International Journal of Nursing Sciences xxx (xxxx) xxx

Contents lists available at ScienceDirect

H O S T E D BY

International Journal of Nursing Sciences
journal homepage: http://www.elsevier.com/journals/international-journal-ofnursing-sciences/2352-0132

Continuous use of ﬁtness apps and shaping factors among college
students: A mixed-method investigation
Xiaoxiao Zhang, PhD Candidate a, Xiaoge Xu, Associate Professor b, *
a
b

School of International Communications, Faculty of Humanities and Social Sciences, University of Nottingham, Ningbo, China
Institute for Mobile Studies, Faculty of Humanities and Social Sciences, University of Nottingham, Ningbo, China

a r t i c l e i n f o

a b s t r a c t

Article history:
Received 24 February 2020
Received in revised form
12 July 2020
Accepted 15 July 2020
Available online xxx

Objective: This current study pursued an exploration of the psychological mechanism that determines
college students’ continuance intention to use ﬁtness apps.
Methods: This current study adopted a mixed methods research that composed two distinct phases.
Study 1 was quantitative research that helped to identify determinants of Chinese college students’
continuance intention to use. A self-reported questionnaire was completed by 379 college students to
ascertain their user experience. Study 2 was qualitative research. A semi-structured interview was
conducted with a sample of 10 college students. Study 2 can be seen as a follow-up study and it pursued
an in-depth understanding on how college students use ﬁtness apps in the everyday life and their views
towards study 1’s major ﬁndings.
Results: The results revealed that ﬁve factors (conﬁrmed usefulness, conﬁrmed ease of use, satisfaction,
ﬁtness achievement and social connection) were found to signiﬁcantly and positively affect college
students’ continuous intention to use ﬁtness apps. Entertainment did not show obvious impact. In the
interview, college students reported that even if they don’t obtain entertainment from ﬁtness apps, they
will still push themselves to use them, because they have a very speciﬁc goal when using ﬁtness apps,
which is to achieve health and ﬁtness.
Conclusion: These ﬁndings indicated that successful ﬁtness apps should make users feel convenient to
use and indeed improves the ﬁtness user’s efﬁciency. Besides, people are more eager to get the information with strong credibility with the negligible effort. This implies more efforts should be made to
design apps that can provide high-quality services. Moreover, if apps designers can pay more attention to
protecting the personal information and data, it will inspire more people to use social connection
functions.
© 2020 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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What is known?
C The previous works have studied 1) the general features and
functions of ﬁtness apps; 2) younger users’ initial acceptance
and adoptive behaviors of using ﬁtness apps.
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What is new?
C This current study has further conﬁrms that 1) ﬁve factors
that determine younger users’ continuance intention to use
ﬁtness apps: conﬁrmed usefulness, conﬁrmed ease of use,
ﬁtness achievement, satisfaction and social connection; 2)
impacts of different factors on younger users’ continuance
intention to use ﬁtness apps are different; 3) younger users
attributed their ﬁtness achievement to self-efﬁcacy.

1. Background
Today, our daily lives rely intensively on the “omnipotent” smart
phones. The management of personal health and ﬁtness is no

