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Abstract

Background: Mobile health apps are becoming increasingly popular, and they provide opportunities for effective health
management. Existing chronic disease management (CDM) apps cannot meet users’ practical and urgent needs, and user adhesion
is poor. Few studies, however, have investigated the factors that influence the continuance intention of CDM app users.

Objective: Starting from the affordances of CDM apps, this study aimed to analyze how such apps can influence continuance
intention through the role of health empowerment.

Methods: Adopting a stimulus-organi sm-response framework, an antecedent model was established for continuance intention
from the perspective of perceived affordances, uses and gratifications theory, and health empowerment. Perceived affordances
wereused asthe“stimulus,” users’ gratifications and health empowerment were used asthe* organism,” and continuance intention
was used as the “response.” Data were collected online through a well-known questionnaire survey platform in China, and 323
valid questionnaires were obtained. The theoretical model was tested using structural equation modeling.

Results: Perceived connection affordances were found to have significant positive effects on socia interactivity gratification
(t71,=6.201, P<.001) and informativeness gratification (t;1;=5.068, P<.001). Perceived utilitarian affordances had significant
positive effects on informativeness gratification (t;1,=7.029, P<.001), technology gratification (t;;7=8.404, P<.001), and function
gratification (t;1,=9.812, P<.001). Perceived hedonic affordances had significant positive effects on function gratification
(t717=5.305, P<.001) and enjoyment gratification (t;1,=13.768, P<.001). Five gratifications (t;;7;=2.767, P=.005; t;;;=4.632,
P<.001; t,4,=7.608, P<.001; t;,7,=2.496, P=.012; t,,7=5.088, P<.001) had significant positive effects on health empowerment.
Social interactivity gratification, informativeness gratification, and function gratification had significant positive effects on
continuance intention. Technology gratification and enjoyment gratification did not have a significant effect on continuance
intention. Health empowerment had a significant positive effect on continuance intention. Heal th empowerment and gratifications
play mediating rolesin the influence of affordances on continuance intention.

Conclusions: Health empowerment and gratifications of users’ needs are effective ways to promote continuance intention. The
gratifications of users' needs can reaize heath empowerment and then inspire continuance intention. Affordances are key
antecedents that affect gratifications of users’ needs, health empowerment, and continuance intention.

(JMIR Mhealth Uhealth 2021;9(5):€21831) doi: 10.2196/21831
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Introduction

Background

Chronic diseases are among the main threats to people€' shealth;
they have complex causes and are difficult to cure
Self-management of health is an effective way to treat and
alleviate chronic diseases. Treating chronic diseases through
self-management requires individuals to have sufficient health
knowledge and access to medical resources. However, the
capacity of Chinese community health service institutions for
chronic disease management (CDM) is wesk, offline
professional medical resources are difficult to obtain, and
individuals lack professional guidance and know little about
chronic disease treatment. With the development of internet
technology and mobile phones, people are increasingly using
mobile phones to manage their health. Mobile health apps are
becoming increasingly popular, and they provide opportunities
for effective health management [1]. However, related research
has shown that existing CDM apps cannot meet users' practical
and urgent needs, and user adhesion is poor [2]. A review by
Triantafyllidis et a [3] found that mobile health interventions
show mixed evidencein promoting the efficiency of CDM. The
continuous use of CDM apps is a key means for people to
manage their diseases and for enterprisesto remain competitive.
Most previous studies of CDM apps have focused on the design,
development, or effectiveness of the apps[4,5]. Few, however,
have investigated the factors that influence the continuous use
intention of app users. As such, there is a need for further
research on the factors that influence the continuance intention
of CDM app users.

To achieve the goa of restoring headth status through
self-management, it is necessary to emphasize the role of health
empowerment in self-management [6]. Since hedth
empowerment emphasizesthe individual’s sense of control over
his or her own health and the improvement of the individual’s
health knowledge and capabilities [7], it has a positive effect
on health management [8]. Health empowerment can stimulate
the individual’s internal potential and health awareness; it is
thus an effective strategy for helping individuals to produce
healthy behaviors and maximize their level of health [9,10].
Such factors are key to continuous individual behavior.
Therefore, it isfeasible to explore users' continuance intention
from the perspective of health empowerment. However, existing
research on whether and how CDM apps can achieve health
empowerment has not provided sufficient answers. Thus far,
studies have found that the outcomes of health empowerment
can include reinventing the self, stimulating internal strength,
promoting self-management, improving quality of life,
expanding social support, and promoting healthy behavior [10].
It isnot yet known, however, whether health empowerment can
promote continuance intention.

