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Abstract

Background: Smartphonesand their associated technol ogy have evolved to an extent where these devices can be used to provide
digital health interventions. However, few studies have been conducted on the willingness to use (WTU) and willingness to pay
(WTP) for digital health interventions.

Objective: The purpose of this study was to investigate how previous service experience, the content of the services, and
individuals' health status affect WTU and WTP,

Methods: We conducted a nationwide web-based survey in 3 groups. nonusers (n=506), public service users (n=368), and
private service users (n=266). Participants read scenarios about an imagined health status (such as having a chronic illness) and
the use of digital health intervention models (self-management, expert management, and medical management). They were then
asked to respond to questionson WTU and WTP.

Results: Public service users had a greater intention to use digital health intervention services than nonusers and private service
users: scenario A (health-risk situation and self-management), nonusers=odd ratio [OR] .239 (SE .076; P<.001) and private
service users=OR .138 (SE .044; P<.001); scenario B (health-risk situation and expert management), nonusers=OR .175 (SE
.040; P<.001) and private service users=OR .219 (SE .053; P<.001); scenario C (chronic disease situation and expert management),
nonusers=OR .413 (SE .094; P<.001) and private service users=OR .401 (SE .098; P<.001); and scenario D (chronic disease
situation and medical management), nonusers=OR .480 (SE .120; P=.003) and private service users=OR .345 (SE .089; P<.001).
Intermsof WTP, in scenarios A and B, those who used the public and private services had a higher WTP than those who did not
(scenario A: =—397, SE .091; P<.001; scenario B: 3=—486, SE .098; P<.001). In scenario C, private service users had greater
WTP than public service users (3=.264, SE .114; P=.02), whereas public service users had greater WTP than nonusers (=—336,
SE .096; P<.001). In scenario D, private service users were more WTP for the service than nonusers (f=—286, SE .092; P=.002).

Conclusions:  We confirmed that the WTU and WTP for digital health interventions differed based on individuals' prior
experience with health care services, health status, and demographics. Recently, many discussions have been made to expand
digital health care beyond the early adapters and fully into peopl€’'s daily lives. Thus, more understanding of people’s avareness
and acceptance of digital health care is needed.
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Introduction

Since their introduction, smartphones and their associated
technology have evolved to an extent where these devices can
be used to provide personal health care servicesthrough various
mobile apps [1-4]. The number of such apps continues to
increase [5,6].

Through such digital health interventions, people can manage
their health anytime and anywhere [7,8]. Additionally, digital
health interventions have the advantage of enabling health
management through featuresthat use objective, numerical, and
health-related data, such asthe step counter and heart rate tracker
[9]. Digital health interventions aid in continuous health
management, strengthening the potential to prevent chronic
diseases by promoting constant individual health monitoring
and to reduce medical expenses [10,11]. Interest in these
interventions has further increased because of the COVID-19
pandemic and the consequent restrictions on outdoor activities
and movements [12-15]. Given the growing preference for
services that do not require physical contact, digital health
interventions will only become more prevalent [16]. Digital
health interventions are being developed for various medical
conditionsto complement traditional medical care and improve
patient experience [17,18]. The US Food and Drug
Administration approved several digital health apps, such as
thosefor the management of diabetes (BlueStar) or the treatment
of substance use disorder (reSET) [19]. In Germany, digital
health apps approved by BfArM (Bundesamt fir Arzneimittel
und Medizinprodukte; the German Federal Institute for Drugs
and Medical Devices) could be included in the DiGA (digitale
Gesundheitsanwendung; digital health applications) directory
for reimbursement [20].

Even with the convenience, usefulness, and potential for future
development of digital health interventions, only some people
manage their health using digital health care tools [21,22].
Additionally, the retention rate of digital health intervention
servicesislow [23-25]. It is necessary to provide opportunities
for more people to experience the service and make them use
the service continuously. Thus, it isvital to identify factors that
affect people's willingness to use (WTU) and willingness to
pay (WTP) for these services.

Only afew studies have been conducted onthe WTU and WTP
for digital health interventions [26-30]. Previous studies have
identified demographic and health-rel ated factors that affect the
WTPfor digital health interventions[26]. Research showed that
the absolute WTP of thosein the UK -representative cohort was
£196 (US $258) and the marginal WTP was £160 (US $211),
whereas those who availed the national digital health program
had an absolute WTP of £162 (US $214) and amarginad WTP
of £151 (US $199). Another study conducted an experimental
vignetteto identify factors affecting people's use of and payment
for mobile health care appsin the context of 4 different business
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models [27]. It showed that doctors' recommendations helped
increase both the WTU and WTP in Germany and the
Netherlands.

This study intended to investigate how individuals' previous
service experience, the content of the services, and health status
influence the WTU and WTP of digital health interventions.
Referring to previousresearch [26], we surveyed not only those
who availed public digital health intervention services but also
those who had experience with private servicesin South Korea.
We subdivided digital heath interventions into
self-management, expert (nonmedical) management, and
medical personnel management to identify differencesby service
type.

Methods

Digital Health Interventions: Public and Private
Service

Mobile Healthcare at public health centersis afree health care
service program provided by the South Korean government.
The service team at public health centers helps individuals
manage their daily lives by setting health goals and counseling
them via smartphones with activity trackers. As part of the
program, they visit the public health centers for counseling and
examinations and revisit after 3 and 6 months for check-ups.

