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Abstract
Background: The last decade has seen a considerable increase in the number of mobile health (mHealth) apps in everyday life.
These mHealth apps have the potential to significantly improve the well-being of chronically ill patients. However, behavioral
engagement with mHealth apps remains low.
Objective: The aim of this study was to describe the behavioral engagement of chronically ill patients with mHealth apps by
investigating (1) how it is affected by social factors (ie, physician recommendation) and app-related factors (ie, app integration)
and (2) how it affects patient well-being. This study also considers the moderating effect of attachment to traditional health care
and the mobile app experience among patients.
Methods: We carried out a scenario-based survey study of chronically ill patients (N=521). A Bayesian structural equation
modeling with mediation and moderation analysis was conducted in MPlus.
Results: Both physician recommendations for mHealth app use and app integration have positive effects on the behavioral
engagement of chronically ill patients with mHealth apps. Higher behavioral engagement positively affects the hedonic well-being
(extent of pleasure) and the eudaemonic well-being (extent of self-efficacy) of chronically ill patients. Mobile app experience,
however, positively moderates the relationship between app integration and behavioral engagement, whereas patient attachment
to traditional care does not moderate the relationship between physician recommendation and behavioral engagement. Taken
together, the proportion of variance explained (R²) equals 21% for behavioral engagement and 52.8% and 62.2% for hedonic and
eudaemonic well-being, respectively, thereby providing support for the strong influence of app integration and physician
recommendation via the mediation of the patients’ behavioral engagement on both patients’ hedonic and eudaemonic well-being.
Conclusions: Physician recommendation and app integration enable behavioral engagement and promote well-being among
chronically ill patients. It is thus important to take social and app-related factors into consideration during and after the development
of mHealth apps.
(JMIR Mhealth Uhealth 2022;10(8):e33772) doi: 10.2196/33772
https://mhealth.jmir.org/2022/8/e33772
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Introduction

Conceptual Framework and Hypotheses

Background

Social Enablers of Patients’ Behavioral Engagement
With mHealth Apps

With the growth in smartphone use and increasing demands
from patients for immediate access to web-based services,
mobile health (mHealth) apps that allow patients to actively
manage their own health through mobile and wireless
technologies are on the rise [1-3]. Internationally, the popularity
of mHealth apps to support the achievement of health objectives
is increasing [4], especially for chronically ill patients [1]. For
this group of patients, research suggests that mHealth apps lead
to increased confidence in disease management [5,6], improved
therapy compliance, better health care outcomes [7], and even
reduced costs [6].

With regard to the social enablers of behavioral engagement
with technologies, it is well established that people can affect
each other [19]. Specifically, several researchers have shown
that behavioral engagement with technologies is—as suggested
by the technology acceptance model—a function of social
influence [14,20]. Social influence refers to any “change in an
individual’s thoughts, feelings, attitudes, or behaviors that results
from interaction with another individual or a group” [21]. A
key question revolves around which individuals or groups can
change an individual’s thoughts, feelings, attitudes, or behaviors
in the context of mHealth apps.

Despite the proven impact of mHealth apps on patient well-being
[8], patients do not always show high levels of behavioral
engagement with them [9-11]. Here, behavioral engagement
refers to the adoption and continued usage of mHealth apps by
chronically ill adults. User data from popular app stores even
show that most mHealth apps are only used a few times before
being abandoned [12]. Less than a third of chronically ill patients
aged 50 years and older currently use an mHealth app. More
than a third of patients have used mHealth apps in the past but
have then stopped using them [13]. In an attempt to better
understand why behavioral engagement with mHealth apps is
low, we explore the drivers of behavioral engagement with
mHealth apps.

Cajita et al [22] have shown that physicians have a significant
influence on mHealth app usage among older adults with heart
failure. Likewise, Apolinário-Hagen et al [23] demonstrated
that physicians significantly affect behavioral engagement with
mHealth apps among people with multiple sclerosis.
Specifically, patients with different health conditions may
interpret the efforts of health care professionals to use mHealth
as an incentive to use mHealth themselves [9,24]. Alternatively,
patients may show more behavioral engagement with mHealth
apps when they receive recommendations for the use of mHealth
apps from health care professionals [10], including physicians
[25]. As chronically ill patients often have longstanding
relationships with their physician and since they tend to follow
their physicians’ instructions, we suggest that physician
recommendation—that is, the extent to which physicians
recommend the use of mHealth apps—can play an important
role when engaging these patients with mHealth apps. We
hypothesize as follows:

In line with the technology acceptance model and the unified
theory of acceptance and use of technology, several researchers
have, in recent years, pointed out the importance of
social-related and technology-related factors when explaining
behavioral engagement with health care technologies [14,15].
In light of the behavioral engagement with mHealth apps, there
has been considerable research on effort and performance
expectancy [16]. However, less research has been dedicated to
the role of social and app-related drivers of behavioral
engagement with mHealth apps. Pham et al [17] also call for
more research on the relationship between mHealth engagement
and well-being for chronically ill patients.
Against this background, this research characterizes social
enablers (ie, physician recommendation) and app-related
enablers (ie, app integration) of behavioral engagement with
mHealth apps among chronically ill patients, thereby also
considering the impact of behavioral engagement with mHealth
apps for patient well-being (that is, hedonic well-being defined
as the extent of pleasure and eudaemonic well-being defined as
the extent of self-efficacy [18]).

H1a: Physician recommendation positively affects behavioral
engagement with mHealth apps among chronically ill patients.
As suggested by the diffusion of innovation theory [26], the
impact of physician recommendation on behavioral engagement
with mHealth apps among chronically ill patients also relates
to patients’ own perceptions of the relative advantages of these
health care technologies in relation to the idea it supersedes
(here, traditional care). If patients are attached to traditional
care, the relative advantages of mHealth apps may be less for
them. As relative advantage is one of the strongest predictors
of the emerging use of technological innovation [27], patients
who are more attached to traditional care are less likely to show
behavioral engagement with the use of mHealth apps
recommended by their physicians. We thus hypothesize as
follows:
H1b: The positive impact of physician recommendation on
behavioral engagement with mHealth apps among chronically
ill patients will decrease when they are more attached to
traditional care.

https://mhealth.jmir.org/2022/8/e33772

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 2
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Van Baelen et al

App-Related Enablers of Patients’ Behavioral
Engagement With mHealth Apps

experiences to patients and by helping the patients to reach their
goals [40,41]. We therefore hypothesize as follows:

To ensure that health care technologies such as mHealth apps
are relevant to patients and health care professionals, several
researchers have called for these users to be involved in the app
development process [28,29]. In this regard, patients and
physicians have emphasized that health care technologies need
to enable data exchange with other systems or applications
[30-32]. Indeed, health care technologies that lack
interoperability (the ability to exchange data with other systems
or applications) have been described as information silos
[33,34]; the same holds for mobile apps, including mHealth
apps, which are not compatible with other systems such as
electronic patient records [25,35].