https://doi.org/10.1016/j.ijnss.2020.07.009
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creativecommons.org/licenses/by-nc-nd/4.0/).
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exception to this trend [1]. Fitness apps serve as a major component
of the health apps for smart phones. In addition to tracking and
recording users’ health and ﬁtness activities, these apps can provide
users with tailored and detailed exercise instructions. With the
help of ﬁtness apps, users might ﬁnd it easy to maintain motivation
to achieve their ﬁtness goals [2,3]. As “digital natives” [4], an
increasing number of college students proactively choose this novel
way to monitor and improve their health [5]. In China, college
students have formed a strong user base.
Due to the fact that ﬁtness apps are gaining ever more popularity, literature has emphasized the importance of this new phenomenon. Broadly speaking, previous works has been carried out in
the following aspects. A group of studies have investigated the
general features of health and ﬁtness apps, attaching great attention to the design and the functions of those apps [6e10]. While
these studies’ main ﬁndings have helped to explain the functional
aspects of health and ﬁtness apps, their main limitation has been a
lack of concern for the actual ways in which health and ﬁtness apps
are being used. That is, such studies seldom collected and analyzed
people’s actual attitudes toward health and ﬁtness apps and their
behaviors in using those technologies. For this reason, some
scholars have explored the users’ experience with using this latest
technology, that is, their behavioral, perceptual, and emotional
aspects of using ﬁtness apps [11e14]. Most of these studies have
examined the potential of ﬁtness apps to address speciﬁc ﬁtness
and health issues, such as weight loss, muscle building, and body
lines’ shaping [14e16]. Nevertheless, apart from their theoretical
and practical contributions, these studies do share a major
constraint: they did not ﬁgure out the reasons people use these
apps. Lately, the focus has shifted to motivations behind users’
choice. These studies focused on the reasons why people are using
health apps for the ﬁrst time [17e19]. Methodologically, most of the
studies have adopted the quantitative study and investigated
various constructs to determine the factors inﬂuencing people’s
adoption of ﬁtness apps.
From systematically reviewing the current works, the
researcher found scholars overwhelmingly focused on the users’
initial adoptive behaviors and little research investigated younger
users’ continuance usage behaviors. Additionally, literature showed
that most young people use ﬁtness apps only for a very short time
and then remove them from their smart phones [1,11]. Few scholars
has explored the cause of this phenomenon. It is vital to explore the
reasons behind it, after all, the long-term survival and ultimate
success of ﬁtness apps depend more on continuous usage. Therefore, this paper aims to pursue an exploration of the psychological
mechanism that determines college students’ continuance intention to use ﬁtness apps.

acceptance model (TAM) proposed by Davis in 1989. He introduced
a new constructdperceived usefulnessdand suggested it as a
critical factor affecting users’ post-adoption of IS (see Fig. 1).
However, the ECM-ISC model failed to involve a hedonic factor, so
this study also employs uses and gratiﬁcations (U&G) as a theoretical framework.
Fig. 1: The expectation conﬁrmation model of information system continuous ECT-ISC model (Bhattacherjee, 2001).
The researcher extended the key variables of the ECM-ISC model
and generated the following new variables: conﬁrmed usefulness,
conﬁrmed ease of use and satisfaction. Additionally, the researcher
introduced the following key variables of U&G: entertainment and
social connection. In the following section, each variables will be
reviewed in more detailed way.
2.1. Conﬁrmed usefulness and conﬁrmed ease of use
Conﬁrmed usefulness and conﬁrmed ease of use evolved from
the inﬂuencing factors of the ECM-ISC model, which are “conﬁrmation”, “perceived usefulness” and “perceived ease of use”. The
ECM-ISC model argued that a person’s perceived usefulness and
perceived ease of use is affected by the degree of their expectation
conﬁrmation. The researcher combined these constructs into two
new constructs: “conﬁrmed usefulness” and “conﬁrmed ease of
use”. This study focuses on people who are currently using ﬁtness
apps. More speciﬁcally, these people have chosen to use ﬁtness
apps to remain ﬁt, so their perceived usefulness and perceived ease
of use of an app will no longer be crucial factors inﬂuencing their
satisfaction and continuous use behaviors. Instead, their true feelings and experience can be a crucial determinant. Hence, the
researcher created the two new constructs of conﬁrmed usefulness
and conﬁrmed ease of use. These constructs are used as major
factors to build the hypotheses.
2.2. Satisfaction
Satisfaction is the key construct of the ECM-ISC model. Satisfaction is conceptualized as “a psychological or affective state
related to and resulting from a cognitive appraisal of the
expectation-performance discrepancy” [21, p. 49]. According to the
ECM-ISC model, “users’ continuance intention is determined primarily by their satisfaction with prior use with IS use. Considering
that satisfaction is a positive and pleasurable state of attitude and
emotion, it is logical to hypothesize that conﬁrmed usefulness and
conﬁrmed ease of use would be positively associated with a user’s
satisfaction with a particular piece of technology.
2.3. Entertainment

2. Theoretical framework and hypotheses building
In the study of post-adoptive behaviors, the most widely used
theory is the expectation conﬁrmation model of information system continuous (ECM-ISC) [20]. It is used to study consumers’ intentions to repurchase or reuse products (services) from a
marketing perspective. This theory argues that consumers’ intentions to repurchase a product (service) is inﬂuenced by their
level of satisfaction, and the satisfaction is inﬂuenced by factors
such as expectation, perceived performance, and conﬁrmation. By
comparing their experience with their original expectations, consumers will develop a positive or negative opinion towards the
product (service), which will have an impact on their satisfaction.
Ultimately, satisfaction will affect their willingness to repurchase or
reuse the product (service). To make this model more applicable to
the information system (IS) environment, Bhattacherjee [20] made
some modiﬁcations by drawing on the widely accepted technology