Company N’sdigital health intervention is amobile-based app
service whose users aim to lose weight and prevent diabetes
through lifestyle changes. Based on behavioral science and
psychology, health care coaches communicate with usersto set
health care goals and provide nutrition and exercise feedback,
which help them achieve those goals. This service is used in
the Centers for Disease Control and Prevention’s Diabetes
Prevention Program in the United States.

Participants

For this study, a nationwide web-based and mobile survey of
people aged 19 to 59 years was conducted. We recruited
participants from 3 groups. nonusers (n=506), public service
users (n=368), and private service users (n=266). Public service
users were participants who took part in the Mobile Healthcare
program at public health centers. Private service users were
people who experienced Company N’'s digita health
intervention. In the case of public and private service users,
recruitment notices were posted on the notice board of the
mobile apps. People who expressed their intention to participate
in the survey received a survey link. Nonusers were recruited
via emails to a large-scale web-based panel of a research
company. Based on the Mobile Healthcare project promoted
by the Korean Ministry of Health and Welfare, samples of public
service users were recruited using a proportional allocation of
gender, age, and residence in 2020. Nonservice users were
sampled using proportional rates based on gender, age, and
residence as of 2020 in South Koreafor national representation.
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All participants responded through a web page developed by
the research company, and the data were stored in the research
company’s database. The participants received W1500 (South

Table 1. Demographic distribution of the participants.
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Korean won; US $1=W1100) as areward for the survey. Table
1 shows the demographic distribution of the study participants.

Nonuser (n=506)

Public service user (n=368) Private service user (n=266)

Demographics
Agerange (years), n (%)

19-29 121 (23.9)
30-39 113 (22.3)
40-49 136 (26.9)
=50 136 (26.9)
Gender, n (%)
Men 258 (51)
Women 248 (49)
Residence, n (%)
Seoul Capital Area 268 (53)
Others 238 (47)
Health status
Medication, n (%)
Yes 160 (31.6)
No 346 (68.4)
Hypertension or diabetes, n (%)
Yes 119 (23.5)
No 387 (76.5)

23(6.3) 64 (24.1)
92 (25) 78 (29.3)
160 (43.5) 72(27.0)
93 (25.3) 52 (19.5)
112 (30.4) 122 (45.9)
256 (69.6) 144 (54.1)
76 (20.7) 80 (30.1)
292 (79.3) 186 (69.9)
45 (12.2) 57 (21.4)
323(87.9) 209 (78.6)
56 (15.2) 41 (15.4)
312 (84.8) 225 (84.6)

Design and Procedure

People’sWTU and WTP may change according to the contents
of digital health interventions, and several factors caninfluence
them. Therefore, in this study, we created 3 digital health
intervention models referring to the Evidence Standards
Framework developed by The National Institute for Health and
Care Excellencein the United Kingdom [31]. According to the
functional aspect and potential risks, this framework classifies
the level of digital health technology (DHT) into tier 1, tier 2,
tier 3a, and tier 3b. Tier 1 includes DHT that provides systemic
benefits but no direct benefits to the patient. Tier 2 includes
DHT that cannot evaluate a patient’s health outcomes but can
help them live a healthy life by providing information and
offering simple monitoring services based on the patient’s
health-related data. Tier 3aisaservicefor preventive behavioral
modifications and management (which allows users to record
and selectively exchange data with specialists) designed to
modify health behaviors and eating habits using DHT. Tier 3b
refersto DHT with measurableimprovements, such astreatment
and diagnosis devices. These include devices that provide
trestment for diagnosed diseases, provide automated information
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records and datato experts, and perform cal culations that affect
clinical decisions. Tier 1 was excluded from this study because
it does not directly serve patients.

All the study participants read the scenarios (Textbox 1) and
responded to the questions (Table 2). They first read situation
scenarios about their health status to imagine themsel ves as part
of a high-risk group. Subseguently, they read the content of
digita health interventions for self-management and then
indicated their WTU and WTP. Thereafter, they read the
scenario for digital health interventions administered by ahealth
care professional (nonmedical person) and responded with their
WTU and WTP in the same way.

Next, the participants read the chronic disease patient scenario
to imagine themsel ves as patients with a chronic disease. They
read the content of digital health interventions offered by a
health care professional (nonmedical person; same as the
previous service scenario) and responded with their WTU and
WTP Lastly, they responded with their WTU and WTP for the
mobile app that verified the treatment effect and was managed
by a doctor.
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Textbox 1. Text of the scenarios.
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Health-risk situation

Self-management

pressure level, pulse rate, blood sugar level, and so on.

Expert management

Chronic disease situation

the suggested service.

Expert management

M edical management

« Imagine that aroutine medical check-up reveals that you are at a high risk of becoming diabetic. The doctor advises you to come back for a
check-up after three months of regular exercising and eating a healthy diet instead of prescribing medication.

« A servicethat alows people to enter and monitor health-related data weekly or monthly, such as their food intake, steps walked, weight, blood

« A servicewherein ahealthcare expert (non-medical person) setsup an exercise and diet plan based on the health-related information (diet, weight,
etc.) provided, and sends messages via the application on aregular basis for counselling, or to share educational information and advice.