Meeting users needs is an effective way to realize health
empowerment and promote continuanceintention [11,12]. Can
CDM apps meet the need of users to achieve heath
empowerment and thus affect continuance intention? In recent
years, researchers have increasingly adopted the uses and
gratifications theory (UGT) to study continuance intention
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[13-15]. UGT providestheoretical guidancefor usto investigate
what needs information technology users have while also
providing atheoretical lensfor exploring how to promote users
health empowerment. Previous studiesusing UGT have tended
to start from the gratification of users needs while ignoring
how those needs are satisfied. Affordance refers to an app’s
potential to support certain behaviors, emotions, and cognitions,
and it can be perceived by userswith relevant needs[16]. When
usersfeel that their needs are supported by technology products,
their own needs are met. Therefore, this study used the
theoretical perspective of affordances (technical features) to
explain how a CDM app can meet users different needs. It is
also feasible to study the empowerment of technology products
by considering their technical features [17]. Further, the
gratification of user needs can explain the psychological
mechanism through which technical products empower users.

In summary, starting from the affordances of CDM apps, this
study aimed to analyze how such apps can influence users
continuance intention through the role of health empowerment.
This study addresses the following 2 questions: First, how do
CDM apps meet users needs? Second, how do users need
gratificationsand health empowerment affect users' continuance
intention?

Theoretical Foundation

The stimulus-organism-response (S-O-R) framework was used
as the basic framework for the model in this study. Mehrabian
and Russell [18] noted that an individual in a specific
environment will be stimulated by various factors that will
trigger internal changes in the individual, which will lead to a
corresponding response by the individual. In the context of this
study, we combined affordance, UGT, and health empowerment,
using affordances as stimulus variables, user need gratifications
and health-empowerment awareness as organism variables, and
continuance intention as the response variable.

Affordances are the technical features of CDM apps
(environmental stimulus), which provide environmental factors
for usto examine how CDM apps affect user need gratification,
health empowerment, and continuance intention. Perceived
affordance, as an environmental stimulus attribute, is a novel
perspective for studying individual behavior [19,20]. At the
same time, affordance also provides research ideas for
examining how user needs are met. We summarized the
comprehensive affordances of CDM apps through 3 kinds of
affordances (ie, utilitarian, connective, hedonic) according to
Scheepers and Middleton [21].

Menon [22] argued that health empowerment istheindividua’s
perception of control over his or her health and health care; it
reflectstheinternalization of health ideals and goals on personal
and social levels. Londofio and Schulz [8] applied psychological
empowerment to the field of health care to obtain a measure of
mental health empowerment comprising 4 dimensions:
self-determination, meaning, impact, and competence.

UGT mainly focuses on identifying users' psychological needs
when selecting media, and it explains users subsequent
psychological and behavioral changes according to the degree
of gratification [23]. Previousresearch hasused UGT to explore
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users continuance intentions mainly in terms of 4 types of
gratification: utilitarian, social, enjoyment, and technology
gratification [12]. An important factor in CDM app use is
whether the app has suitable functions to support users health
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management (function gratification). Therefore, this study added
the unique gratification of “self-management function
gratification” as an aspect of utilitarian gratification. The
explanation of all constructs of UGT is shown in Table 1.

Table 1. The constructs of uses and gratifications theory (UGT).

Gratifications Construct Definition in this research
Social Social interactivity The degree to which the CDM® app assists a user to establish and maintain contact with other users.
gratification For example, through the app, a user can get to know other users (doctors or peers) and interact with

emotions and information.

Utilitarian Informativenessgratifi- The degree to which using the CDM app helps manage information or deliver meaning. For example,

cation through the various multimedia modes of the app, one can obtain health knowledge or exchange au-
thentic experiences.

Utilitarian Function gratification ~ The extent to which users perceive the CDM app to help them manage diseases and solve problems.
For example, CDM apps can guide user management, help develop personalized plans, and acquire
knowledge.