Rather than borrowing key constructs from the ECM-ISC model,
this study introduced an important construct from the U&G
approach. Drawing on U&G, many previous studies found that
“entertainment” is the main factor for users to adopt the latest
technology [[11,21],22]. They found some motivations for ritual
uses, such as relaxation, passing time and entertainment would
inﬂuence people’s use of ﬁtness apps.
2.4. Social connection
Social connection is another factor that is frequently used in the
study of mobile apps. A social function allows users to communicate with other users within the ﬁtness apps by sharing their
progress and knowledge for successful results. Many researchers
found that the public sharing of sports activities can encourage
users to work harder [23]. Moreover, some scholars found that peer
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Fig. 1. ECT-ISC model.

feedback through mobile apps was signiﬁcantly correlated with
users’ continued adoption of these apps [18,24,25]. Compared with
other age groups, young people are more likely to interact with
their friends via a mobile phone. Encouragement and support from
friends and even competition can contribute to the continuous use
of ﬁtness apps. Therefore, this study will use social connection as a
crucial factor.

2.5. Fitness achievement
In addition to the conﬁrmation of usefulness and ease of use,
this study developed a new constructdﬁtness achievement. The
researcher believed that people’s ﬁtness achievements are also one
of the reasons for the apps’ continuous use. Put differently, if people
achieve their desired goals in the process of using ﬁtness apps, such
as losing weight, becoming strong and improving their level of
health, then they are more likely to continuing using these digital
tools. Although in the ﬁeld of mobile apps research no one has yet
focused on this inﬂuencing factor, there are many studies outside
this ﬁeld focusing on how obtained achievement affect users’
continued use. For example, Bhattaccherjee [20] examined the
factors that inﬂuence online banking users’ intention to continue
using IS. The results suggested that their continuous intention is
determined by their conﬁrmation of achievements from prior
system use. Similarly, Bøe, Gulbrandsen and Sørebø [26] explored
the motivations inﬂuencing teachers’ willingness to continue using
new communication technology in higher education and they
found teachers tend to use new technology when their expectations are fulﬁlled by using digital tools. Therefore, this study created
a new construct with achieved ﬁtness as a major factor and proposed the following hypotheses:
Based on a systematic review of the previous literature, the
following hypotheses are proposed. A new research model was
formulated, and selected potential relationships are described in
Fig. 2.
H1. Conﬁrmed ease of use is positively associated with college
students’ conﬁrmed usefulness of ﬁtness apps.

H4. Conﬁrmed ease of use is positively associated with college
students’ level of satisfaction with ﬁtness apps.
H5. Conﬁrmed ease of use is positively associated with college
students’ continuance intention to use ﬁtness apps.
H6. Students’ level of satisfaction with ﬁtness apps is positively
associated with college students’ continuance intention to use
ﬁtness apps.
H7. The entertainment from using ﬁtness apps is positively
associated with college students’ continuance intention to use
ﬁtness apps.
H8. Social connection is positively associated with college students’ continuance intention to use ﬁtness apps.
H9. Fitness achievement is positively associated with college
students’ level of satisfaction with ﬁtness apps.
H10. Fitness achievement is positively associated with college
students’ continuance intention to use ﬁtness apps.
3. Methods
3.1. Design
This study was approved by the institutional review board at the
University of Nottingham. A sequential explanatory mixed-method
design was used in this study and it was composed of two distinct
phases. Study 1 was quantitative research that helped to identify
determinants of Chinese college students’ continuance intention to
use ﬁtness apps. A self-reported questionnaire was completed by
379 college students to ascertain their opinion and experience.
Study 2 was qualitative research. Semi-structured interviews were
conducted with a sample of 10 college students. Study 2 was a
follow-up to the study 1. The interview questions were constructed
based on the ﬁndings from the ﬁrst phase. Study 2 pursued a
comprehensive and in-depth understanding of how college students use ﬁtness apps in their everyday lives and their views towards study 1’s unproven hypotheses.

H2. Conﬁrmed usefulness is positively associated with college
students’ level of satisfaction with ﬁtness apps.