H3a: Behavioral engagement with mHealth apps positively
affects the hedonic well-being of chronically ill patients.

Empirical evidence also suggests that mHealth apps with low
levels of interoperability may deteriorate health care outcomes
[34,35]. In contrast, allowing mobile apps to exchange data with
each other and other digital systems may help to avoid
duplication of medical care, increase patient safety, improve
the continuity of care, and reduce administrative burdens
[33,36]. Moreover, mHealth apps with high levels of
interoperability contribute to increased functionality and better
experiences for patients [37] while allowing patients to access,
store, or make certain information digitally available, thereby
making them, to a greater extent, into managers of their own
health [31,33,36]. As chronically ill patients often encounter
multiple health care providers, we contend that app integration,
that is, the extent to which mHealth apps are interoperable is
even more important [15,33]. We therefore hypothesize as
follows:
H2a: App integration positively affects behavioral engagement
with mHealth apps among chronically ill patients.
If chronically ill patients have more experience with mobile
apps, they are more likely to have tried apps with high levels
of interoperability and hence to have experienced how app
integration can benefit them. The diffusion of innovation theory
[26] confirms that innovations that users can experiment with
are (in line with the idea of trialability) more likely to be
embraced. Building upon the trialability idea, we contend that
the positive effect of app integration on behavioral engagement
with mHealth apps is strengthened when patients have more
experience with mobile apps. We thus hypothesize as follows:
H2b: The positive effect of app integration on behavioral
engagement with mHealth apps among chronically ill patients
increases when such patients have more mobile app experience.

Patient Behavioral Engagement With mHealth Apps for
Improved Well-being
The behavioral engagement of patients with health care
technologies has been associated with improved well-being
[8,38,39]. As widely acknowledged in the well-being literature
[18], well-being incorporates hedonic well-being, with its focus
on pleasure attainment, and eudaemonic well-being, with its
focus on self-realization, that is, the degree to which a person
is fully functioning. Research suggests that health care
technologies like mHealth apps can contribute to improved
hedonic and eudaemonic well-being by providing pleasant
https://mhealth.jmir.org/2022/8/e33772
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H3b: Behavioral engagement with mHealth apps positively
affects the eudaemonic well-being of chronically ill patients.

Methods
Research Design and Procedure
In this study, we rely upon a scenario-based survey study, which
is very common in business research [42] and in technology
acceptance studies [43]; an increasing use of scenario-based
surveys are also being used in health care [44]. Scenario-based
survey studies have the advantage of eliminating the difficulties
associated with observation or enactment of events in real life,
such as in this study, with undesirable outcomes, and with not
reaching a sufficiently large sample size, as can happen when
forcing patients to use a nonintegrated app [42]. Compared to
recall-based surveys, scenario-based surveys also have the
advantage of reducing biases from memory retrieval [45].
This scenario-based survey study involves a between-participant
2×2 design and introduces participants to a scenario. In all
scenarios, the patient receives a pamphlet with information on
a fictional mHealth app, but the scenarios differed in terms of
the recommendation by the physician to use the mHealth app
(ie, strong vs weak recommendation to use the mHealth app)
and app integration (integrated vs nonintegrated mHealth app).
This 2×2 design has 4 different possible scenarios, and each
participant was randomly assigned to 1 of these 4 scenarios.
After reading the scenario, the participant filled out a
questionnaire. The scenarios are detailed in Multimedia
Appendix 1.

Sampling
G*Power 3.1.9 (Heinrich Heine Universität) was used to
calculate the required sample size for detecting a medium effect
(Cohen d=0.5) in an independent sample t-test (2-tailed). With
80% power at an α level of .05, a total sample size of 204
participants (51 per group) was needed to test the hypotheses.
To achieve the required sample size, respondents with chronic
conditions were recruited by more than 60 organizations
representing the interests of chronically ill people in the Flemish
region of Belgium through sharing the survey in their
e-newsletter, website, or Facebook page. Eligible respondents
(1) had been diagnosed by their physician with a chronic disease
and (2) were aged between 18 and 65 years. These age
boundaries were set because the empirical literature identified
strong differences in the adoption of technology among young
people, adults, and older adults [46]. In total, 722 respondents
completed the questionnaire. After quality checks (including
age and condition checks and a control question), 521
respondents were retained.

Ethical Considerations
The Ghent University Hospital review board approved the study
protocol (2019/1975-670202042704), and participants were
asked for consent.
JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 3
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Measures
We conducted a web-based survey from March to May 2019.
Study data were collected and managed using REDCap
electronic data capture tools hosted at Ghent University Hospital
[47,48]. The survey involved 5 different constructs, including
skip patterns. All constructs were measured using previously
validated multi-item scales with proven validity and reliability
(See Multimedia Appendix 2 [49-53]). The original scales were
translated into Dutch using the forward and backward translation
technique. Although validated by previous research, the
measurement instrument was further tested to ensure reliability
within the study context. Cronbach α values of the validated
constructs ranged from .748 to .952 and showed that the
reliability requirements were met. Reponses were provided
using a 7-point Likert scale, with anchors ranging from 1
(“strongly disagree”) to 7 (“strongly agree”). Finally, the survey
included questions about age, gender, and the duration of the
chronic condition, as it is common to include these
demographics in research relating to chronic conditions [54].

