa strategy on digital health 2020-2025. World Health Organization. 2021. URL.: https://iris.who.int/bitstream/handl e/
10665/344249/9789240020924-eng.pdf [accessed 2024-03-25]

2.  Kao CK, Liebovitz DM. Consumer mobile health apps. current state, barriers, and future directions. PM R.
2017;9(5S):S106-S115. [doi: 10.1016/j.pmrj.2017.02.018] [Medline: 28527495]

3.  Bol N, Helberger N, Weert JCM. Differencesin mobile health app use: a source of new digital inequalities? Inf Soc.
2018;34(3):183-193. [FREE Full text] [doi: 10.1080/01972243.2018.1438550]

4. HanM, LeeE. Effectiveness of mobile health application use to improve health behavior changes: a systematic review of
randomized controlled trials. Healthc Inform Res. 2018;24(3):207-226. [FREE Full text] [doi: 10.4258/hir.2018.24.3.207]
[Medline: 30109154]

5. Riding T, Martinez J, Young J, Thorp-Froslie N. Evaluating patient empowerment in association with eHealth technology:
scoping review. JMed Internet Res. 2017;19(9):€329. [FREE Full text] [doi: 10.2196/jmir.7809] [Medline: 28963090]

6. Digital health trends 2021 innovation, evidence, regulation, and adoption. IQVIA. 2021. URL : https://www.iqvia.com/
insights/the-igviarinstitute/reports-and-publications/reports/digital -heal th-trends-2021 [accessed 2024-02-22]

7. PengW, Kanthawala S, Yuan S, Hussain SA. A qualitative study of user perceptions of mobile health apps. BMC Public
Health. 2016;16(1):1158. [FREE Full text] [doi: 10.1186/s12889-016-3808-0] [Medline: 27842533]

https://formative.jmir.org/2024/1/e51408 JMIR Form Res 2024 | vol. 8| €51408 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v8i1e51408_app1.docx&filename=3b2a77945f22eb3fabbb9011ee3af6c5.docx
https://jmir.org/api/download?alt_name=formative_v8i1e51408_app1.docx&filename=3b2a77945f22eb3fabbb9011ee3af6c5.docx
https://iris.who.int/bitstream/handle/10665/344249/9789240020924-eng.pdf
https://iris.who.int/bitstream/handle/10665/344249/9789240020924-eng.pdf
http://dx.doi.org/10.1016/j.pmrj.2017.02.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28527495&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/01972243.2018.1438550
http://dx.doi.org/10.1080/01972243.2018.1438550
https://europepmc.org/abstract/MED/30109154
http://dx.doi.org/10.4258/hir.2018.24.3.207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30109154&dopt=Abstract
https://www.jmir.org/2017/9/e329/
http://dx.doi.org/10.2196/jmir.7809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28963090&dopt=Abstract
https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/digital-health-trends-2021
https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/digital-health-trends-2021
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3808-0
http://dx.doi.org/10.1186/s12889-016-3808-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27842533&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Willemsen et &

8. Stelefson M, Hanik B, Chaney B, Chaney D, Tennant B, ChavarriaEA. eHealth literacy among college students: asystematic
review with implications for eHealth education. JMed Internet Res. 2011;13(4):e102. [FREE Full text] [doi:
10.2196/jmir.1703] [Medline: 22155629]

9.  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]

10. Zhoul, BaoJ, Watzlaf V, Parmanto B. Barriersto and facilitators of the use of mobile health apps from asecurity perspective:
mixed-methods study. IMIR Mhealth Uhealth. 2019;7(4):e11223. [EREE Full text] [doi: 10.2196/11223] [Medline:
30990458]

11. vander Kleij RMJJ, Kasteleyn MJ, Meijer E, Bonten TN, Houwink EJF, Teichert M, et al. SERIES: eHealth in primary
care. Part 1: concepts, conditions and challenges. Eur J Gen Pract. 2019;25(4):179-189. [FREE Full text] [doi:
10.1080/13814788.2019.1658190] [Medline: 31597502]