3.2. Study 1: Quantitative research

H3. Conﬁrmed usefulness is positively associated with college
students’ continuance intention to use ﬁtness apps.

3.2.1. Participants
Study 1 adopted a cross-sectional web-based survey design. The
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Fig. 2. Proposed research model for determinants of college students’ continuance intention to use ﬁtness apps.

participants are college students who are currently using ﬁtness
apps. The sample data were collected by a self-report questionnaire. Data collection started from May 25, 2019 and ends on June
25, 2019. Participants were asked to complete a survey hosted on
the online survey platform Wenjuanxing. The researcher sent 450
questionnaires and 400 questionnaires were returned. Twenty-one
responses were excluded because 10 had conﬂicting answers or
incomplete responses and 11 were not from our target participants.
The remaining 379 responses were used in the data analysis. The
majority of participants were female (69.9%); males accounted for
31.1%. The respondents were between 18 and 30 years of age, with
an average age of 23 years. Of these, 48.5% had obtained a bachelor’s degree and 31.9% had obtained a master’s degree; the
remaining had a doctorate degree.

3.2.2. Measures
Based on some mature scale of information system researches,
the researcher designed a questionnaire for the current study. Each
dimension of the variable is measured by a 5-point Likert scale with
the following anchors: 1-Strongly disagree and 5-Strongly agree.

3.2.3. Data analyses
Data analyses have been performed for this study via structural
equation modelling (SEM), which was supported by AMOS 21.0
software. There are two stages of data analysis. Firstly, the validity
and reliability of the scale were examined, followed by the analysis
of the proposed research model. The results of each CFA are given
below. Further, reliability scores in terms of internal consistency
were computed for all composite measurements, and all scores
were statistically acceptable (i.e., larger than 0.70). Table 1 includes
the descriptive statistics for each variable and a complete list of the
items used to measure each variable. Secondly, the collected data
are processed by the structural equation model analysis.

3.3. Study 2: Qualitative research
3.3.1. Participants
In study 2, semi-structured interviews were conducted with 10
people who had participated in study 1. The researcher used criterion sampling to select the participants. There were three criteria:
1) college students should be a participant in Study 1 and show
interest in the subsequent study and 2) they can attend a face-toface interview or a video interview. 3) Using ﬁtness apps for
more than 2 months. The majority of participants were female
(70%) with an average age of 23.4 years. The average time spent on
ﬁtness apps is 11.2 months and the average frequency of using a
ﬁtness app is 2.8 times per week (see Table 2).

3.3.2. Data collection procedure
The institutional review board at the University of Nottingham
approved the study. Data collection begins on July 5, 2019 and ends
on July 15, 2019. Prior to the interview, the researcher will inform
participants of the purpose of the interview and ask if it is
acceptable to record the session. If the participant chooses to
continue, he or she ﬁrst completes an information consent form.
Next, the researcher will ask about the participant’s demographic
information such as age, gender, ﬁtness apps usage, and so on.
Then, the interview will be conducted by asking questions; these
questions are based on study 1’s ﬁndings. A participant can
terminate the interview if he or she considers a question to be an
invasion of privacy or he or she does not want to provide an answer.

3.3.3. Data analysis
The verbatim transcripts were analyzed by using NVivo. The
researcher used inductive thematic analysis to analyse the data,
including comparing the raw data with the emerging topic tags and
deﬁnitions and reﬁning them further by merging, adding, and
removing redundant topics. Finally, the researcher identiﬁed some
themes.
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Table 1
Operationalization of construct.
Variables