« Imaginethat you started taking diabetes medicine because your fasting blood sugar level did not drop, and the doctor recommended al so utilizing

« A sarvice wherein a healthcare expert (non-medical person) sets up an exercise and diet plan based on the health-related information (diet,
weight...) provided, and sends messages via the application on aregular basis for counselling, or to share educational information and advice.

« A mobile application-based service that proves the effectiveness of diabetes treatment and a doctor checks the medical data entered by the patient
undergoing treatment as well as provides a customized exercise and diet plan.

Table 2. Scenario design.

Self -management (tier 2)

Expert management (tier 38)  Medical management (tier 3b)

Health-risk situation Scenario A

Chronic disease situation N/A

Scenario B N/AR

Scenario C Scenario D

8N/A: not applicable.

Covariates

Sociodemographic and Health Status

Before reading the scenarios, the participants provided
information about their age, gender, and residence. After the
survey ended, they provided information about their income
and occupation. They aso indicated their subjective health
status, diagnosed disease (high blood pressure, diabetes, etc),
and whether they had taken medication for 3 months or longer
within the last year for their disease.

Dependent Variables, WTU, and WTP Questions

The participants read 4 scenarios (A to D) and indicated their
WTU the health care service app in each scenario on a4-point
scale (1=not at all, 2=not very much, 3=somewhat willing, and
4=highly willing). Participantswho responded with “ somewhat”
and “alot” were asked how much they were WTP per month
for the service.

Statistical Analysis

In this study, logistic regression was used to identify factors
affecting the WTU digital health interventions with completed
questionnaires. Multiple linear regression anaysis was
conducted to confirm the WTP. Regarding the WTR, the analysis
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was performed by log transformation. We also conducted an
ANOVA to find out the difference between participants WTU
and WTP according to their service experience. STATA (version
16; StataCorp) software was used for the analysis.

Ethics Approval

This study was approved by the institutional review board of
the Korea Health Promotion Institute
(120160811107AN01-2020-HR-049-02). All participants agreed
to participate in the study after reading the explanation page,
including the purpose of this study, the number of participants,
and the data storage period.

Results

WTP

In scenario A, the average WTP was W 21,909 (SD W22,418)
for private service users, W17,020 (SD W15,877) for public
service users, and W11,913 (SD W11,090) for nonusers. In
scenario B, the average WTP was W17,636 (SD W15,356) for
private service users, W15,392 (SD W15,278) for public service
users, and W10,279 (SD W10,428) for nonusers. In scenario
C, the average WTP was W 21,322 (SD W21,836) for private
service users, W14,516 (SD W14,977) for public service users,
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and W11,906 (SD W12,268) for nonusers. In scenario D, the
average WTP was W 23,520 (SD W25,277) for private service
users, W15,500 (SD W16,035) for public service users, and

Table 3. Willingnessto pay (W; US $1=W1100).
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W13,084 (SD W13,288) for nonusers. Table 3 shows the
summary statistics of the WTP.

Nonuser (n=506), W (US $)

Public service user (n=368), W (US $)

Private service user (n=266), W (US $)

Scenario A
Mean 11,913 (10.8) 17,020 (15.5) 21,909 (19.9)
SD 11,090 (10.1) 15,877 (14.4) 22,418 (20.4)
Median 10,000 (9.1) 10,000 (9.1) 14,000 (12.7)
Range 0-65,000 (0-59.1) 0-100,000 (0-90.9) 0-109,000 (0-99.1)
Scenario B
Mean 10,279 (9.3) 15,392 (14.0) 17,636 (16.0)
SD 10,428 (9.5) 15,278 (13.9) 15,356 (14.0)
Median 7000 (6.4) 10,000 (9.1) 10,000 (9.1)
Range 0-55,000 (0-50) 0-90,000 (0-81.8) 0-80,000 (72.7)
Scenario C
Mean 11,906 (10.8) 14,516 (13.2) 21,322 (19.4)
SD 12,268 (11.2) 14,977 (13.6) 21,836 (19.9)
Median 8000 (7.3) 10,000 (9.1) 11,000 (10.0)
Range 0-70,000 (0-63.6) 0-90,000 (0-81.8) 0-100,000 (0-90.9)
Scenario D
Mean 13,084 (11.9) 15,500 (14.1) 23,520 (21.4)
SD 13,288 (12.1) 16,035 (14.6) 25,277 (23.0)
Median 10,000 (9.1) 10,000 (9.1) 15,000 (13.6)
Range 0-80,000 (0-72.7) 0-100,000 (0-90.9) 0-150,000 (0-136.4)

WTU and WTP in Scenario A (Health-Risk Situation
and Self-management)

We explored the WTU and WTP of those in the health-risk
situation on the self-management service (see Multimedia
Appendix 1). Linear regression analyses were conducted to
identify the factors influencing the WTU digital health
interventions. In scenario A, age, gender, income, type of service
experience, medication use, and residence affected the WTU.
Specifically, younger people (odds ratio [OR] .961, SE .010;
P<.001), women (OR .470, SE .099; P<.001), people with high
income (OR 1.364, SE .099; P<.001), and people who lived in
the metropolitan area (OR .629, SE .144; P=.04) were more
WTU the self-management service. In the case of service
experience, public service users had a greater intention to use
the self-management service than nonusers and private service
users (nonusers; OR .239, SE .076; P<.001; private service
users. OR .138, SE .044; P<.001). People who were on
medication for 1 year were more likely to use the
self-management service (OR 3.171, SE 1.082; P=.001). The
explanatory power of the model with all predictors was 13.1%.
We also conducted logistic regression analyses to examine the
WTP in scenario A. Those who used the public and private
services had a higher WTP than those who did not (=—397,
SE .091; P<.001). The explanatory power of WTP was 5.2%.
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WTU and WTP in Scenario B (Health-Risk Situation
and Expert Management)

