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ABSTRACT
Background
Little known effectiveness of smartphone app exercise user in Indonesian nursing-students.
It is necessary to explore the influence of interactive technologies on self-rated health or
overall well-being. This study was evaluated an interactive smartphone-health app for
nursing-students and the impact of a program building with psychosocial base on the
increase of exercise efficacy to promote levels of physical activity (PA).
Methods
A pretest-posttest non-equivalent control design applied in 70 Indonesian nursing-students.
A randomized assignment with a time-cluster technique used to avoid information
contamination between groups. The web-based group received a social cognitive theorybased behavioral skill-building intervention by a web-based game with team competition
for 10-week of a program. Outcome included level of PA, health outcomes, and selfefficacy. Multivariate ANCOVA and Chi-square test were adopted to test pre- and postoutcome effects.
Results
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The main effects of the intervention on the number of steps/day, distance walked, calories
consumption, duration, and systolic blood pressure were significant (p<0.05). The
intervention group participants recorded more steps/day (p < 0.001, eta = 0.522), greater
distances walked (p < 0.001, eta = 0.521), greater calories consumption (p < 0.001, eta =
0.419), longer durations (p < 0.001, eta = 0.217), lower systolic blood pressure (p < 0.05,
eta = 0.103), and self-efficacy (p > 0.05, eta = 0.041) than the control group participants.
Conclusion
Web-based game combined with group competition programs could successfully increase
PA among nursing-students.
Keywords: web-based, physical activity, self-efficacy, social cognitive theory, university
students
1. INTRODUCTION
The transition from adolescence to young adulthood is considered as a critical period for
lowered physical activity (PA) among university students [1]. During this transition, some
stressors such as health motives, peer pressure, course work management, and difficult
schedules become main reasons for physical inactivity [2]. Insufficient PA has a 20% to 30%
leading risk factors of death compare active people [3]. People who perform insufficient PA
has 11% higher risk of mortality from non-communicable diseases than those meet the
physical activity guidelines [4]. According to a worldwide survey of the prevalence of
physical inactivity among university students across 23 countries, the overall prevalence rate
of low-intensity physical activity (PA) was 41.4% [5]. Another works have well-documented
that physical inactivity prevalence and participation rates tended to be low among university
students [6,7].
Indonesia is ranked 31th out of 46 countries in activity inequality [8]. In general, policies play
a significant role in individuals’ physical education literacy and attitudes. Per the educational
policy in Indonesia, physical education is not mandatory after high school. It is regulated by
the Indonesia Constitution in Peraturan Pemerintah (PP) No. 19 Tahun 2005 and Peraturan
Menteri Pendidikan Nasional (Permendiknas) No. 22 Tahun 2006. Sports and health
education is just left to the students’ preferences. Considering the above situation,
incorporating PA into university students’ lifestyle is a key strategy to enhance their PA level.
It is necessary and essential to promote university students’ physical activity behaviors and to
support long-lasting behavior changes beyond late adulthood [9]. However, the determinants
and antecedents of PA are diverse; thus, increasing PA is a societal rather than an individual
problem for school-based populations [10].
The health behavior change theory with demonstrated success improving health behaviors is
the social cognitive theory (SCT). Briefly, the SCT is predicated upon reciprocal
determination between (a) individual characteristics, (b) environmental factor, and (c)
behavior [11]. For instance, an individual with low PA self-efficacy (i.e., situational selfconfidence) and within an unsupportive environment for PA is less likely to engage in PA
behavior. Health behavior change interventions built upon the SCT have improved college
students’ PA behaviors [12,13].
The environmental support needs to be considered in designing a feasible intervention for
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promoting university students’ physical activity. Besides, the strategies applied should be
based on university students’ preferences, and it is even better to incorporate such strategies
in their daily activities, such as electronic technology usages via the Internet and smartphones
[14].
Indonesia is recognized as the country with the third highest number of Internet users in the
world, with more than half of Indonesian people using smartphones and the Internet actively
and over 30% of them being students [15]. However, little is known about the effectiveness
of smartphone app exercise use among nursing students. Therefore, it is necessary to explore
the influence of digital physical activity promotion and interactive technologies on self-rated
health or overall well-being. This study conducted a PA intervention through a developed
interactive smartphone exercise-based game (ISEB) and social media for Indonesian nursing
students to determine the role of the Internet-delivered program as a media in increasing PA.
2. MATERIALS AND METHODS
Study design
The research was conducted under the nonequivalent control group design. Recent study was
a 10-week 1:1 time-cluster randomization of an intervention group versus a control group
among nursing students. A time-cluster randomized design was used to minimize betweengroups contamination by using two groups (intervention and comparison) from a university
for related information.