Items

Conﬁrmed ease of CEOU1. I learned how to use ﬁtness apps quickly and easily.
use
CEOU2. I have easily mastered and used most functions of ﬁtness apps.
Conﬁrmed
CU1. Fitness apps have improved my daily exercise efﬁciency.
Usefulness
CU2. Fitness apps have provided a lot of content and guidance to enrich my daily exercise.
CU3. Some functions of ﬁtness apps are very practical for me.
CU4. Fitness apps have helped me save money on daily exercise.
Entertainment
E1. The ﬁtness apps have some features that I ﬁnd interesting and fun.
E2. Using ﬁtness apps has given me a lot of pleasure.
E3. For me, using ﬁtness apps is a very enjoyable process.
Fitness
AF1. By using ﬁtness apps, I can do aerobic exercise for longer periods of time (running, yoga,
Achievement
walking, cycling, swimming, etc.).
AF2. By using ﬁtness apps, I can do anaerobic exercise for longer periods of time (push-ups,
dumbbells, weight lifting, muscle strength training, etc.).
AF3. By using ﬁtness apps, I get stronger (or slim).
Social Connection SC1. Using ﬁtness apps have helped me ﬁnd more like-minded friends.
SC2. I have a lot of friends on ﬁtness apps.
SC3. Through the ﬁtness apps I am currently using, I have shared ﬁtness information with other
users.
Satisfaction
SA1. It is wise to choose a ﬁtness app
SA2. Choosing a ﬁtness app is a good decision
SA3. overall, I feel very satisﬁed using ﬁtness apps
Continuance
CU1. After using it for a while, I continued to use the ﬁtness apps
intention to use CU2. After using it for a while, I have increased my use of ﬁtness apps.
CU3. I would like to recommend the ﬁtness app I am using to others.
CU4. I have positive comments on the ﬁtness App I am using.

Cronbach’s Standardised
Factor Loadings
a

Composite
Reliability

AVE

0.933

0.9288

0.8133

0.9048

0.656

0.9328

0.8223

0.9175

0.7879

0.9084

0.7133

0.9471

0.8564

0.899

0.6916

0.931

0.93

0.931

0.943
0.881
0.76
0.759
0.828
0.826
0.914
0.923
0.883
0.928
0.829

0.929

0.932

0.932

0.903
0.756
0.887
0.855
0.914
0.941
0.923
0.861
0.704
0.878
0.871

Table 2
Demographic characteristics of participants.
Participant

Age

Gender

Fitness app

Usage time (months)

Frequency (per week)

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10

23
22
22
18
25
27
24
22
23
28

Female
Male
Female
Female
Female
Male
Female
Male
Female
Female

Keep
Keep
Keep
Nike training
YueDongQuan
GuDong
Keep
Keep
Nike training
Keep

4
24
2
6
8
36
8
6
3
15

2
5
1
2
3
4
2
3
1
5

4. Results
4.1. Study 1
In reviewing the previous literature, seven model ﬁt indices (i.e.,
c2/df, GFI, AGFI, IFI, TLI, CFI and RMSEA) for this path analysis were
reviewed [28,29]. More speciﬁcally, c2/df ¼ 3.292, GFI ¼ 0.861,
IFI ¼ 0.940 and RMSEA ¼ 0.079. Therefore, the path analysis results
achieved acceptable model ﬁts (see Table 3). Speciﬁcally, eight
hypotheses are conﬁrmed while the remaining two hypotheses

were not supported (see Table 3). Continuance intention to use was
strongly predicted by conﬁrmed usefulness (b ¼ 0.378, P < 0.001)
conﬁrmed ease of use (b ¼ 0.377, P < 0.001); satisfaction and social
connection also have a signiﬁcant and positive impact on continuance intention to use (b ¼ 0.345, P < 0.001; b ¼ 0.091, P < 0.01).
Particularly, the inclusion of conﬁrmed usefully and conﬁrmed ease
of use in the regression model explained 51.4% and 39.6% of the
variance of continuance intention to use respectively (R2 ¼ 0.514;
R2 ¼ 0.396), satisfaction explained 50.7% of the variance of
continuance intention to use (R2 ¼ 0.507) and the social connection

Table 3
Path analysis results.
Research hypotheses

Path coefﬁcient

P

Finding

Conﬁrmed usefulness ) Conﬁrmed ease of use
Satisfaction ) Conﬁrmed usefulness
Satisfaction ) Conﬁrmed ease of use
Satisfaction ) Fitness achievement
Continuous use )Satisfaction
Continuous use ) Conﬁrmed usefulness
Continuous use ) Conﬁrmed ease of use
Continuous use ) Entertainment
Continuous use ) Social connection
Continuous use ) Fitness achievement