12. VerduisA, van Luenen S, Meijer E, Honkoop PJ, Pinnock H, Mohr DC, et al. SERIES: eHealth in primary care. Part 4:
addressing the challenges of implementation. Eur J Gen Pract. 2020;26(1):140-145. [FREE Full text] [doi:
10.1080/13814788.2020.1826431] [Medline: 33025820]

13. Krebs P, Duncan DT. Health app use among US mobile phone owners: anational survey. IMIR Mhealth Uhealth.
2015;3(4):e101. [FREE Full text] [doi: 10.2196/mhealth.4924] [Medline: 26537656]

14. van Velsen L, Beaujean DIMA, van Gemert-Pijnen JEWC. Why mobile health app overload drives us crazy, and how to
restore the sanity. BMC Med Inform Decis Mak. 2013;13:23. [FREE Full text] [doi: 10.1186/1472-6947-13-23] [Medline:
23399513]

15. Huber M, van Vliet M, Giezenberg M, Winkens B, Heerkens Y, Dagnelie PC, et a. Towards a 'patient-centred'
operationalisation of the new dynamic concept of health: a mixed methods study. BMJ Open. 2016;6(1):€010091. [FREE
Full text] [doi: 10.1136/bmjopen-2015-010091] [Medline: 26758267]

16. Willemsen RF, Meijer E, van den Berg LN, van der Burg L, Chavannes NH, Aardoom JJ. A health app platform providing
abudget to purchase preselected apps as an innovative way to support public health: qualitative study with end users and
other stakeholders. IMIR Form Res. 2023;7:e49473. [EREE Full text] [doi: 10.2196/49473] [Medline: 37773608]

17. Kayser L, Karnoe A, Furstrand D, Batterham R, Christensen KB, Elsworth G, et al. A multidimensional tool based on the
eHealth literacy framework: development and initial validity testing of the eHealth Literacy Questionnaire (eHLQ). JIMed
Internet Res. 2018;20(2):€36. [FREE Full text] [doi: 10.2196/jmir.8371] [Medline: 29434011]

18. Poot CC, Meijer E, Fokkema M, Chavannes NH, Osborne RH, Kayser L. Trandlation, cultural adaptation and validity
assessment of the Dutch version of the eHealth literacy questionnaire: a mixed-method approach. BMC Public Health.
2023;23(1):1006. [FREE Full text] [doi: 10.1186/s12889-023-15869-4] [Medline: 37254148]

19. Brooke J. SUS: a"quick and dirty" usability scale. In: Jordan PW, Thomas B, McClelland IL, Weerdmeester B, editors.
Usability Evaluation in Industry. London. Taylor and Francis; 1986:189-194.

20. Bangor A, Kortum PT, Miller JT. An empirical evaluation of the system usability scale. Int JHum Comput Int.
2008;24(6):574-594. [doi: 10.1080/10447310802205776]

21. DeWilde EF, Hendriks VM. The client satisfaction questionnaire: psychometric propertiesin a Dutch addict population.
Eur Addict Res. 2005;11(4):157-162. [doi: 10.1159/000086396] [Medline: 16110221]

22. LarsenDL, Attkisson CC, Hargreaves WA, Nguyen TD. Assessment of client/patient satisfaction: development of ageneral
scale. Eval Program Plann. 1979;2(3):197-207. [doi: 10.1016/0149-7189(79)90094-6] [Medline: 10245370]

23. WareJ, Kosinski M, Keller SD. A 12-item short-form health survey: construction of scalesand preliminary tests of reliability
and validity. Med Care. 1996;34(3):220-233. [doi: 10.1097/00005650-199603000-00003] [Medline: 8628042]

24. WareJE, Keller SD, Kosinski M. SF-12: How to Score the SF-12 Physical and Mental Health Summary Scales, 2nd Edition.
Boston, Mass. The Health Institute, New England Medical Center; 1998.

25. Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et al. Cross-validation of item selection and scoring
for the SF-12 Health Survey in nine countries: results from the IQOLA project. International quality of life assessment. J
Clin Epidemiol. 1998;51(11):1171-1178. [doi: 10.1016/50895-4356(98)00109-7] [Medline: 9817135]

26. Cohen S. Perceived stressin a probability sample of the United States. In: Spacapan S, Oskamp S, editors. The Social
Psychology of Health: The Claremont Sympaosium on Applied Social Psychology. Thousand Oaks, CA, US. Sage Publications,
Inc; 1988:31-67.

27. Taylor M. Psychometric analysis of the ten-item perceived stress scale. Psychol Assess. 2015;27(1):90-101. [doi:
10.1037/a0038100] [Medline: 25346996]

28. Cohen S, Janicki-Deverts D, Miller GE. Psychological stress and disease. JAMA. 2007;298(14):1685-1687. [doi:
10.100V/jama.298.14.1685] [Medline; 17925521]

29. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. JHealth Soc Behav. 1983;24(4):385-396.
[Medline: 6668417]

30. Lattie EG, Schueller SM, Sargent E, Stiles-Shields C, Tomasino KN, Corden ME, et al. Uptake and usage of intellicare: a
publicly available suite of mental health and well-being apps. Internet Interv. 2016;4(2):152-158. [FREE Full text] [doi:
10.1016/j.invent.2016.06.003] [Medline: 27398319]

https:/formative.jmir.org/2024/1/€51408 JMIR Form Res 2024 | vol. 8| €51408 | p. 11

(page number not for citation purposes)


https://www.jmir.org/2011/4/e102/
http://dx.doi.org/10.2196/jmir.1703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22155629&dopt=Abstract
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://mhealth.jmir.org/2019/4/e11223/
http://dx.doi.org/10.2196/11223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30990458&dopt=Abstract
https://europepmc.org/abstract/MED/31597502
http://dx.doi.org/10.1080/13814788.2019.1658190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31597502&dopt=Abstract
https://europepmc.org/abstract/MED/33025820
http://dx.doi.org/10.1080/13814788.2020.1826431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33025820&dopt=Abstract
https://mhealth.jmir.org/2015/4/e101/
http://dx.doi.org/10.2196/mhealth.4924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537656&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-13-23
http://dx.doi.org/10.1186/1472-6947-13-23
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23399513&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=26758267
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=26758267
http://dx.doi.org/10.1136/bmjopen-2015-010091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26758267&dopt=Abstract
https://formative.jmir.org/2023//e49473/
http://dx.doi.org/10.2196/49473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37773608&dopt=Abstract
https://www.jmir.org/2018/2/e36/
http://dx.doi.org/10.2196/jmir.8371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29434011&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15869-4
http://dx.doi.org/10.1186/s12889-023-15869-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37254148&dopt=Abstract
http://dx.doi.org/10.1080/10447310802205776
http://dx.doi.org/10.1159/000086396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16110221&dopt=Abstract
http://dx.doi.org/10.1016/0149-7189(79)90094-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10245370&dopt=Abstract
http://dx.doi.org/10.1097/00005650-199603000-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8628042&dopt=Abstract
http://dx.doi.org/10.1016/s0895-4356(98)00109-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9817135&dopt=Abstract
http://dx.doi.org/10.1037/a0038100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25346996&dopt=Abstract
http://dx.doi.org/10.1001/jama.298.14.1685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17925521&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6668417&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(15)30029-4
http://dx.doi.org/10.1016/j.invent.2016.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27398319&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Willemsen et &

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

Mohr DC, Tomasino KN, Lattie EG, Palac HL, Kwasny MJ, Weingardt K, et a. IntelliCare: an eclectic, skills-based app
suite for the treatment of depression and anxiety. JMed Internet Res. 2017;19(1):e10. [FREE Full text] [doi:
10.2196/jmir.6645] [Medline: 28057609]

Willemsen RF, Meijer E, van den Berg LN, van der Burg L, Chavannes NH, Aardoom JJ. A health app platform providing
abudget to purchase preselected apps as an innovative way to support public health: qualitative study with end users and
other stakeholders. IMIR Form Res. 2023;7:e49473. [EREE Full text] [doi: 10.2196/49473] [Medline: 37773608]