We investigated the WTU and WTP of those in the health-risk
situation on the expert management service (see Multimedia
Appendix 2). The type of service experience and medication
use affected the WTU in scenario B. Specifically, public service
users showed greater intention to use the service than private
service usersand nonusers (nonusers. OR .175, SE .040; P<.001;
private service users. OR .219, SE .053; P<.001). People who
were on medication for 1 year were more WTU the expert
management service (OR 1.773, SE .365; P=.005). The
explanatory power of the model with al predictors was 7.2%.
We also performed logistic regression analyses to examine the
WTP Private and public service users had higher WTP than
nonusers (f=—486, SE .098; P<.001). Interms of demographics,
women had a greater WTP for the service than men (3=.233,
SE .082; P=.005). The explanatory power of WTP was 5.9%.

WTU and WTP in Scenario C (Chronic Patient
Situation and Expert M anagement)

We conducted linear regression analyses to explore the WTU
in scenario C (see Multimedia Appendix 3). Several factors
influenced the WTU: age, gender, type of service experience,
and having high blood pressure or diabetes. To be specific,
younger people (3=.982, SE .008; P=.03) and women (3=.705,
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SE .119; P=.04) were more WTU the service. In the case of
service experience, public service users showed greater WTU
the expert management service than nonusersand private service
users (nonusers: OR .413, SE .094; P<.001; private service
users: OR .401, SE .098; P<.001). Regarding health status, those
with high blood pressure or diabetes showed more WTU the
service (OR 1.751, SE .487; P=.04). The explanatory power of
the model with all predictors was 3.4%. The result of logistic
analyses of the WTP showed that private service users had
greater intention to pay than public service users (3=.264, SE
.114; P=.02), whereas public service users had greater WTP
than nonusers (=—336, SE .096; P<.001). Women were more
WTU for the service than men (=.250, SE .080; P=.002),
similar to scenario B. The explanatory power of the WTP was
5.4%.

WTU and WTP in Scenario D (Chronic Patient
Situation and M edical Management)

We performed linear regression analysesto investigate the WTU
of those in the chronic disease situation on the medica
management service (see Multimedia Appendix 4). Age, gender,
type of service experience, and having high blood pressure or
diabetes influenced the WTU in scenario D. Specifically,
younger people (OR .967, SE .009; P<.001) and women (OR
.569, SE .106; P=.002) were more WTU the service. Similar to
the other scenarios, public service users showed greater WTU
the medical management service (nonusers: OR .480, SE .120;
P=.003; private service users. OR .345, SE .089; P<.001). Those
with high blood pressure or diabetes had higher intention to use
the service (OR 1.894, SE .596; P=.04). The explanatory power
of the model with al predictorswas 5.2%. The result of logistic
analyses of the WTP revealed that private and public service
users were more WTP for the service than nonusers (f=—.286,
SE .092; P=.002). Those who experienced private services had
amarginaly higher WTP than those who used public services
(B=.193, SE .111; P=.08). Younger people (3=—010, SE .004;
P=.007) and women (B=.177, SE .779; P=.02) had a higher
likelihood of paying for the medical management service. The
explanatory power of the model for WTP was 4.4%.

Discussion

Principal Findings

We conducted aweb-based survey to investigate the WTU and
WTP according to the type of digital health intervention,
wherein the respondents were divided into 3 groups (nonusers,
public service users, and private service users). We also aimed
to identify the factorsthat affect the WTU and WTP for digital
health interventions.

Participants WTU and WTP for digital health interventions
differed significantly based on their prior experience with health
care services. Public service users tended to use digital health
intervention more than nonusers and private service users,
whereas private service userswere more WTPfor digital health
interventions than the others. This trend was true for all 4
scenarios. Private service users had an average WTP that is 1.5
to 2 times higher than nonusers. However, in this study, it is
not clear whether those with high WTP used private services
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Leeetd

or whether their WTP increased because of positive experiences
with the services. Public service users were 1.2 to 1.5 times
more WTP than nonusers. In the health-risk situation, therewas
no difference in the WTP between public and private service
users, but the WTP of private service users was much higher
than that of public service usersin the chronic disease situation.

At first, we expected that private service users would have a
higher intention to use digital health interventions. Contrary to
our expectations, public services users showed higher WTU
such interventions. This might imply higher motivation and
interest in terms of health care among public service users. They
must have visited the public health center at least thrice to avail
the service for additional examination and counseling and
receive activity trackers. As the public service is linked to the
national health examination, perhaps they realized how severe
their health condition was and felt the need for health care.
Hence, they showed high intention to use digital health
interventions in our study.