0.681
0.175
0.285
0.030
0.345
0.378
0.377
0.008
0.091
0.167

<0.001
0.018
<0.001
0.601
<0.001
<0.001
<0.001
0.783
0.002
<0.001

Supported
Supported
Supported
Not supported
Supported
Supported
Supported
Not supported
Supported
Supported
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explained 29.6% of the variance of continuance intention to use
(R2 ¼ 29.6). Therefore, hypotheses 3, 5,6 and 10 are supported.
However, the hypothesis of a positive association between entertainment and continuous use was unsupported due to a lack of
statistical signiﬁcance, so that hypothesis 7 is rejected. Additionally,
satisfaction was predicted by conﬁrmed usefulness (b ¼ 0.175,
P < 0.05) and conﬁrmed ease of use (b ¼ 0.285, P < 0.001). Therefore, hypotheses 2 and 4 are supported. The inclusion of conﬁrmed
usefulness and conﬁrmed ease of use in the path model explained
38.7% and 21.3% of the variance of satisfaction (R2 ¼ 0.387;
R2 ¼ 0.213). Additionally, the hypothesis of a positive association
between ﬁtness achievement and continuance intention to use was
supported due to a statistical signiﬁcance and positive sign with the
path coefﬁcient value; thus, hypothesis 10 was conﬁrmed. Nevertheless, the hypothesis between ﬁtness achievement and college
students’ level of satisfaction were not supported because of poor
statistical signiﬁcance; therefore, hypotheses 9 are not conﬁrmed.
Hypothesis 1 is supported. The conﬁrmed ease of use was a signiﬁcant predictor of conﬁrmed usefulness (b ¼ 0.760, P < 0.001).
The inclusion of conﬁrmed ease of use in the path model explained
48.5% of conﬁrmed usefulness (R2 ¼ 0.485). The implications of
these results are discussed in the next section.

4.2. Study 2
4.2.1. Factors for continuance intention to use ﬁtness apps
In study 1, the researcher identiﬁed some factors that will affect
college users’ continuance intention to use ﬁtness apps. In the
interview, the researcher attempted to understand how these factors affect college users’ adoption of new technologies and whether
there are additional factors that affect their choices and decisions.
Conﬁrmation of effectiveness. Most college students agreed that
the ﬁtness apps they currently use have dramatically improved
their efﬁciency. They agreed with study 1’s ﬁndings, that is,
conﬁrmed usefulness and conﬁrmed ease of use are the two most
crucial factors that determine their continuous use behaviors. This
is consistent with the results of study 1 and those of many previous
ﬁndings [1,7e9].
“Keep is easy to operate and I can easily learn how to use it. And, its
interface design is very simple and easy to understand; through
navigation you can quickly ﬁnd what you need.” [P4]
“I use Mi Band. Every day, I transmit my sports data to YueDongQuan (a ﬁtness app) through Mi Band. I think YueDongQuan’s
information record is very accurate and the feedback and suggestions are timely. The system quality of these ﬁtness apps is quite
good.” [P6]
High Quality and free of charge. High quality and free of charge
are important determinants. College students said ﬁtness apps have
many functions, including exercise courses, step counting and
coaching appointments. The quality of these functions, such as
whether the application can be logged into at any time, the data
processing is fast, the content provided is useful, and the various
functions can be ﬂexibly used, are all reasons that affect their
intention. The participants’ views were similar to those of many
studies [13,25].
“The operation is quite smooth. The experience is quite good.” [P10]
“Keep runs pretty fast and provides accurate data.” [P7]
Internal dedication and motivation. Many college students said
that intrinsic dedication and motivation determine whether they

would continue to use mobile apps for ﬁtness and health
enhancement. Although they admitted the utility of ﬁtness apps,
they believed that an individual’s self-motivation is a more
important inﬂuencing factor. Self-motivation was not adopted as
the main factor in study 1, while many previous empirical studies
adopted this factor and their results showed that it was the key
factor inﬂuencing people’s use of ﬁtness apps [7,25,28,29].
“I think the most important thing is whether you want to use a
ﬁtness app or not. It is an internal thing. People are motivated from
inside. In other words, the ﬁtness app is so well designed and
perfect, and the service quality is so high, if people don’t want to use
it, then all these advantages are meaningless.” [P2]