Analytical Approach
We assessed the experimental interventions by comparing the
mean score on a single item measuring physician
recommendation (“my physician recommends me to use this
app”) and a single item measuring app integration (“this is an
integrated app”) between the different scenarios. The mean
differences for both interventions were significant. The mean
score on a 7-point Likert scale for physician recommendation
was 4.24 in the weak physician recommendation scenario versus
5.47 in the strong physician recommendation scenario (P=.02).
The mean score for app integration was 3.67 in the scenario
with a nonintegrated app versus 5.87 in the scenario with an
integrated app (P=.004).
To simultaneously test all hypotheses (including drivers,
consequences, and moderators), we used a mediation approach
[55] with Bayesian estimation [56]. As suggested by Iacobucci
[57] and Yuan and MacKinnon [56], the following 3 equations
were jointly estimated using structural equation modeling in
order to test our proposed conceptual model:
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in which the BehavioralEngagementi denotes the individual i’s
(i=1 to 521) behavioral engagement with mHealth apps and the
WellBeingdi denotes the 2 (d=1 to 2) well-being dimensions:
hedonic well-being (d=1) and eudaemonic well-being (d=2). β1
denotes the effect of the influence of the physician
(PhysicianRecommendationi) on behavioral engagement in order
to test H1a, whereas β2 denotes the effect of app integration
(AppIntegrationi) on behavioral engagement in order to test
H2a. β10drepresents the effect of behavioral engagement on both
hedonic well-being and eudaemonic well-being and respectively
enables testing of H3a and H3b. β3 denotes the moderating
effect of patient attachment to traditional care on the impact of
physician recommendation on patients’ behavioral engagement
(PhysicianRecommendationiTraditionalCarei) and allows
investigation of H1b. β5 denotes the moderating effect of patient
mobile app experience on the relationship that the app
integration has on the patient’s behavioral engagement
(AppIntegrationiMobileAppExperiencei)
and
enables
investigation of H2b. The Σ1i,Σ2i, and Σ3di are error terms with
intercorrelation ρ which, in line with the well-being literature
[58], accounts for the interdependency between hedonic and
eudaemonic well-being (see Figure 1). Controlsci is a vector of
control variables, including patient age, gender, and duration
of condition.
Because of structural equation modeling, the paths as specified
in equations 1 to 2 are modeled in combination with the
measurement model. The measurement model provided evidence
of construct validity and discriminant validity, and additional
tests revealed our data to be free from the common method and
collinearity biases (See Multimedia Appendix 2 and Multimedia
Appendix 3 [55,56,59-67] for more details). In addition, the
model convergence was inspected and revealed evidence of a
well-fitting model (see Model Convergence Assessment in
Multimedia Appendix 3 for more details). Finally, the structural
equation models, in line with the technology adoption literature
[49], are linked between the mobile app experience and
attachment to traditional care, as shown in Figure 1.
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Figure 1. Proposed conceptual model. H: hypothesis; mHealth: mobile health.

Results
The chronic conditions that were the most prevalent among the
respondents were orthopedic and rheumatic diseases (153/521,
29.4%), neurological diseases (133/521, 25.5%), and lung
diseases (109/521, 20.9%); 130 respondents (25%) indicated
comorbidity. All respondents had a smartphone, but mobile app
experience varied; 240 respondents (46.1%) had no mobile app
experience, 192 respondents (36.9%) had low-to-moderate
mobile app experience, and 89 respondents (17.1%) had high
mobile app experience. Table 1 gives an overview of the other
demographics of the research participants.
Table 2 presents the model’s findings. The findings of Model
1 reveal that the physician’s recommendation has a positive
significant influence on the patient’s behavioral engagement
with mHealth apps (β1=.325, P=.001). H1a is thus supported.
The findings also reveal that app integration has a positive effect
on behavioral engagement (β2=.225, P=.02), confirming H2a.
As anticipated, behavioral engagement has a positive effect on
both hedonic well-being (β10_1=.641, P=.001) and eudaemonic
well-being (β10_2=.724, P=.001), thereby supporting H3a and
H3b. To test the moderating effect of patients’ attachment to
traditional care and their mobile app experience, Model 2 in
Table 2 reports the parameter estimates of the moderating
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effects. Model 2 reveals that a patient’s attachment to traditional
care only has a direct effect on behavioral engagement
(β4=–.420, P=.001) since the interaction terms were found to
be insignificant, albeit negative as anticipated (β3=–.157, P=.14).
H1b is thus rejected. With regard to the moderating effect of
mobile app experience, our findings show a positive significant
moderating effect on the relationship between app integration
and behavioral engagement (β5=.232, P=.02), thereby
confirming H2b. Figure 2 depicts this significant relationship,
showing that there is a high positive impact of mobile app
experience on behavioral engagement with mobile app
integration. In addition, our model findings show that gender
and condition duration have no significant effects. Interestingly,
age is found to only have a negative effect on hedonic well-being
(β11_1=–.008, P=.002), whereas no such effect was observed
for eudaemonic well-being. In addition, people with more
mobile app experience were found to have less attachment to
traditional care (β8=–.094, P=.01). Finally, the proportion of
variance explained (R2) equals 21% for behavioral engagement
and 52.8% and 62.2% for hedonic and eudaemonic well-being,
respectively, thereby providing support for the strong effect of
app integration and physician recommendation via mediation
of the patients’ behavioral engagement on patients’ hedonic and
eudaemonic well-being.
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Table 1. Participant demographics.
Demographics

All respondents
(N=521)

Age (years), mean (min-max, SD) 44.24 (18-65, 13.11)

Scenario 1a
(n=128)

Scenario 2b
(n=123)

Scenario 3c
(n=141)

Scenario 4d
(n=129)

P value

45.41 (21-65,
12.47)

44.58 (19-65,
13.46)

43.26 (18-65,
13.21)

43.84 (18-65,
13.32)

.57

Gender, n (%)
Male

125 (24)

27 (21.1)

34 (27.6)

30 (21.3)

34 (26.4)

Female

396 (76)

101 (78.9)

89 (72.4)

111 (78.7)

95 (73.6)

12.20 (0-64, 11.09)

11.95 (0-64,
11.95)

14.3 (0-64,
11.65)

11.26 (0-47,
10.83)

11.47 (1-58,
9.90)

Condition duration (years), mean
(min-max, SD)
a

.44

.11

Scenario 1: strong physician recommendation + integrated app.

b

Scenario 2: weak physician recommendation + nonintegrated app.

c

Scenario 3: strong physician recommendation + nonintegrated app.

d

Scenario 4: weak physician recommendation + integrated app.