Anindividual’s health status is one of the most critical aspects
of the WTPfor digital health interventions. Even when the same
service was to be provided by a nonmedical person (scenarios
B and C), participants were WTP more after reading scenario
C (chronic disease situation) than in scenario B (health-risk
situation). Additionaly, in the health-risk situation scenarios
(A and B), having high blood pressure and diabetes did not
affect their WTU digital health interventions. Rather,
participants with such ailments were more WTU digital health
interventions than the others in the chronic disease situation
scenarios (C and D).

The content of the services provided is a factor that affects
people’'s WTP and WTU. This scenario was developed based
on The National Institute for Health and Care Excellence's
Evidence Standards Framework. Scenario A isaself-care service
that allows people to manage their health. Servicesin scenarios
B and C help people manage exercise and diet with health care
experts. In contrast, scenario D is a service in which medical
professionals manage diseases with services verified to be
effective. Participants wanted to use and pay morefor the service
in scenario D than in scenarios B and C. This result shows that
themore professional and advanced the service, the morewilling
people are to use and pay for the service.

In scenario D, the importance of validating effectiveness in
digital health care services was confirmed. Compared to other
scenarios, people were WTU and WTP more for the service
that validated their effectiveness. The previous study showed
that the effectiveness of digital health care services is an
essential factor for British health professionals[32]. Our result
alsoindicated that service users also recognized the importance
of effectiveness by clinical evidence.

Another factor highlighted in this study is the percentage of
peoplewho are WTPfor services. Similar previous studies, the
proportion of people WTP for services was at the level of 50%
to 60%, and the rest were unwilling to pay [26]. This result
indicatesthat it is necessary to work on the maturation of DHT.

Like previous research [26,27,29], this study showed that age,
gender, and income affected the WTP for digital health
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interventions. Younger individuals and men were more WTP
for digital health intervention services. However, the results
regarding the WTU somewhat differed from previous studies.
Women were more WTU digital health interventions than men
in scenarios A, C, and D.

Limitation

Firgt, the participants responded to hypothetical scenarios, which
means that they answered based on what they imagined about
agiven situation. Their response to asimilar real-life situation
may distinctly differ. Their reactions to similar situations in
practice may be different because of the service's various
features that determine the price, such as governmental
regulatory approva with significant evidence or the existence
of aphysician guide. Additionally, this study cited diabetes as
an example of a chronic disease. Patients with other serious
diseases may want to pay more for services. Despite this
limitation, this study might help provide a lot of insight into
developing user-centered services. Second, different countries
have different health insurance systems, so the WTU and WTP
in other nations may differ from the result of this study. The
WTP presented in this study is the general price average for
hypothetical scenarios, and attention is needed to interpret it
directly. Third, the WTP in scenario A was higher than those

Leeetd

in other scenarios. This may be attributed to the question order
bias. To reduce this bias, the order of scenarios A to D could
have been presented at random. However, we did not do so
because we had to consider the presence or absence of disease
and services. Fourth, the explanatory power of the regression
analysis was not high. However, even in a previous study [27],
the explanatory power of the WTP was 3% to 8%, closeto the
WTP explanatory power of 4.4% to 5.9% for scenarios A to D
in this study.

Conclusion

Digital health care technology has continued to develop and is
expected to grow further. More people are WTU their
smartphonesto managetheir health, creating various health care
innovations. Recently, there have been many discussions about
expanding digital health care for general people, not only early
adopters. However, studies have yet to be conducted on the
WTU and WTPfor digital health care. It isnecessary to develop
a deeper understanding of people's awareness and acceptance
of digital health care. Digital health care companies should
develop their product based on thisunderstanding. Sincedigital
health care needs to work within the health care system, it is
essential to evaluate the effectiveness of the services with
clinical evidence.

Acknowledgments

This research was supported by the National Health Promotion Fund, funded by the Ministry of Health and Welfare, Republic
of Korea, and by the Technology | nnovation Program (20018246, Promotion of Digital TherapeuticsIndustry for Globa Expansion),
funded by the Ministry of Trade, Industry & Energy (MOTIE; Republic of Korea). We thank the Korea Health Promotion I nstitute

and Noom for helping to recruit participants.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Willingness to use (WTU) and willingness to pay (WTP) in scenario A (health-risk situation and self-management).

[DOCX File, 31 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Willingness to use (WTU) and willingness to pay (WTP) in scenario B (health-risk situation and expert management).

[DOCX File, 31 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Willingness to use (WTU) and willingness to pay (WTP) in scenario C (chronic disease situation and expert management).

[DOCX File , 32 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Willingness to use (WTU) and willingness to pay (WTP) in scenario D (chronic disease situation and medical management).

[DOCX File, 32 KB-Multimedia Appendix 4]

References

1.  Steinhubl SR, Muse ED, Topol EJ. The emerging field of mobile health. Sci Transl Med 2015 Apr 15;7(283):283rv3 [FREE
Full text] [doi: 10.1126/scitransimed.aaal3487] [Medline: 25877894]

https://mhealthjmir.org/2023/1/e40834

JMIR Mhealth Uhealth 2023 | vol. 11 | e40834 | p. 7
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app1.docx&filename=2167f14c3298eb93c08046fd76a2df0e.docx
https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app1.docx&filename=2167f14c3298eb93c08046fd76a2df0e.docx
https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app2.docx&filename=eb4f659925a0f5f11ac98e415f6f4ee3.docx
https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app2.docx&filename=eb4f659925a0f5f11ac98e415f6f4ee3.docx
https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app3.docx&filename=6d6e1052521f6cf0d08d8da929825b95.docx
https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app3.docx&filename=6d6e1052521f6cf0d08d8da929825b95.docx
https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app4.docx&filename=58262b8184dcdc907f91273fd6a02627.docx
https://jmir.org/api/download?alt_name=mhealth_v11i1e40834_app4.docx&filename=58262b8184dcdc907f91273fd6a02627.docx
https://europepmc.org/abstract/MED/25877894
https://europepmc.org/abstract/MED/25877894
http://dx.doi.org/10.1126/scitranslmed.aaa3487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25877894&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Lecetd

2.