4.2.2. Opinions on the relationship between achieved ﬁtness and
satisfaction
Fitness achievements come from self-efﬁcacy. The results of
study 1 indicated that achieved ﬁtness has no positive inﬂuence on
college students’ level of satisfaction with ﬁtness apps. This ﬁnding
is different from many previous studies. In the interviews, we asked
participants for their opinions. Most of them attributed their
achievements in ﬁtness to their self-efﬁcacy, and they believed
their achievements had nothing to do with the ﬁtness apps. In other
words, college students became healthier, stronger, or slimmer
mainly because they are self-disciplined people and they often
push themselves to exercise; ﬁtness apps only play an auxiliary
role. Therefore, their ﬁtness achievements do not increase their
levels of satisfaction with ﬁtness apps.
“I use keep (a ﬁtness app) three times a week. I use it for losing
weight … Losing weight is a painful thing, but I still persevered …
lost almost 20 kg. I should thank myself. I mean if I choose to go to
the gym, I can still lose 20 kg in three months. So, I’m not going to
increase my satisfaction with ﬁtness apps just because I have lost
weight.” [P8]
However, there were a small number of people who believed
that achieved ﬁtness would improve their level of satisfaction with
ﬁtness apps to some extent. Most of them are heavy users who have
been using ﬁtness apps for more than two years and use them
relatively frequently. These people said they have beneﬁted
signiﬁcantly from using ﬁtness apps.
“I use ﬁtness apps almost every day. I have used them for over 1200
days. In this process, I became healthier and thinner, and my skin
became better. Many thanks to YueDongQuan (a ﬁtness app). I am
very satisﬁed with their services. I often recommend this app to
people around me.” [P2]

4.2.3. Opinions of entertainment and social connection
Negative opinion of entertainment. Similar to study 1’s results,
most participants said entertainment, like scoreboards and mini
games, are redundant in ﬁtness apps. They said they have a very
speciﬁc goal when using ﬁtness apps, which is to achieve health
and ﬁtness. As adults, even if they do not receive entertainment
from ﬁtness apps, they will continue to push themselves to use
them. Some students said that they were disturbed by the entertainment functions in ﬁtness apps, which reduce their exercise
efﬁciency. Some students said they hate the entertainment functions in ﬁtness apps because these functions take up too much
memory space on a smartphone, slowing down the execution of the
ﬁtness apps and affecting their user experience.
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“… entertainment is not the main function of ﬁtness apps. Some
entertainment functions like leading boards, points, badges, they
don’t increase my level of satisfaction with ﬁtness apps. In fact, I
rarely notice games in ﬁtness apps.” [P3]
“I still like the original version of Nike þ training (a ﬁtness app). The
revised version has many entertainment functions, such as calorie
factory, limited badge, calorie bank. These features are fancy, but
not really useful. I can’t ﬁnd some courses now. I feel that this app
has become complicated.” [P5]
Incompatible views on social connections. Study 1’s ﬁnding
suggested that social connections have a positive but weak effect on
college students’ intention to keeping using ﬁtness apps. In the
interviews, we asked participants’ views on this phenomenon.
Most participants hold incompatible views. They said ﬁtness apps
help them communicate and interact with other users, which allows them to obtain more useful information about ﬁtness. Additionally, they can share their diet and exercise status through
ﬁtness apps and they can receive “likes” from other users, which
makes them exercise more persistently. The results of many previous empirical studies also proved that ﬁtness apps’ social functions exert an obvious effect on people’s continuous use behaviour
[27e29].
“I’d like to share my exercise status.… If someone gives me a
thumbs-up, I will be very happy and it will improve my exercise
efﬁciency.” [P7]
“Although I don’t often share my ﬁtness status, I like to see others
share their status. I think it is very interesting. A lot of ﬁtness gurus
share tips on how to keep ﬁt. As for myself, I don’t like to tell people
where I work out or with whom. I think it’s personal.” [P9]
Nevertheless, they also expressed certain concern about the
social functions. The main concerns are privacy exposure and
harassment by strangers. Some argued that the sharing function
sometimes shows their locations, which makes them feel insecure.
Additionally, they are concerned about the release of sports data.
Other people said they tended to just show their exercise status to
their friends.
“I don’t share my ﬁtness status on public social media. I don’t think
it’s very safe. But, I share it with my friends and family who often
post comments or a thumbs-up, which I think encourages me to
keep exercising.” [P10]