Table 2. Model findings.
Model 1
Behavioral
engagement

Model 2
Hedonic
well-

Eudaemonic
well-being

being

Attachment Behavioral
to traditional engagement
care

Hedonic
well-

Eudaemonic
well-being

being

Independent variables, β (P value)
Physician recommendation

.325 (.001)a

N/Ab

N/A

N/A

.304 (.002)a

N/A

N/A

App integration

.225 (.02)a

N/A

N/A

N/A

.238 (.01)a

N/A

N/A

Behavioral engagement

N/A

.641 (.001)a

.724 (.001)a

N/A

N/A

.642 (.001)a

.723 (.001)a

Age

N/A

–.008 (.008)a –.004 (.06)

N/A

N/A

–.008 (.002)a –.004 (.06)

Gender (1=female, 0=male)

N/A

.090 (.16)

–.059 (.24)

N/A

N/A

.089 (.15)

–.070 (.19)

Condition duration

N/A

.003 (.19)

.004 (.13)

N/A

N/A

.003 (.21)

.003 (.14)

Physician recommendation×Attachment to traditional care

N/A

N/A

N/A

N/A

–.157 (.14)

N/A

N/A

Attachment to traditional care

N/A

N/A

N/A

N/A

–.420 (.001)a N/A

N/A

App integration×Mobile app experience

N/A

N/A

N/A

N/A

.232 (.02)a

N/A

N/A

Mobile app experience

N/A

N/A

N/A

–.094 (.01)a

.196 (.01)a

N/A

N/A

Correlation error term (P value)

N/A

0.107 (.001)a 0.107 (.001)a N/A

N/A

0.103 (.001)a 0.103 (.001)a

R2 (proportion of variance explained; %)

2.8

52.3

20.8

52.8

Control variables, β (P value)

Testing moderating effects, β (P value)

a

61.8

1.4

62.2

Effect size (β) is significant.

b

N/A: not applicable.
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Figure 2. The moderating influence of mobile app experience.

Discussion
Principal Findings
mHealth has several benefits for patients, especially for those
who experience chronic conditions [17]. mHealth can enable
patients to manage their condition [68], which is crucial for
their well-being [69]. However, beginning to use mHealth apps
can be challenging, as many patients have neither experience
with nor confidence in using them [17,70]. Although health
care technology adoption research has typically focused on the
need for user friendliness, usefulness, and performance
expectancy [16], we complement this line of research by
exploring the importance of social factors (here, physician
recommendation) and app-related factors (here, app integration)
when behaviorally engaging patients with mHealth and when
considering how this engagement impacts their well-being.
With regard to the social factors, we found that physician
recommendation positively influences behavioral engagement
and consequently, patient well-being. The important role laid
out for the physician when behaviorally engaging patients with
mHealth apps resonates with evidence about their importance
in stimulating other types of patient behavior [71] and enhancing
patient well-being [72]. Indeed, the physician is in a unique
position to motivate their patients to use mHealth apps,
especially when they have longstanding relationships with them
[73].
Although we have observed that patients who are more inclined
to traditional care are less inclined to use mHealth, it is
remarkable to note that these patients can also be motivated to
use mHealth apps to the same degree as patients who are more
open to receiving modern care (with the use of mobile apps).
As such, physicians should be careful not to assume that patients
who are more accustomed to traditional care will be harder to
motivate to use mHealth. This potential bias should not lead to
neglect of this part of the patient population, particularly in the
(post-)COVID world where virtual care has become a more
https://mhealth.jmir.org/2022/8/e33772
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integral part of traditional care [74]. Furthermore, although we
have focused in this research on the motivating role of the
physician, other parties (health care organizations, government,
etc) can also be of importance in recommending patients to use
mHealth apps. Future research could thus focus on marketing
strategies that these parties could deploy to encourage mHealth
use. Anderson et al [75] have recently called for an increased
use of marketing techniques in health care. Indeed, marketing
communication can be instrumental in motivating patients to
use new technologies and engage in self-care by creating a
positive attitude toward health care technology [76,77].
Besides social factors, our results also demonstrate the
importance of app integration. Specifically, integrated apps can
have an important positive impact on a patients’ behavioral
engagement. The major app stores already offer a staggering
350,000 mHealth apps, most of which remain unsuccessful
because of limited behavioral engagement [78]. Designing yet
another nonintegrated mHealth app can only add to this pile of
underutilized apps. By designing mHealth apps, which have
meaningful interaction with existing systems used by the patient
(eg, appointment scheduler, patient file, health data), behavioral
engagement can be enhanced and the continued usage of an
mHealth app can be improved.
In line with previous research [22], this study also shows a
moderating role for app experience. Patients with more
experience in using apps will place greater value on mHealth
apps that are integrated with other health platforms. Given that
app experience is rising among all parts of the population [79],
the importance of offering integrated apps will only increase in
the future. Companies who develop mHealth apps and health
care organizations who implement them should focus not only
on apps’ appearances and capabilities but also show great care
in ensuring that apps are integrated into existing health
platforms.
Finally, our data were collected in 2019, shortly before the
COVID-19 pandemic. The advantages of mHealth apps during
JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 7
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a pandemic have been well-documented [74]. Further, numerous
papers on the roles of eHealth, telehealth, and telemedicine in
delivering health care services to chronically ill patients during
the COVID-19 pandemic have been published [80,81]. The
COVID-19 pandemic has shown the importance of mHealth as
a means of interacting with patients and providing care. It would
be interesting to know how the pandemic has changed the way
in which patients use and feel about mHealth apps.

condition or their need for support fluctuates. Fourth, the
strength of the relationship between the physician and patient
was not included in the study design. Future studies could
include measures of this relationship, since the relationship
between physician and patient may act as a significant mediator
of the relationship between physician recommendation,
behavioral engagement with mHealth apps among chronically
ill patients, and their well-being.