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Triantafyllidis A, Kondylakis H, Votis K, Tzovaras D, Maglaveras N, Rahimi K. Features, outcomes, and challengesin
mobile health interventionsfor patients living with chronic diseases: areview of systematic reviews. Int JMed Inform 2019
Dec;132:103984. [doi: 10.1016/j.ijmedinf.2019.103984] [Medline: 31605884]

Walker DM, DianaML. Hospital adoption of health information technology to support public health infrastructure. JPublic
Health Manag Pract 2016;22(2):175-181. [doi: 10.1097/PHH.0000000000000198] [Medline: 26811967]

Weinstein RS, Lopez AM, Joseph BA, Erps KA, Holcomb M, Barker GP, et al. Telemedicine, tel ehealth, and mobile health
applicationsthat work: opportunitiesand barriers. Am JMed 2014 Mar;127(3):183-187. [doi: 10.1016/j.amjmed.2013.09.032]
[Medline: 24384059]

Byambasuren O, Beller E, Glasziou P. Current knowledge and adoption of mobile health apps among Australian genera
practitioners: survey study. IMIR mHealth uHealth 2019 Jun 03;7(6):€13199 [FREE Full text] [doi: 10.2196/13199]
[Medline: 31199343]

Aitken M. Digital Health Trends. Danbury, CT: IQVIA Institute; 2021.

Boulos MNK, Brewer AC, Karimkhani C, Buller DB, Dellavalle RP. Mobile medical and health apps: state of the art,
concerns, regulatory control and certification. Online J Public Health Inform 2014 Feb 5;5(3):229 [FREE Full text] [doi:
10.5210/0jphi.v5i3.4814] [Medline; 24683442]

Lundgren AS, Lindberg J, Carlsson E. "Within the hour" and "wherever you are": exploring the promises of digital heathcare
apps. Journal of Digital Social Research 2021 Oct 26;3(3):32-59. [doi: 10.33621/jdsr.v3i3.77]

Tomlinson M, Rotheram-Borus MJ, Swartz L, Tsai AC. Scaling up mHealth: where is the evidence? PLoS Med 2013 Feb
13;10(2):€1001382 [FREE Full text] [doi: 10.1371/journal.pmed.1001382] [Medline: 23424286]

Wu X, Guo X, Zhang Z. The efficacy of mabile phone apps for lifestyle modification in diabetes: systematic review and
meta-analysis. IMIR mHealth uHealth 2019 Jan 15;7(1):€12297 [FREE Full text] [doi: 10.2196/12297] [Medline: 30664494]
Lunde P, Nilsson BB, Bergland A, Kvaaner KJ, Bye A. The effectiveness of smartphone apps for lifestyle improvement
in noncommunicable diseases: systematic review and meta-analyses. J Med Internet Res 2018 May 04;20(5):€162 [FREE
Full text] [doi: 10.2196/[mir.9751] [Medline: 29728346]

Keesara S, Jonas A, Schulman K. COVID-19 and health care's digital revolution. N Engl JMed 2020 Jun 04;382(23):e82.
[doi: 10.1056/NEJM p2005835] [Medline: 32240581]

Pérez Sust P, Solans O, Fajardo JC, Medina PeraltaM, Rodenas P, Gabalda J, et al. Turning the crisis into an opportunity:
digital health strategies deployed during the COVID-19 outbreak. IMIR Public Health Surveill 2020 May 04;6(2):€19106
[FREE Full text] [doi: 10.2196/19106] [Medline: 32339998]

Fagherazzi G, Goetzinger C, Rashid MA, Aguayo GA, Huiart L. Digital health strategies to fight COVID-19 worldwide:
challenges, recommendations, and a call for papers. JMed Internet Res 2020 Jun 16;22(6):€19284 [FREE Full text] [doi:
10.2196/19284] [Medline: 32501804]

Mahmood S, Hasan K, Colder Carras M, Labrique A. Global preparedness against COVID-19: we must |everage the power
of digital health. IMIR Public Health Surveill 2020 Apr 16;6(2):€18980 [FREE Full text] [doi: 10.2196/18980] [Medline:
32297868]

Lonergan PE, Washington lii SL, Branagan L, Gleason N, Pruthi RS, Carroll PR, et al. Rapid utilization of telehedthin a
comprehensive cancer center as aresponse to COVID-19: cross-sectional analysis. JMed Internet Res 2020 Jul
06;22(7):€19322 [FREE Full text] [doi: 10.2196/19322] [Medline: 32568721]

Meské B, Drobni Z, Bényei E, Gergely B, Gyérffy Z. Digital health is a cultural transformation of traditional healthcare.
Mhealth 2017 Sep;3:38-38 [FREE Full text] [doi: 10.21037/mhealth.2017.08.07] [Medline: 29184890]