Enjoyment Enjoyment gratification The degree to which users believe that the CDM app brings relaxation and relief. For example, users
can access health resources and other users through the app, thereby improving self-efficacy and alle-
viating depression.

Technology Technology gratifica  The degree to which the CDM apps enables users to perform health management in a convenient and

tion
manage chronic diseases.

easy way. For example, the friendly interface and ubiquity of the app allow users to conveniently

8CDM: chronic disease management.

Research Model and Hypotheses

Figure 1 shows the research model. When users perceive the
different affordances of CDM apps, they will have different
degrees of gratification according to how well their needs are

Figure 1. Research model.

supported. Based on different degrees of gratification, users
will further make judgments about their health empowerment
and willingnessto continue using the CDM app. The hypotheses
of this study are H1-H6, and detailed information about the
hypothesesis shown in Multimedia Appendix 1.
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Methods

M easurements

This study’s theoretical model has 10 key constructs, and all
measurements refer to previously verified scales. The research
model contains 3 types of perceived affordances and 5
UGT-related constructs. They are the user's evaluation of the
information technology characteristics of CDM apps and the
perception of gratifications after use. Their measurements come
from scales that have been verified in the field of information
systems. The measurement of 3 kinds of perceived affordances
referred to research by Tang and Zhang [24] on socid
e-commerce. Perceived connective affordances refer to how a
user perceives the CDM app allows them to interact with other
users, and the measurement contains 3 items (eg, “ The CDM
app has some features that support me to communicate with
others"). Perceived utilitarian affordances refers to the action
possibility that a user perceives the CDM app helps them
improve health management, and the measurement contains 4
items (eg, “ The CDM app has some features that support meto
collect information related to health management”). Perceived
hedonic affordances refersto a user’s perception that the CDM
app can make them feel relaxed and relieve anxiety, and the
measurement contains 3 items (eg, “The CDM app has some
features that that support my relaxation spirit”).

Combining users’ practical needs with UGT, we measured 5
user-need gratifications: social interactivity, informativeness,
technology, function, and enjoyment. For the measurement
instruments of socia interactivity, informativeness, and
enjoyment gratification, we referred to research by Kim et al
[14] on mobile socia network sites [14]. Socid interactivity
gratification contains a total of 4 items (eg, “The CDM app is
satisfying me in helping me maintain social relationships with
other users”). Informativeness gratification contains 4 items
(eg, “I am satisfied with using the CDM app to search for
various health information.”). Enjoyment gratification contains
4items (eg, “I amin agood mood when using the CDM app to
conduct health management—related activities.”). We followed
the process by Gan and Li [12] to measure technology
gratification. The measurement by Gan and Li appears to be
related to astudy about atype of social media app and contains
3items(eg, “A CDM app isthe simplest and most cost-effective
way to manage health.”). Moreover, we followed the process
by Glasgow et a [25] to measure function gratification, and
their measurement appearsto be related to astudy about chronic
illness care. The scale includes 3 items (eg, “The CDM app is
satisfying me in helping me customize the treatment plans.”).

We adopted the measurement instruments of Londofio and
Schulz [8] to measure health empowerment. The measurement
by Londofio and Schulz appears to be related to a study on
asthma and showed good reliability and validity. With health
empowerment as a second-order reflexive construct in the
research model, each first-order factor has 3 items. meaning
(eg, “Using the CDM app to meet my health needsis of unique
significance to me.”), competence (eg, “| have mastered some
of the necessary skills to meet my health needs by using the
CDM app.”), self-determination (eg, “| have great autonomy in

https://mhealth.jmir.org/2021/5/€21831
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how to manage health in the process of using the CDM app,”),
impact (eg, “My impact on how to manage my own health is
great in the process of using the CDM app.”).

Finally, a scale with 3 items was used to measure continuance
intention, which referred to the measurement instruments used
by Hooi and Cho [26]. Multimedia Appendix 2 lists all the
scales used in this study.

Since this study used a Chinese CDM app, the original English
guestionnaire was translated into Chinese by professional
researchers with consideration of the specifics of the app to
ensure equivalencein thetrandation [12]. After the preliminary
preparation of the questionnaire, several researcherswereinvited
to review it. Based on their feedback, items were reworded to
improve readability and clarity. A 5-point Likert scale was used
for all measurements (“disagree very much” to “agree very
much”). We also measured relevant demographic information
and variablesthat might affect the dependent variables, including
gender, age, education, income, usage experience, and use
frequency [27].