Limitations and Future Research

Conclusion

Although this study gives clear indications of the importance
of physician recommendation and app integration for behavioral
engagement and well-being among chronically ill patients, it is
not without limitations, and the results should be interpreted
accordingly. First, the respondents self-selected to participate
in this study. As a result, generalization of the results to a
broader population should be done with care. However, because
we opted for self-selection, a larger number of participants was
recruited. Second, this study uses self-reported data and not
actual behavior. This makes the study more vulnerable to
self-report biases such as socially desirable answers and
information bias. Future research could go beyond
scenario-based research and implement the proposed
interventions in a randomized controlled trial. Third, this study
utilized cross-sectional data, which limits the possibilities of
drawing conclusions on causal relationships. Future research
could benefit from a longitudinal approach by collecting data
at different points in time among the same respondents [12]. It
can be envisioned that the engagement of chronically ill patients,
in particular, might differ in time, as the severity of their

An ever increasing number of mHealth apps are being developed
by both commercial enterprises and health care organizations.
Although these apps can have a positive impact on patient
well-being, various studies have shown that simply designing
an effective app does not guarantee their adoption by users. This
study focused on the importance of physician recommendation
and app integration in increasing behavioral engagement and
well-being among chronically ill patients. It highlights the
importance of app developers considering behavioral
engagement during and after the development of mHealth apps.
During development, attention should be given to ensuring app
integration so that communication and interaction with existing
health care systems is possible. Integration is an important
characteristic that can encourage patients to start using an
app—especially when they are experienced app users. After
development, it is important to motivate patients to adopt the
mHealth app. This study has shown that physicians have an
important role to play in motivating chronically ill patients to
engage with mHealth apps.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Presented scenarios.
[DOCX File , 16 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Table on construct items (wording), factor scores, and composite reliability.
[DOCX File , 22 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Measurement model, common method bias, collinearity, and robustness tests.
[DOCX File , 23 KB-Multimedia Appendix 3]

References
1.

2.
3.

Kim J, Ryu B, Cho S, Heo E, Kim Y, Lee J, et al. Impact of Personal Health Records and Wearables on Health Outcomes
and Patient Response: Three-Arm Randomized Controlled Trial. JMIR Mhealth Uhealth 2019 Jan 04;7(1):e12070 [FREE
Full text] [doi: 10.2196/12070] [Medline: 30609978]
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/scitranslmed.aaa3487] [Medline: 25877894]
Zhou L, DeAlmeida D, Parmanto B. Applying a User-Centered Approach to Building a Mobile Personal Health Record
App: Development and Usability Study. JMIR Mhealth Uhealth 2019 Jul 05;7(7):e13194 [FREE Full text] [doi:
10.2196/13194] [Medline: 31278732]

https://mhealth.jmir.org/2022/8/e33772

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 8
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
4.

5.
6.

7.

8.

9.

10.

11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.

23.

24.

25.

Ramirez V, Johnson E, Gonzalez C, Ramirez V, Rubino B, Rossetti G. Assessing the Use of Mobile Health Technology
by Patients: An Observational Study in Primary Care Clinics. JMIR Mhealth Uhealth 2016 Apr 19;4(2):e41 [FREE Full
text] [doi: 10.2196/mhealth.4928] [Medline: 27095507]
Hossain I, Ang YN, Chng HT, Wong PS. Patients' attitudes towards mobile health in Singapore: a cross-sectional study.
Mhealth 2019;5:34 [FREE Full text] [doi: 10.21037/mhealth.2019.08.07] [Medline: 31620461]
Marcolino MS, Oliveira JAQ, D'Agostino M, Ribeiro AL, Alkmim MBM, Novillo-Ortiz D. The Impact of mHealth
Interventions: Systematic Review of Systematic Reviews. JMIR Mhealth Uhealth 2018 Jan 17;6(1):e23 [FREE Full text]
[doi: 10.2196/mhealth.8873] [Medline: 29343463]
Lee J, Choi M, Lee SA, Jiang N. Effective behavioral intervention strategies using mobile health applications for chronic