5. Discussion and conclusion
The purpose of this mixed-methods study is to identify several
determinants of college students’ continuance intention to use
ﬁtness apps and to understand how they inﬂuence college students’ daily exercise. In the current study, a research model was
formulated and examined. Thus, the factors that inﬂuence people’s
continuance intention to use ﬁtness apps are known. At the same
time, in the second part of the mixed method study, the researchers
further explored people’s experiences and summarized their expectations for good ﬁtness applications. These will contribute to
future research.
To be speciﬁc, in study 1, eight proposed hypotheses are valid,
while two is not. The results revealed that factors such as satisfaction, conﬁrmed usefulness, conﬁrmed ease of use, ﬁtness
achievement and social connection are important predictors of
college students’ continuous use behavior. These factors affected
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their continuance intention to varying degrees. Of these, the
conﬁrmed usefulness and conﬁrmed ease of use signiﬁcantly and
positively affected college users’ satisfaction and continuance
intention to use. It is determined that conﬁrmed usefulness has the
greatest impact on continuance intention to use, followed by
conﬁrmed ease of use and satisfaction. In study 2, most participants
attributed their ﬁtness achievements to their self-efﬁcacy. Put
differently, college users believed they became healthier, stronger,
or slimmer mainly because they are self-disciplined and they push
themselves to exercise, whereas ﬁtness apps only play an auxiliary
role. Therefore, their ﬁtness achievements do not increase their
satisfaction with the ﬁtness apps themselves.
Furthermore, there are other two variables introduced from
U&Gdentertainment and social connection. Entertainment was
conﬁrmed not to have a signiﬁcant impact on college students’
intention to keep using ﬁtness apps, while social connection was
conﬁrmed to have a slight impact on their continuous use. This is
maybe because ﬁtness apps users’ adoptive behaviors are primarily
motivated by the functional capabilities, that is, the practical,
health-maintenance features available in the apps. The additional
features like mini-games and social sharing will not be major
determinants.
In study 2, students said the interaction among ﬁtness app users
helps motivate them to use of the ﬁtness apps. However, the researchers found ﬁtness app users were worried that using social
functions would reveal personal information. Therefore, ﬁtness
apps with better social functions will likely help users have more
motivation to achieve their health and ﬁtness goals. If app designers can focus additional attention on protecting personal information and data, more people will be inspired to use the social
functions. Additionally, many users said that the high-quality information and free classes provided by ﬁtness apps are crucial
determinants. The omnipotent internet provides people with a
large number of online resources so people can easily access health
and ﬁtness information. Under these circumstances, people are
eager to obtain information with strong credibility with a negligible
effort. This implies additional efforts should be made to design apps
that can provide high-quality services. The ﬁndings suggested that
app designers should provide more user-friendly information that
is highly credible and comprehensive.
This study, however, found that entertainment did not show an
obvious impact. That is, the entertainment the users obtained from
ﬁtness apps does not inﬂuence whether they wish to continue
using the app. This ﬁnding is quite intriguing as it is different from
the general understanding that has been argued by U&G research.
Previous studies regarded entertainment as one of the major factors that led to the adoption of the latest technology. Obviously, this
is not the case for users of ﬁtness apps.
As in study 1 and study 2, the users’ intention to use behaviors
are primarily motivated by the functions and qualities provided by
the ﬁtness apps.
These ﬁndings indicated that successful ﬁtness apps should
make users feel convenient to use and indeed improves the ﬁtness
user’s efﬁciency. Besides, people are more eager to get the information with strong credibility with the negligible effort. This implies more efforts should be made to design apps that can provide
high-quality services. Moreover, if apps designers can pay more
attention to protecting the personal information and data, it will
inspire more people to use social connection functions. Additionally, ﬁtness applications help people keep ﬁt and prevent chronic
diseases. According to [30], adults should have at least 2.5 h of
moderate to intense aerobic exercise every week to ensure the
beneﬁts to the heart and overall health. Aerobic exercise (such as
walking, jogging or running) can not only prolong life, but also
prolong high-quality life, thus reducing the burden of chronic
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diseases to a shorter time at the end of life.
6. Limitations and future research directions
This study has some limitations. First, there is a gender imbalance in the sample group. Most participants are female college
students. This gender bias in the sample may affect the accuracy of
the results. Additionally, the study group is composed of college
students who are more tech-savvy and proﬁcient at using new
technology, which limits the generalization of the ﬁndings. Moreover, the cross-sectional data does not allow for the analysis of
predictive power in understanding people’s post-adoptive behaviors. The researcher suggests that future research should collect and
analyse longitudinal data. Speciﬁcally, it is suggested that a panel
study be performed by collecting data from a particular group of
health app users at multiple temporal points.
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