Data Collection

Datawere collected online through awell-known questionnaire
survey platform in China [28]. This is a professional online
survey platform with more than 40 million members and more
than 2.6 million sample members. It covers all areas of society
and ensures the authenticity of the sample; it has been used and
confirmed by a large number of scholars in different fields
[23,29]. At the same time, the platform has a sample database
of CDM app users, and it issues questionnaires for such users.
Tofurther identify suitable responders, we set up some screening
guestions at the beginning of the questionnaire (eg, “Have you
used a related CDM app [Micro Sugar, Hypertension
Housekeeper, Diabetes Control, etc.]” “Have you communicated
with other users of the CDM app?’ “Have you obtained health
knowledge through the CDM app?’). Only participants who
pass all the screening questions can continue to fill in the
guestionnaire; otherwise, the ability to answer questions will
be terminated. Data collection lasted 1 week, during which a
total of 382 samples were collected. Among them, 27 cases
were unfinished, accounting for 7.1% of the total (27/382). To
ensure the reliability of the questionnaire, we eliminated 19
responses (19/382, 5.0%) for which the questionnairestook less
than 5 minutes to complete and 13 responses (13/382, 3.4%)
for which the answers consistently showed the same or similar
values (which appeared as unlikely responses). Finally, 323
valid questionnaires were obtained.

Cohen power tables were used to test whether the sample size
was sufficient to detect the effects of interest [30]. This method
isrecommended for the power analysis of studies using partial
least squares (PLS) [31]. In this study, the largest number of
independent variables of the construct (health empowerment
and continuance intention) was 5. According to Cohen power
tables, assuming amedium e ect size (f°=0.15), statistical power
of 0.80, and significance level of .05, the smallest sample size
was 91. Therefore, a sample size of 323 was sufficient in our
study.
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Data Analysis

A PLS structural equation model was used for data analysis,
employing SmartPL S 3.0. PLSisparticularly suitablefor dealing
with multistage models [32]. The measurement model was
evaluated through confirmatory factor analysis (CFA); then,
the structural model was tested by bootstrapping [33].

Results

General Statistical Description

Among the 323 valid questionnaires, the proportions of men
and women were 45.0% (145/323) and 55.0% (178/323),

Table 2. Demographic characteristics (n=323).
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respectively. Among the participants, the 31-40-year age group
was the largest, accounting for 43.3% (140/323); 68.1%
(267/323) of the participants had 1-3 years of experience using
achronic disease app; and 88.9% (287/323) of the participants
used it lessthan 3 timesaday. Regarding the level of education,
78.3% (253/323) of the participants had a bachelor's degree.
Table 2 shows the detailed demographic information.

Characteristics

Results, n (%)

Gender
Male
Female
Age (years)
18-30
31-40
41-50
51-60
App use experience (years)
0-1
1-2
2-3
34
45
>5
App use frequency (times/day)
0-3
46
=7
Educational level
High school or below
Junior college
Undergraduate
Masters or above
Monthly income (RMB)
<3000
3000-4999
5000-7999
8000-9999
10,000-14,999
215,000

145 (45.0)
178 (55.0)

136 (42.1)
140 (43.3)
30(9.3)
17 (5.3)

47 (14.6)
118 (36.5)
102 (31.6)
39 (12.1)
13 (4.0)
4(1.2)

287 (88.9)
28 (8.7)
8(2.5)

9(2.8)

37 (11.5)
253 (78.3)
24.(7.4)

28(8.7)
44 (13.6)
92 (28.5)
74 (22.9)
69 (21.4)
16 (5.0)
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M easurement M odel

First, we tested the reliability and validity of the constructsin
the model through CFA. The factor loadings of all first-order
constructswere greater than the recommended value of 0.7 [34].
Health empowerment was a second-order reflexive construct
in which the dimension of self-determination was less than the
recommended value of 0.7, thus excluding the dimension of
self-determination [35]. The minimum values for composite
reliability and Cronbach a were 0.827 and 0.715, respectively,
which are greater than the recommended value of 0.7, thus
ensuring the reliability of the construct measurement [36]. In
addition, the average variance extracted (AV E) was higher than
the critical value of 0.5 [36]. In summary, these indicators
confirm the convergent validity of the measurement model.
Multimedia Appendix 3 providesthetest results of convergence
validity and reliability.