disease management: a systematic review. BMC Med Inform Decis Mak 2018 Feb 20;18(1):12 [FREE Full text] [doi:
10.1186/s12911-018-0591-0] [Medline: 29458358]
Li J, Zhang C, Li X, Zhang C. Patients’ emotional bonding with MHealth apps: An attachment perspective on patients’ use
of MHealth applications. International Journal of Information Management 2020 Apr;51:102054 [FREE Full text] [doi:
10.1016/j.ijinfomgt.2019.102054]
del Río-Lanza A, Suárez-Vázquez A, Suárez-Álvarez L, Iglesias-Argüelles V. Mobile health (mhealth): facilitators and
barriers of the intention of use in patients with chronic illnesses. Journal of Communication in Healthcare 2020 Jun
12;13(2):138-146. [doi: 10.1080/17538068.2020.1777513]
Szinay D, Jones A, Chadborn T, Brown J, Naughton F. Influences on the Uptake of and Engagement With Health and
Well-Being Smartphone Apps: Systematic Review. J Med Internet Res 2020 May 29;22(5):e17572 [FREE Full text] [doi:
10.2196/17572] [Medline: 32348255]
Zhang Y, Liu C, Luo S, Xie Y, Liu F, Li X, et al. Factors Influencing Patients' Intentions to Use Diabetes Management
Apps Based on an Extended Unified Theory of Acceptance and Use of Technology Model: Web-Based Survey. J Med
Internet Res 2019 Aug 13;21(8):e15023 [FREE Full text] [doi: 10.2196/15023] [Medline: 31411146]
Vaghefi I, Tulu B. The Continued Use of Mobile Health Apps: Insights From a Longitudinal Study. JMIR Mhealth Uhealth
2019 Aug 29;7(8):e12983 [FREE Full text] [doi: 10.2196/12983] [Medline: 31469081]
Gavin K. Health apps could help older adults, but most don't use them. mHealth Lab. URL: https://labblog.uofmhealth.org/
industry-dx/health-apps-could-help-older-adults-but-most-dont-use-them [accessed 2021-09-21]
Dou K, Yu P, Deng N, Liu F, Guan Y, Li Z, et al. Patients' Acceptance of Smartphone Health Technology for Chronic
Disease Management: A Theoretical Model and Empirical Test. JMIR Mhealth Uhealth 2017 Dec 06;5(12):e177 [FREE
Full text] [doi: 10.2196/mhealth.7886] [Medline: 29212629]
Rahimi B, Nadri H, Lotfnezhad Afshar H, Timpka T. A Systematic Review of the Technology Acceptance Model in Health
Informatics. Appl Clin Inform 2018 Jul;9(3):604-634 [FREE Full text] [doi: 10.1055/s-0038-1668091] [Medline: 30112741]
Ammenwerth E. Technology Acceptance Models in Health Informatics: TAM and UTAUT. Stud Health Technol Inform.
Jul 2019 Jan 01;263:30-71. [doi: 10.3233/shti190111]
Pham Q, Graham G, Carrion C, Morita PP, Seto E, Stinson JN, et al. A Library of Analytic Indicators to Evaluate Effective
Engagement with Consumer mHealth Apps for Chronic Conditions: Scoping Review. JMIR Mhealth Uhealth 2019 Jan
18;7(1):e11941 [FREE Full text] [doi: 10.2196/11941] [Medline: 30664463]
Ryan RM, Deci EL. On happiness and human potentials: a review of research on hedonic and eudaimonic well-being. Annu
Rev Psychol 2001;52:141-166. [doi: 10.1146/annurev.psych.52.1.141] [Medline: 11148302]
Maruping LM, Bala H, Venkatesh V, Brown SA. Going beyond intention: Integrating behavioral expectation into the
unified theory of acceptance and use of technology. Journal of the Association for Information Science and Technology
2016 Jun 03;68(3):623-637. [doi: 10.1002/asi.23699]
Kamal S, Shafiq M, Kakria P. Investigating acceptance of telemedicine services through an extended technology acceptance
model (TAM). Technology in Society 2020 Feb;60:101212 [FREE Full text] [doi: 10.1016/j.techsoc.2019.101212]
Rashotte L. Social influence. The Blackwell encyclopedia of sociology 2007 Jan 01:4426-4429. [doi:
10.1002/9781405165518.wbeoss154]
Cajita MI, Hodgson NA, Lam KW, Yoo S, Han H. Facilitators of and Barriers to mHealth Adoption in Older Adults With
Heart Failure. Comput Inform Nurs 2018 Aug;36(8):376-382 [FREE Full text] [doi: 10.1097/CIN.0000000000000442]
[Medline: 29742549]
Apolinário-Hagen J, Menzel M, Hennemann S, Salewski C. Acceptance of Mobile Health Apps for Disease Management
Among People With Multiple Sclerosis: Web-Based Survey Study. JMIR Form Res 2018 Dec 12;2(2):e11977 [FREE Full
text] [doi: 10.2196/11977] [Medline: 30684408]
Dai B, Larnyo E, Tetteh EA, Aboagye AK, Musah AI. Factors Affecting Caregivers' Acceptance of the Use of Wearable
Devices by Patients With Dementia: An Extension of the Unified Theory of Acceptance and Use of Technology Model.
Am J Alzheimers Dis Other Demen 2020;35:1533317519883493 [FREE Full text] [doi: 10.1177/1533317519883493]
[Medline: 31679390]
Zhang Y, Koch S. Mobile health apps in Sweden: what do physicians recommend? In: Studies in Health Technology and
Informatics. Amesterdam, Netherlands: IOS Press; Jan 01, 2015:793-797.