Szinay D, Perski O, Jones A, Chadborn T, Brown J, Naughton F. Influences on the uptake of health and well-being apps
and curated app portals: think-aloud and interview study. JIMIR Mhealth Uhealth. 2021;9(4):e27173. [FREE Full text] [doi:
10.2196/27173] [Medline: 33904827]

Christensen RE, Ranpariya V, Kammrath LK, Masicampo EJ, Roberson KB, Feldman SR. The presence of accountability
in digital interventions targeting non-adherence: areview. Patient Educ Couns. 2022;105(8):2637-2644. [doi:
10.1016/j.pec.2022.01.010] [Medline: 35101306]

KareklaM, Kasinopoulos O, Neto DD, Ebert DD, Van Dagle T, Nordgreen T, et al. Best practices and recommendations
for digital interventionsto improve engagement and adherence in chronic iliness sufferers. Eur Psychol. 2019;24(1):49-67.
[doi: 10.1027/1016-9040/a000349]

Abgari U, van 't Noordende AT, Richardus JH, Isfandiari MA, Korfage |J. Strategies to promote the use of online health
applicationsfor early detection and raising awareness of chronic diseases anong members of the general public: asystematic
literature review. Int JMed Inform. 2022;162:104737. [FREE Full text] [doi: 10.1016/j.ijmedinf.2022.104737] [Medline:
35358894]

Oakley-Girvan |, Docherty JP. A new approach to enhancing engagement in eHealth apps. Interact J Med Res.
2022;11(2):e38886. [FREE Full text] [doi: 10.2196/38886] [Medline: 36279587]

Macea DD, Gajos K, Calil YAD, Fregni F. The efficacy of web-based cognitive behavioral interventions for chronic pain:
asystematic review and meta-analysis. J Pain. 2010;11(10):917-929. [FREE Full text] [doi: 10.1016/j.jpain.2010.06.005]
[Medline: 20650691]

Torous J, Lipschitz J, Ng M, Firth J. Dropout ratesin clinical trials of smartphone appsfor depressive symptoms: asystematic
review and meta-analysis. J Affect Disord. 2020;263:413-419. [doi: 10.1016/].jad.2019.11.167] [Medline: 31969272]

Lie SS, Karlsen B, Oord ER, Graue M, Oftedal B. Dropout from an eHealth intervention for adults with type 2 diabetes: a
qualitative study. JMed Internet Res. 2017;19(5):e187. [FREE Full text] [doi: 10.2196/jmir.7479] [Medline: 28559223]
Meyerowitz-Katz G, Ravi S, Arnolda L, Feng X, Maberly G, Astell-Burt T. Rates of attrition and dropout in app-based
interventions for chronic disease: systematic review and meta-analysis. JMed Internet Res. 2020;22(9):€20283. [FREE
Full text] [doi: 10.2196/20283] [Medline: 32990635]

Amagai S, PilaS, Kaat AJ, Nowinski CJ, Gershon RC. Challengesin participant engagement and retention using mobile
health apps: literature review. J Med Internet Res. 2022;24(4):€35120. [FREE Full text] [doi: 10.2196/35120] [Medline:
35471414]

Elbert SP, Dijkstra A, OenemaA. A mobile phone app intervention targeting fruit and vegetable consumption: the efficacy
of textual and auditory tailored health information tested in arandomized controlled trial. JMed Internet Res. 2016;18(6):€147.
[FREE Full text] [doi: 10.2196/jmir.5056] [Medline: 27287823]

LeeK, KwonH, LeeB, Lee G, Lee JH, Park YR, et al. Effect of self-monitoring on long-term patient engagement with
mobile health applications. PLoS One. 2018;13(7):€0201166. [FREE Full text] [doi: 10.1371/journal.pone.0201166]
[Medline: 30048546]

Braverman J. Testimonials versus informational persuasive messages: the moderating effect of delivery mode and personal
involvement. Commun Res. 2008;35(5):666-694. [doi: 10.1177/0093650208321785]