Second, wetested discriminant validity by comparing the square
root of the AVE of the constructs with the correlation coefficient
between constructs. If the former is greater than the latter,
discriminant validity can be proven [37]. The correlations
between the constructswere all lessthan 0.7, and the values on
the diagonal (the squareroot of AV E) were significantly greater
than the correlation coefficients between constructs. Therefore,
discriminant validity was verified. For details, see Multimedia
Appendix 4.

Finally, according to the correlation matrix between constructs,
the correl ation coefficient between technol ogy gratification and
health empowerment was the maximum value (0.608), which
is less than the recommended value of 0.8, and the maximum
value of all varianceinflation factorswas 1.793, well below the
critical value of 10 [38]. Thus, multicollinearity was not a
serious problem in this study. The Harman single-factor test

Figure2. Analysisresults of the structural model.

Perceived . »ocial,
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was performed using SPSS version 22 (IBM Corp, Armonk,
NY) to analyze method bias. The analysis was performed
without rotation, and no factor was specified. If the number of
factors extracted ismore than one and the variance contribution
rate of the first factor does not exceed 40%, it is generally
considered that common-method biasisnot serious[39]. Inthis
study, the obtained first-factor variance contribution rate was
24.23% (less than 40%); thus, common-method bias was not a
serious problem.

Structural Model

Next, we tested the hypotheses. Figure 2 shows the results.
Perceived connection aff ordances were found to have significant
positive effects on social interactivity gratification and
informativeness gratification. Thus, Hlaand H1b are supported.
Perceived utilitarian affordances had significant positive effects
on informativeness gratification, technology gratification, and
function gratification; thus, H2a, H2b, and H2c are supported.
Perceived hedonic affordances had significant positive effects
on function gratification and enjoyment gratification. Therefore,
H3a and H3b are supported. The gratification of the user's 5
needs had a significant positive effect on health empowerment.
Thus, H4a, H4b, H4c, H4d, and H4e are supported. Social
interactivity, informativeness, and function gratification had
significant positive effects on continuance intention. Thus, H5a,
H5b, and H5d are al supported. Technology gratification and
enjoyment gratification did not have a significant effect on
continuance intention. Therefore, H5c and H5e are not
supported. Health empowerment had asignificant positive effect
on users continuance intention. H6 is therefore supported.
Finally, al control variables did not have significant effects on
the dependent variable. Overall, the model explained 59.5% of
the variation in health empowerment and 40.4% of the variation
in continuance intention and thus had good explanatory power.

: interactivy B= =.004
comnective | g 335 p< (01w graﬁﬁcaﬁg P =156, P=.004
affordances (R2=,1 12) ff =119, P=.005
B =266, P<.001
Informativeness
grat;lﬁca‘mon B =.144, P=026
(R:=302)
B =399, P<.001 \709 P=.001 v vy
=2 N <
Perceived Technology P ’ T Health Continuance
utilitarian LB =425, P<.001— grat:lﬁca‘mon B =357, P<.001—» mnp?werment —B =306, P<.001—» m‘:entlon
affordances — (R=.181) _y  (R™=595) (R*=.404)
B =460, P=.001 | p=146.P=012 N AL A4
LI T e M o o — = — — — — I
~a Funcion / B =111, P=.090 ! :
grat:lﬁca‘mon B =.148, P=033 : I
oy ®=32%) |
|
B =263, P<.001 ;!
Perceived | — Enjoyment | !
hedonic —p =573, P<.001— ] gratification B =237, P<.001 | :
affordances - (R1=.328) __________________ p =106, P=.065 ————— === |
|

M ediating Effect Analysis of Health Empower ment

The bootstrap method was used for the analysis of mediating
effects. Compared to traditional methods, the advantage of this
method is that it can directly test the indirect effects of

https://mhealth.jmir.org/2021/5/€21831
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Control variables: Gender, Age, Educational level,
Usage frequency, Usage experience

independent variables on the dependent variables, and it does
not require the mediating effectsto follow anormal distribution
[40,41]. The sample size was sel ected as 5000, and the sel ected
confidence interval method was the bias-corrected and
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accelerated bootstrap. Table 3 summarizes the mediating
analysis results obtained using SmartPLS 3.2.8. The effect of
perceived connection affordances on continuance intention
worked through 4 paths. Therefore, thereis evidence that health
empowerment played a mediating role in the influence of
perceived connection affordances, sociad interactivity
gratification, and informativeness gratification on continuance
intention. Perceived utilitarian affordances affected continuance
intention through 5 paths. Thus, there is evidence that health

Table 3. Bootstrapping results.