https://mhealth.jmir.org/2022/8/e33772

XSL• FO
RenderX

Van Baelen et al

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 9
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
26.
27.
28.

29.

30.
31.

32.
33.
34.
35.
36.
37.

38.

39.
40.
41.
42.

43.

44.

45.
46.
47.

48.

49.

Rogers E, Singhal A, Quinlan M. Diffusion of innovations. An integrated approach to communication theory and research.
Routledge 2014 Jan 01:432-448. [doi: 10.4324/9780203710753-35]
Zolkepli IA, Kamarulzaman Y. Social media adoption: The role of media needs and innovation characteristics. Computers
in Human Behavior 2015 Feb;43:189-209. [doi: 10.1016/j.chb.2014.10.050]
Arevian AC, O'Hora J, Rosser J, Mango JD, Miklowitz DJ, Wells KB. Patient and Provider Cocreation of Mobile Texting
Apps to Support Behavioral Health: Usability Study. JMIR Mhealth Uhealth 2020 Jul 29;8(7):e12655 [FREE Full text]
[doi: 10.2196/12655] [Medline: 32723714]
Kildea J, Battista J, Cabral B, Hendren L, Herrera D, Hijal T, et al. Design and Development of a Person-Centered Patient
Portal Using Participatory Stakeholder Co-Design. J Med Internet Res 2019 Feb 11;21(2):e11371 [FREE Full text] [doi:
10.2196/11371] [Medline: 30741643]
Holmgren AJ, Patel V, Adler-Milstein J. Progress In Interoperability: Measuring US Hospitals' Engagement In Sharing
Patient Data. Health Aff (Millwood) 2017 Oct 01;36(10):1820-1827. [doi: 10.1377/hlthaff.2017.0546] [Medline: 28971929]
Marceglia S, Fontelo P, Rossi E, Ackerman MJ. A Standards-Based Architecture Proposal for Integrating Patient mHealth
Apps to Electronic Health Record Systems. Appl Clin Inform 2015;6(3):488-505 [FREE Full text] [doi:
10.4338/ACI-2014-12-RA-0115] [Medline: 26448794]
Tomlinson M, Rotheram-Borus MJ, Swartz L, Tsai AC. Scaling up mHealth: where is the evidence? PLoS Med
2013;10(2):e1001382 [FREE Full text] [doi: 10.1371/journal.pmed.1001382] [Medline: 23424286]
Lehne M, Sass J, Essenwanger A, Schepers J, Thun S. Why digital medicine depends on interoperability. NPJ Digit Med
2019;2:79 [FREE Full text] [doi: 10.1038/s41746-019-0158-1] [Medline: 31453374]
van Heerden A, Tomlinson M, Swartz L. Point of care in your pocket: a research agenda for the field of m-health. Bull
World Health Org 2012 May 01;90(5):393-394. [doi: 10.2471/blt.11.099788]
Estrin D, Sim I. Health care delivery. Open mHealth architecture: an engine for health care innovation. Science 2010 Nov
05;330(6005):759-760. [doi: 10.1126/science.1196187] [Medline: 21051617]
Gordon W, Catalini C. Blockchain Technology for Healthcare: Facilitating the Transition to Patient-Driven Interoperability.
Comput Struct Biotechnol J 2018;16:224-230 [FREE Full text] [doi: 10.1016/j.csbj.2018.06.003] [Medline: 30069284]
Hilliard ME, Hahn A, Ridge AK, Eakin MN, Riekert KA. User Preferences and Design Recommendations for an mHealth
App to Promote Cystic Fibrosis Self-Management. JMIR Mhealth Uhealth 2014 Oct 24;2(4):e44 [FREE Full text] [doi:
10.2196/mhealth.3599] [Medline: 25344616]
Vichta R, Gwinner K, Collyer B. What would we use and how would we use it? Can digital technology be used to both
enhance and evaluate well-being outcomes with highly vulnerable and disadvantaged young people? Evaluation Journal
of Australasia 2018 Nov 28;18(4):222-233. [doi: 10.1177/1035719x18804638]
Yaden DB, Eichstaedt JC, Medaglia JD. The Future of Technology in Positive Psychology: Methodological Advances in
the Science of Well-Being. Front Psychol 2018;9:962 [FREE Full text] [doi: 10.3389/fpsyg.2018.00962] [Medline: 29967586]
Botella C, Banos R, Guillen V. Positive technologies for improving health and well-being. Positive psychology interventions
in practice. Springer International Publishing AG 2017 Jan 01:219-234. [doi: 10.1007/978-3-319-51787-2_13]
Aboelmaged M, Hashem G, Mouakket S. Predicting subjective well-being among mHealth users: a readiness – value model.
International Journal of Information Management 2021 Feb;56:102247. [doi: 10.1016/j.ijinfomgt.2020.102247]
Van Vaerenbergh Y, De Keyser A, Larivière B. Customer intentions to invoke service guarantees: do excellence in service
recovery, type of guarantee and cultural orientation matter? Managing Service Quality: An International Journal. Managing
Service Quality: An International Journal 2014 Jan 07;24(1):45-62. [doi: 10.1108/msq-06-2013-0115]
Biswas M, Romeo M, Cangelosi A, Jones RB. Are older people any different from younger people in the way they want
to interact with robots? Scenario based survey. J Multimodal User Interfaces 2019 Jul 24;14(1):61-72. [doi:
10.1007/s12193-019-00306-x]
Gaziel Yablowitz M, Dölle S, Schwartz DG, Worm M. Proximity-Based Emergency Response Communities for Patients
With Allergies Who Are at Risk of Anaphylaxis: Clustering Analysis and Scenario-Based Survey Study. JMIR Mhealth
Uhealth 2019 Aug 22;7(8):e13414 [FREE Full text] [doi: 10.2196/13414] [Medline: 31441432]
Smith EE, Jonides J. Storage and executive processes in the frontal lobes. Science 1999 Mar 12;283(5408):1657-1661.
[doi: 10.1126/science.283.5408.1657] [Medline: 10073923]
O'brien MA, Rogers WA, Fisk AD. Understanding age and technology experience differences in use of prior knowledge
for everyday technology interactions. ACM Trans. Access. Comput 2012 Mar;4(2):1-27. [doi: 10.1145/2141943.2141947]
Harris P, Taylor R, Minor B, Elliott V, Fernandez M, O'Neal L, REDCap Consortium. The REDCap consortium: Building
an international community of software platform partners. J Biomed Inform 2019 Jul;95:103208 [FREE Full text] [doi:
10.1016/j.jbi.2019.103208] [Medline: 31078660]
Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]
Venkatesh, Thong, Xu. Consumer Acceptance and Use of Information Technology: Extending the Unified Theory of
Acceptance and Use of Technology. MIS Quarterly 2012;36(1):157. [doi: 10.2307/41410412]

https://mhealth.jmir.org/2022/8/e33772

XSL• FO
RenderX

Van Baelen et al

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 10
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
50.

51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.

69.

70.
71.
72.

73.
74.
75.