Gyérffy Z, Radé N, Mesko B. Digitally engaged physicians about the digital health transition. PLoS One 2020 Sep
28;15(9):€0238658 [FREE Full text] [doi: 10.1371/journal.pone.0238658] [Medline: 32986733]

Patel NA, Butte AJ. Characteristics and challenges of the clinical pipeline of digital therapeutics. NPJ Digit Med 2020 Dec
11;3(1):159 [FREE Full text] [doi: 10.1038/s41746-020-00370-8] [Medline: 33311567]

The fast-track process for digital health applications (DiGA) according to section 139e SGB V. Federal Institute for Drugs
and Medical Devices (BfArM). URL: https.//www.bfarm.de/SharedDocs/Downloads/EN/Medical DevicesDiGA_Guide.
pdf;jsessionid=2C5B67183372C3BODAAD7DC886953C1C.

1 cid354? blob=publicationFile& v=2%20] accessed%202023-02-02] [accessed 2023-02-02]

Dehzad F, Hilhorst C, de Bie C, Claassen E. Adopting health apps, what's hindering doctors and patients? Health 2014
Sep;06(16):2204-2217. [doi: 10.4236/health.2014.616256]

HaDinh TT, Bonner A, Clark R, Ramsbotham J, Hines S. The effectiveness of the teach-back method on adherence and
self-management in health education for people with chronic disease: a systematic review. JBI Database System Rev
Implement Rep 2016 Jan;14(1):210-247. [doi: 10.11124/jbisrir-2016-2296] [Medline: 26878928]

Dahlhausen F, Zinner M, Bieske L, Ehlers JP, Boehme P, Fehring L. There's an app for that, but nobody's using it: insights
onimproving patient access and adherenceto digital therapeuticsin Germany. Digit Health 2022 Jul 03;8:20552076221104672
[FREE Full text] [doi: 10.1177/20552076221104672] [Medline: 35811758]

Pfammatter AF, Mitsos A, Wang S, Hood SH, Spring B. Evaluating and improving recruitment and retention in an mHealth
clinical trial: an example of iterating methods during atrial. Mhealth 2017 Nov 1;3:49 [FREE Full text] [doi:
10.21037/mhealth.2017.09.02] [Medline: 29184901]

https://mhealth.jmir.org/2023/1/e40834 JMIR Mhealth Uhealth 2023 | vol. 11 | 40834 | p. 8

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.ijmedinf.2019.103984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31605884&dopt=Abstract
http://dx.doi.org/10.1097/PHH.0000000000000198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26811967&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2013.09.032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24384059&dopt=Abstract
https://mhealth.jmir.org/2019/6/e13199/
http://dx.doi.org/10.2196/13199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31199343&dopt=Abstract
https://europepmc.org/abstract/MED/24683442
http://dx.doi.org/10.5210/ojphi.v5i3.4814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24683442&dopt=Abstract
http://dx.doi.org/10.33621/jdsr.v3i3.77
https://dx.plos.org/10.1371/journal.pmed.1001382
http://dx.doi.org/10.1371/journal.pmed.1001382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23424286&dopt=Abstract
https://mhealth.jmir.org/2019/1/e12297/
http://dx.doi.org/10.2196/12297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664494&dopt=Abstract
https://www.jmir.org/2018/5/e162/
https://www.jmir.org/2018/5/e162/
http://dx.doi.org/10.2196/jmir.9751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29728346&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp2005835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32240581&dopt=Abstract
https://publichealth.jmir.org/2020/2/e19106/
http://dx.doi.org/10.2196/19106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32339998&dopt=Abstract
https://www.jmir.org/2020/6/e19284/
http://dx.doi.org/10.2196/19284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32501804&dopt=Abstract
https://publichealth.jmir.org/2020/2/e18980/
http://dx.doi.org/10.2196/18980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32297868&dopt=Abstract
https://www.jmir.org/2020/7/e19322/
http://dx.doi.org/10.2196/19322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32568721&dopt=Abstract
https://europepmc.org/abstract/MED/29184890
http://dx.doi.org/10.21037/mhealth.2017.08.07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29184890&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0238658
http://dx.doi.org/10.1371/journal.pone.0238658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32986733&dopt=Abstract
https://doi.org/10.1038/s41746-020-00370-8
http://dx.doi.org/10.1038/s41746-020-00370-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33311567&dopt=Abstract
https://www.bfarm.de/SharedDocs/Downloads/EN/MedicalDevices/DiGA_Guide.pdf;jsessionid=2C5B67183372C3B0DAAD7DC886953C1C.1_cid354?__blob=publicationFile&v=2%20[accessed%202023-02-02]
https://www.bfarm.de/SharedDocs/Downloads/EN/MedicalDevices/DiGA_Guide.pdf;jsessionid=2C5B67183372C3B0DAAD7DC886953C1C.1_cid354?__blob=publicationFile&v=2%20[accessed%202023-02-02]
https://www.bfarm.de/SharedDocs/Downloads/EN/MedicalDevices/DiGA_Guide.pdf;jsessionid=2C5B67183372C3B0DAAD7DC886953C1C.1_cid354?__blob=publicationFile&v=2%20[accessed%202023-02-02]
http://dx.doi.org/10.4236/health.2014.616256
http://dx.doi.org/10.11124/jbisrir-2016-2296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26878928&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/20552076221104672?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076221104672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35811758&dopt=Abstract
https://europepmc.org/abstract/MED/29184901
http://dx.doi.org/10.21037/mhealth.2017.09.02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29184901&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Lecetd