Liuetd

empowerment played a mediating role in the influence of
perceived utilitarian affordances, informativeness gratification,
technology gratification, and function gratification on
continuance intention. Perceived hedonic affordances affected
continuance intention through 3 paths. Thus, there is evidence
that health empowerment mediated the influence of perceived
hedonic affordances, function gratification, and enjoyment
gratification on continuance intention.

Path of the corresponding direct effect  95% confidence interval

Type of mediation

Indirect effect path 95% confidence interval

PCA?. 5GP - cI¢ 0.016 to 0.097 PCA - Cl
PCA -SIG-HEY- ] 0.0031t00.027 PCA - Cl
PCA - IGE- Cl 0.006 to 0.075 PCA - Cl
PCA - 1G-HE-CI 0.007 to 0.034 PCA - CI
PUAT-I1G-CI 0.005t0 0.118 PCA - Cl
PUA -IG—-HE-CI 0.011 t0 0.048 PCA - ClI
PUA - TGY-HE-cI  0.022t00.081 PCA - Cl
PUA - FGM- CI 0.006 t0 0.138 PCA - Cl
PUA - FG-HE-CI 0.004 to 0.049 PCA - CI
PHA - EG - CI 0.005 t0 0.088 PCA - Cl
PHA - FG - HE- CI 0.003 to 0.030 PCA - ClI
PHA -EG -HE-cl  0.0181t00.074 PCA - Cl

0.069t00.175 Partial
0.069t0 0.175 Partial
0.069t0 0.175 Partial
0.069t0 0.175 Partial
0.190t0 0.338 Partial
0.190t0 0.338 Partial
0.190t0 0.338 Pertial
0.190t0 0.338 Partial
0.190t0 0.338 Partial
—0.041t00.110 full

-0.0411t00.110 full

—0.0411t00.110 full

3PCA: perceived connection affordances.
bSIG: social interactivity gratification.
CCl: continuance intention.

9HE: hedlth empowerment.

€ G: informativeness gratification.

PUA: perceived utilitarian affordances.
9TG: technology gratification.

PEG: function gratification.

IPHA: perceived hedonic affordances.
IEG: enjoyment gratification.

Discussion

Principal Findings

This study obtained the following important findings: First, we
found that CDM apps can achieve health empowerment by
gratifying users’ needsthrough affordances. Gratificationiskey
to health empowerment. Among the affordances of CDM apps,
perceived connective, utilitarian, and hedonic affordances help
gratify needs related to the connection (social interactivity,
informativeness), utilitarian experience (informativeness,
self-management, technology), and hedonic experience
(enjoyment, function), respectively. Health empowerment gives
users a sense of a self-determined environment for generating
healthy behaviors. Therefore, it isimportant for the user’shealth
that the user understand how the CDM app promotes his or her
health empowerment. This finding is the same as those in the

https://mhealth.jmir.org/2021/5/€21831

studiesby Nelson et a [17] and Audrain-Ponteviaand Menvielle
[42], once again proving that the application of information
technology in the hedlth field can effectively promote health
empowerment.