Pietersma S, DijkstraA. Do behavioural health intentions engender health behaviour change? A study on the moderating
role of self-affirmation on actual fruit intake versus vegetable intake. Br J Health Psychol. 2011;16(4):815-827. [doi:
10.1111/j.2044-8287.2011.02018.x] [Medline: 21988066]

Torous J, Nicholas J, Larsen ME, Firth J, Christensen H. Clinical review of user engagement with mental health smartphone
apps:. evidence, theory and improvements. Evid Based Ment Health. 2018;21(3):116-119. [FREE Full text] [doi:
10.1136/eb-2018-102891] [Medline: 29871870]

Abbreviations

CSQ-8: Client Satisfaction Questionnaire-8
eHL Q: eHealth Literacy Questionnaire
MCS: mental component summary

PCS: physical component summary
PSS-10: 10-item Perceived Stress Scale
PWA: progressive web application

SF-12: 12-item Short-Form Health Survey
SUS: System Usahility Scale

https:/formative.jmir.org/2024/1/€51408 JMIR Form Res 2024 | vol. 8| €51408 | p. 12

(page number not for citation purposes)


https://www.jmir.org/2017/1/e10/
http://dx.doi.org/10.2196/jmir.6645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28057609&dopt=Abstract
https://formative.jmir.org/2023//e49473/
http://dx.doi.org/10.2196/49473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37773608&dopt=Abstract
https://mhealth.jmir.org/2021/4/e27173/
http://dx.doi.org/10.2196/27173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33904827&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2022.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35101306&dopt=Abstract
http://dx.doi.org/10.1027/1016-9040/a000349
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(22)00051-X
http://dx.doi.org/10.1016/j.ijmedinf.2022.104737
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35358894&dopt=Abstract
https://www.i-jmr.org/2022/2/e38886/
http://dx.doi.org/10.2196/38886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36279587&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(10)00559-6
http://dx.doi.org/10.1016/j.jpain.2010.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20650691&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2019.11.167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31969272&dopt=Abstract
https://www.jmir.org/2017/5/e187/
http://dx.doi.org/10.2196/jmir.7479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28559223&dopt=Abstract
https://www.jmir.org/2020/9/e20283/
https://www.jmir.org/2020/9/e20283/
http://dx.doi.org/10.2196/20283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32990635&dopt=Abstract
https://www.jmir.org/2022/4/e35120/
http://dx.doi.org/10.2196/35120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35471414&dopt=Abstract
https://www.jmir.org/2016/6/e147/
http://dx.doi.org/10.2196/jmir.5056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27287823&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0201166
http://dx.doi.org/10.1371/journal.pone.0201166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30048546&dopt=Abstract
http://dx.doi.org/10.1177/0093650208321785
http://dx.doi.org/10.1111/j.2044-8287.2011.02018.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21988066&dopt=Abstract
https://europepmc.org/abstract/MED/29871870
http://dx.doi.org/10.1136/eb-2018-102891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29871870&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Willemsen et &

WHO: World Health Organization

Edited by A Mavragani; submitted 09.08.23; peer-reviewed by Y Chen; comments to author 28.12.23; revised version received
15.01.24; accepted 23.01.24; published 29.05.24

Please cite as.

Wllemsen RF, Chavannes NH, Aardoom JJ

Feasibility and Acceptability of a Health App Platform Providing Individuals With a Budget to Purchase Preselected Apps to Work
on Their Health and Well-Being: Quantitative Evaluation Sudy

JMIR Form Res 2024;8:e51408

URL: https://formative.jmir.org/2024/1/€51408

doi: 10.2196/51408

PMID: 38809585

©Romy Fleur Willemsen, Niels Henrik Chavannes, Jiska Joélle Aardoom. Qriginally published in IMIR Formative Research
(https://formative,jmir.org), 29.05.2024. 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 IMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

https://formative.jmir.org/2024/1/e51408 JMIR Form Res 2024 | vol. 8| €51408 | p. 13
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2024/1/e51408
http://dx.doi.org/10.2196/51408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38809585&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