Cimperman M, Makovec Brenčič M, Trkman P. Analyzing older users' home telehealth services acceptance behavior-applying
an Extended UTAUT model. Int J Med Inform 2016 Jun;90:22-31. [doi: 10.1016/j.ijmedinf.2016.03.002] [Medline:
27103194]
Sun P, Kong F. Affective Mediators of the Influence of Gratitude on Life Satisfaction in Late Adolescence. Soc Indic Res
2013 May 18;114(3):1361-1369. [doi: 10.1007/s11205-013-0333-8]
Dabholkar P, Bagozzi R. An attitudinal model of technology-based self-service: moderating effects of consumer traits and
situational factors. Journal of the academy of marketing science 2002 Jan 01;30(3):184-201. [doi:
10.1177/00970302030003001]
Curran J, Meuter M. Self-service technology adoption: comparing three technologies. Journal of services marketing 2005
Mar 01:103-113. [doi: 10.1108/08876040510591411]
Raghupathi W, Raghupathi V. An Empirical Study of Chronic Diseases in the United States: A Visual Analytics Approach.
Int J Environ Res Public Health 2018 Mar 01;15(3):431 [FREE Full text] [doi: 10.3390/ijerph15030431] [Medline: 29494555]
Zhao X, Lynch JG, Chen Q. Reconsidering Baron and Kenny: Myths and Truths about Mediation Analysis. J Consum Res
2010 Aug 01;37(2):197-206. [doi: 10.1086/651257]
Yuan Y, MacKinnon DP. Bayesian mediation analysis. Psychol Methods 2009 Dec;14(4):301-322 [FREE Full text] [doi:
10.1037/a0016972] [Medline: 19968395]
Iacobucci D. Mediation Analysis. Quantitative Applications in the Social Sciences 2008 Jan 01:1-89. [doi:
10.4135/9781412984966]
Henkens B, Verleye K, Larivière B. The smarter, the better?! Customer well-being, engagement, and perceptions in smart
service systems. International Journal of Research in Marketing 2021 Jun;38(2):425-447. [doi: 10.1016/j.ijresmar.2020.09.006]
R: A language and environment for statistical computing. R Foundation for Statistical Computing. 2014 Jan 01. URL:
https://www.r-project.org/foundation/ [accessed 2022-07-18]
Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.
Structural Equation Modeling: A Multidisciplinary Journal 1999 Jan;6(1):1-55. [doi: 10.1080/10705519909540118]
Netemeyer R, Bearden W, Sharma S. Scaling Procedures. Issues and Applications. Personnel Psychology 2003 Dec
01;56(4):1088-1090. [doi: 10.4135/9781412985772]
Bagozzi RP, Yi Y. On the evaluation of structural equation models. JAMS 1988 Mar;16(1):74-94. [doi: 10.1007/bf02723327]
Fornell C, Larcker DF. Evaluating Structural Equation Models with Unobservable Variables and Measurement Error.
Journal of Marketing Research 1981 Feb;18(1):39. [doi: 10.2307/3151312]
Podsakoff PM, MacKenzie SB, Lee J, Podsakoff NP. Common method biases in behavioral research: a critical review of
the literature and recommended remedies. J Appl Psychol 2003 Oct;88(5):879-903. [doi: 10.1037/0021-9010.88.5.879]
[Medline: 14516251]
Hair J, Black W, Babin B, Anderson R. A global perspective. In: Multivariate Data Analysis. India: Cengage India Private
Limited; Jan 01, 2010:640-800.
van Heerde HJ, Dinner IM, Neslin SA. Engaging the unengaged customer: The value of a retailer mobile app. International
Journal of Research in Marketing 2019 Sep;36(3):420-438. [doi: 10.1016/j.ijresmar.2019.03.003]
Gelman A, Rubin DB. Inference from Iterative Simulation Using Multiple Sequences. Statist. Sci 1992 Nov 1;7(4):457-472.
[doi: 10.1214/ss/1177011136]
Lin Y, Tudor-Sfetea C, Siddiqui S, Sherwani Y, Ahmed M, Eisingerich AB. Effective Behavioral Changes through a Digital
mHealth App: Exploring the Impact of Hedonic Well-Being, Psychological Empowerment and Inspiration. JMIR Mhealth
Uhealth 2018 Jun 15;6(6):e10024 [FREE Full text] [doi: 10.2196/10024] [Medline: 29907557]
Kidd T, Carey N, Mold F, Westwood S, Miklaucich M, Konstantara E, et al. A systematic review of the effectiveness of
self-management interventions in people with multiple sclerosis at improving depression, anxiety and quality of life. PLoS
One 2017;12(10):e0185931 [FREE Full text] [doi: 10.1371/journal.pone.0185931] [Medline: 29020113]
Holdener M, Gut A, Angerer A. Applicability of the User Engagement Scale to Mobile Health: A Survey-Based Quantitative
Study. JMIR Mhealth Uhealth 2020 Jan 03;8(1):e13244 [FREE Full text] [doi: 10.2196/13244] [Medline: 31899454]
Riedl D, Schüßler G. The Influence of Doctor-Patient Communication on Health Outcomes: A Systematic Review. Z
Psychosom Med Psychother 2017 Jun;63(2):131-150. [doi: 10.13109/zptm.2017.63.2.131] [Medline: 28585507]
Samuel CA, Mbah O, Schaal J, Eng E, Black KZ, Baker S, et al. The role of patient-physician relationship on health-related
quality of life and pain in cancer patients. Support Care Cancer 2020 Jun;28(6):2615-2626. [doi:
10.1007/s00520-019-05070-y] [Medline: 31620925]
Robinson CA. Trust, Health Care Relationships, and Chronic Illness: A Theoretical Coalescence. Glob Qual Nurs Res
2016;3:2333393616664823 [FREE Full text] [doi: 10.1177/2333393616664823] [Medline: 28508016]
Hollander JE, Carr BG. Virtually Perfect? Telemedicine for Covid-19. N Engl J Med 2020 Apr 30;382(18):1679-1681.
[doi: 10.1056/nejmp2003539]
Anderson S, Rayburn SW, Sierra JJ. Future thinking: the role of marketing in healthcare. EJM 2019 Aug 12;53(8):1521-1545.
[doi: 10.1108/ejm-10-2017-0779]

https://mhealth.jmir.org/2022/8/e33772

XSL• FO
RenderX

Van Baelen et al

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 11
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
76.

77.
78.
79.
80.

81.

Van Baelen et al

Elrod JK, Fortenberry JL. Formulating productive marketing communications strategy: a major health system's experience.
BMC Health Serv Res 2018 Dec 14;18(Suppl 3):926 [FREE Full text] [doi: 10.1186/s12913-018-3676-7] [Medline:
30545343]
Singh RP, Banerjee N. Exploring the Influence of Celebrity Credibility on Brand Attitude, Advertisement Attitude and
Purchase Intention. Global Business Review 2018 Sep 23;19(6):1622-1639. [doi: 10.1177/0972150918794974]
Franklin R. 11 surprising mobile health statistics. Mobius. 2021 Oct 25. URL: https://mobius.md/2021/10/25/
11-mobile-health-statistics/ [accessed 2021-10-25]
Smith A. Record shares of Americans now own smartphones, have home broadband. Pew Research Center. 2017 Jan 12.
URL: https://www.pewresearch.org/fact-tank/2017/01/12/evolution-of-technology/ [accessed 2021-10-25]
Bitar H, Alismail S. The role of eHealth, telehealth, and telemedicine for chronic disease patients during COVID-19
pandemic: A rapid systematic review. Digit Health 2021;7:20552076211009396 [FREE Full text] [doi:
10.1177/20552076211009396] [Medline: 33959378]
Tarricone R, Petracca F, Ciani O, Cucciniello M. Distinguishing features in the assessment of mHealth apps. Expert Rev
Pharmacoecon Outcomes Res 2021 Aug;21(4):521-526. [doi: 10.1080/14737167.2021.1891883] [Medline: 33663324]

Abbreviations
mHealth: mobile health

Edited by L Buis; submitted 22.09.21; peer-reviewed by R Marshall, C Jonassaint, O El-Shahawy, I Madujibeya; comments to author
02.02.22; revised version received 30.05.22; accepted 17.06.22; published 26.08.22
Please cite as:
Van Baelen F, De Regge M, Larivière B, Verleye K, Schelfout S, Eeckloo K
Role of Social and App-Related Factors in Behavioral Engagement With mHealth for Improved Well-being Among Chronically Ill
Patients: Scenario-Based Survey Study
JMIR Mhealth Uhealth 2022;10(8):e33772
URL: https://mhealth.jmir.org/2022/8/e33772
doi: 10.2196/33772
PMID:

©Freek Van Baelen, Melissa De Regge, Bart Larivière, Katrien Verleye, Sam Schelfout, Kristof Eeckloo. Originally published
in JMIR mHealth and uHealth (https://mhealth.jmir.org), 26.08.2022. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR 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/2022/8/e33772

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 8 | e33772 | p. 12
(page number not for citation purposes)