Second, health empowerment was found to be a key factor
influencing users’ continuance intention, and it mediated the
influences of affordance and gratification on continuance
intention. This result suggests that enhancing the user’s sense
of empowerment is crucia to the lifespan of CDM apps.
Promoting the user’s sense of health empowerment isafeasible
way to stimulate continuance intention. Different from previous
research on health empowerment, which focused on the rights
of patients[8-10], thisfinding showsthat health empowerment
can aso promote the continued use of hedth-related
applications. Promoting health empowerment is a win-win for
patients and app providers.
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To suit our research scenario, we added “the gratification of
self-management functions” We found that gratification from
the self-management function was a mgjor factor influencing
users health empowerment and continuance intention.
Therefore, CDM apps should provide health management
functions corresponding to users’ needs to help users manage
their own health, thereby improving user satisfaction with the
functional design. We also found that technology gratification
and enjoyment gratification did not have a significant effect on
continuance intention; thus, H5c and H5e were not supported.
The possible reason for H5¢ being rejected is that technology
gratification is more concerned with convenience and ease of
use; such factors affect the initial adoption of the app but have
little effect on continuanceintention. Regarding H5e, this study
was conducted in the context of CDM; thus, the demand for
enjoyment might not be so large relative to other user needs. In
addition, when we used bootstrapping to test the mediating
effect, we found that its effect on continuance intention was
fully mediated by health empowerment.

Implications for Research

This study’s theoretical contributions are as follows: First, by
combining affordance, UGT, and health empowerment, an
antecedent model for theintention to continue using CDM apps
was established. This provides novel research ideas and a
research framework for investigating information system use
continuance, supplementing existing research on thistopic. This
study considered the role of health empowerment as a contextual
factor. Unlike previous studies that usually explore the effect
of perceived usefulness and satisfaction on continued use
intention [43,44], this study focused on CDM apps' ability to
empower users and health empowerment’s effect on continuance
intention. This provides a new perspective for exploring the
continued use of health applications.

Second, this study provides empirical guidance for studying
how to promote health empowerment. It also enriches the
literature on factors influencing heath empowerment.
Considering the important role of health empowerment in
stimulating individual health behaviors, this study found that
satisfying the different needs of users has a positive effect on
users health empowerment. Although past research has
indicated that health empowerment can be achieved by satisfying
individual needs[11,45], this has never been tested empirically
inthe context of CDM app usage. Future research may consider
starting from the perspective of “ affordance-gratification-health
empowerment” to explore more empowerment methods.

Third, thisstudy expandsthe application of UGT ininformation
systems literature by considering the role of a new type of
gratification and also deepens our understanding of the
antecedents of continuance intention. UGT has usually been
used to explain why people choose a particular media without
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involving a CDM app [12,46]. This study found that the
gratification of self-management functions was an important
factor influencing the continuous use of CDM apps. Further
prior research using UGT was based on the gratification of
various user needs and ignored the antecedents of gratifications
[13-15]. This study revealed how a CDM app can promote the
gratification of user needs from the perspective of affordance.
Therefore, this study expands UGT research and deepens our
understanding of it.

Limitations and Future Research

This study has some limitations. First, the samples involved
Chinese CDM app users. The conclusions should be carefully
considered in other scenarios. Comparative cross-cultural and
cross-platform studies could be considered in the future. Second,
this study considered 3 kinds of affordances for CDM apps
based on previous studies. There may be other types of
affordances that could be considered; future research could
develop more affordances. In addition to the 4 kinds of
gratifications scholars have used in the past, this study uniquely
added “gratification of self-management needs.” Users may
have other types of needs, which should be considered in future
research. Third, the data in this study are cross-sectional data,
and there is alack of analysis of influencing factors based on
thetime span. Longitudinal research can be considered in future
studies. Finaly, although we have specified the target of the
guestionnaire and set up screening items, somefal se respondents
may be included in the final sample. Future studies should
consider research methods that have more control over the
respondents (eg, experimental designs).

Conclusion

Under the overall framework of S-O-R, this study examined
the influence mechanism of CDM app users continuance
intention based on the perspective of perceived affordance,
UGT, and health empowerment. Theresultsindicated that users
perceptions of an app’s affordances can promote the gratification
of needs, and the gratification of key needs (ie, social
interactivity, informativeness, technology, and function
gratification) can stimulate users' continuance intention. At the
same time, the gratification of users needs can promote users
cognitions of health empowerment, thus stimul ating continuance
intention. Health empowerment was found to play a mediating
role in the influence of gratification on continuance intention.
From a practical perspective, app service providers should
design apps from the perspective of socia interaction (eg,
providing social networks), utilitarian functions (eg, health
self-management), and hedonic functions (eg, enhancing the
user’sinterest). By meeting users’ various needs, app developers
can improve the user’s ability to control his or her own health,
thus achieving the purpose of extending the life of the app.
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