25. PengW, Yuan S, Holtz BE. Exploring the challenges and opportunities of health mobile apps for individuals with type 2
diabetesliving inrural communities. Telemed J E Health 2016 Sep;22(9):733-738. [doi: 10.1089/tmj.2015.0180] [Medline:
26982017]

26. Somers C, Grieve E, Lennon M, Bouamrane M, Mair FS, Mclntosh E. Valuing mobile health: an open-ended contingent
valuation survey of anational digital health program. IMIR mHealth uHealth 2019 Jan 17;7(1):e3 [FREE Full text] [doi:
10.2196/mhealth.9990] [Medline: 30664488]

27. Lupiahez-Villanueva F, Folkvord F, Vanden Abeele M. Influence of the business revenue, recommendation, and provider
models on maobile health app adoption: three-country experimental vignette study. JIMIR mHealth uHealth 2020 Jun
04;8(6):€17272 [FREE Full text] [doi: 10.2196/17272] [Medline: 32496204]

28. Roettl J, Bidmon S, Terlutter R. What predicts patients willingnessto undergo online treatment and pay for online treatment?
results from a web-based survey to investigate the changing patient-physician relationship. J Med Internet Res 2016 Feb
04;18(2):€32 [FREE Full text] [doi: 10.2196/jmir.5244] [Medline: 26846162]

29. Shariful Isam SM, Lechner A, Ferrari U, Seissler J, Holle R, Niessen LW. Mobile phone use and willingness to pay for
SMSfor diabetesin Bangladesh. J Public Health (Oxf) 2016 Mar;38(1):163-169. [doi: 10.1093/pubmed/fdv009] [Medline:
25687131]

30. CalanA, O'SheaE. Willingnessto pay for telecare programmes to support independent living: results from a contingent
valuation study. Soc Sci Med 2015 Jan;124:94-102. [doi: 10.1016/j.socscimed.2014.11.002] [Medline; 25461866]

31. Evidence standards framework for digital health technologies. National Institute for Health and Care Excellence (NICE).
2019 Mar. URL : https.//www.nice.org.uk/M edia/Defaul t/A bout/what-we-do/our-programmes/evidence-standards-framework/
digital-evidence-standards-framework.pdf [accessed 2022-07-07]

32. LeighS, Ashall-Paynel, AndrewsT. Barriersand facilitatorsto the adoption of mobile health among health care professionals
from the United Kingdom: discrete choice experiment. JIMIR mHealth uHealth 2020 Jul 06;8(7):€17704 [EREE Full text]
[doi: 10.2196/17704] [Medline: 32628118]

Abbreviations

BfArM: Bundesamt fiir Arzneimittel und Medizinprodukte (German Federa Institute for Drugs and Medical
Devices)

DiGA: digitale Gesundheitsanwendung (digital health applications)

DHT: digital health technology

OR: oddsratio

WTP: willingness to pay

WTU: willingnessto use

Edited by L Buis; submitted 25.07.22; peer-reviewed by N Maglaveras, J Shull; commentsto author 06.01.23; revised version received
01.02.23; accepted 06.03.23; published 29.03.23

Please cite as:

LeeJ, OhY, KimM, Cho B, $hinJ

Willingness to Use and Pay for Digital Health Care Services According to 4 Scenarios. Results froma National Survey
JMIR Mhealth Uhealth 2023;11:e40834

URL: https://mhealth.jmir.org/2023/1/e40834

doi: 10.2196/40834

PMID:

©Junbok Lee, Yumi Oh, Meelim Kim, Belong Cho, Jaeyong Shin. Originaly published in JMIR mHealth and uHealth
(https://mhealth.jmir.org), 29.03.2023. 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 IMIR mHealth and uHealth, is properly cited. The complete
bibliographic information, a link to the original publication on https://mhealth.jmir.org/, as well as this copyright and license
information must be included.

https://mhealth.jmir.org/2023/1/e40834 JMIR Mhealth Uhealth 2023 | vol. 11 | 40834 | p. 9
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1089/tmj.2015.0180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26982017&dopt=Abstract
https://mhealth.jmir.org/2019/1/e3/
http://dx.doi.org/10.2196/mhealth.9990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664488&dopt=Abstract
https://mhealth.jmir.org/2020/6/e17272/
http://dx.doi.org/10.2196/17272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32496204&dopt=Abstract
https://www.jmir.org/2016/2/e32/
http://dx.doi.org/10.2196/jmir.5244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26846162&dopt=Abstract
http://dx.doi.org/10.1093/pubmed/fdv009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25687131&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2014.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25461866&dopt=Abstract
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-evidence-standards-framework.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/evidence-standards-framework/digital-evidence-standards-framework.pdf
https://mhealth.jmir.org/2020/7/e17704/
http://dx.doi.org/10.2196/17704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32628118&dopt=Abstract
https://mhealth.jmir.org/2023/1/e40834
http://dx.doi.org/10.2196/40834
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