Setting and sample
Seventy university nursing students in Makassar, Indonesia who were aged 20 years or above,
willing to participate, in possession of smartphones with Internet access, and abstain from
other PA or fitness training programs during the current study’s period were allowed to
register for ISEB. This study was conducted from February to September 2020. Data from 70
students (intervention group, n = 34; control group, n = 36) who responded to all our
scheduled inquiries during the intervention were analyzed. All participants were assessed at
2-time points: at entry as the baseline and after 10 weeks of intervention.
Ethical consideration
The Ethics Committee of the Ethics Review Board of the Local Government (Ref:
423.4/0012/wasbang/2020) approved the present study. All participants were provided a
consent form and given the assurance of data confidentiality and privacy.
Measurements/Instruments
Physical activity levels were measured by a small tri-axial accelerometer to be worn about the
dominant wrist as a watch. Movement data including data on daily steps, distance walked,
duration, and energy consumption for PA were transmitted to the smartphone app.
Physical anthropometrics including height and weight were measured by a valid electronic
stadiometer. Blood pressure was measured by a registered nurse using a validated and
calibrated digital automated sphygmomanometer after the participants had rested for at least
15 minutes [16]. Two consecutive measurements were obtained 5 minutes apart, and the
average of the two readings was recorded [17].
Self-efficacy for PA will be measured using a 9-item scale developed by Resnick and Jenkins
[18]. Resnick and Jenkins demonstrated acceptable internal consistency ( = 0.92), and a
squared multiple correlation coefficient using structural equation modeling of reliability (r2
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ranged from 0.38 to 0.76).
Data collection/Procedure
An interactive smartphone exercise-based game (ISEB) was used to promote the PA levels of
the nursing students in the intervention group. The PA levels of both groups were showed by
the daily use of ISEB on the smartphone. Using those data they play the social game.
First, the researchers explained the purpose of this study and provided PA-related knowledge
through a booklet. A 30-minute self-administrated structured questionnaire was used to
collect data, including those on social demographics, self-efficacy (SE) in exercise of PA.
Besides, height, weight, and blood pressure were assessed, while the levels of PA were
measured by smartphone health monitor app for 7 days.
After the pretest, the intervention group received an addition of a guided 50 minutes’
instruction to learn to use the smartphone health monitor app to collect PA information and
ISEB program for the 10 weeks of social media competition game implementation.
Regarding ethics issues, ID and password were set by each user through the smartphone app
to review individual PA information. For the social media competition game, 11 teams of 3 to
4 members were created in the intervention group based on friendship. Participants in the
control group received usual care.
Data analysis
Demographic characteristics and baseline measures were compared at baseline using
Pearson’s chi-square test and independent samples t-test. Changes from pretest to posttest in
outcome variables were calculated. Four multivariate ANCOVAs, with the baseline scores
serving as covariates, were used to measure differences in self-efficacy between the groups
after 10 weeks. All the statistical analyses were carried out using SPSS version 17 (IBM,
Chicago, Illinois). All the tests were conducted at α of 0.05. If the ρ-value ≤ 0.05, the
analyzed data were considered statistically significant.
3. RESULTS
Demographics
The participants’ ages ranged from 22 to 25 years, 23.16 years being the average. Twenty-one
percent of them were received diploma program. The average weight and BMI of participants
in each group were 62.35 kg and 24.54 kg/m2, respectively. The majority of the participants
had no smoking history (n = 61, 87.5%), no hypertension history (n = 56, 80.0%), and no
family history (n = 67, 96.1%). There were no significant differences between the
intervention and control groups in any of the demographic, physical activity, and self-efficacy
(SE) variables at pretest (all p > 0.05, see Table 1). On average, 90%–95% of the participants
accessed the smartphone App and recorded PA, and 85% had increased PA. The attrition rate
was about 21% for the intervention group and 18% for the control group.
At the End of the Intervention
A series of 2 (intervention or control) between-groups ANOVA tests showed no significant
pretest effect on the number of steps/day, distance walked, calories consumption, duration,
body weight, BMI, systolic blood pressure, and SE (all p > 0.05). Therefore, pretest
sensitization did not occur for any of the outcome measures (Tables 1–2).
The main effects of the intervention on the number of steps/day, distance walked, calories
consumption, duration, and systolic blood pressure were significant. The intervention group
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participants recorded more steps/day (p < 0.001, eta = 0.522), greater distances walked (p <
0.001, eta = 0.521), greater calories consumption (p < 0.001, eta = 0.419), longer durations (p
< 0.001, eta = 0.217), and lower systolic blood pressure (p < 0.05, eta = 0.103) than the
control group participants. No main effects of the intervention were observed on body weight
(p > 0.05, eta = 0.031) and BMI (p > 0.05, eta = 0.049). The main effects of the intervention
were observed on self-efficacy (p > 0.05, eta = 0.041).
4. DISCUSSION
This is the first reported study, which used smartphone health monitor app in combination
with social media group competition as a tool to promote PA in Indonesia. Overall, the
intervention was successful with medium effects. The intervention had significant effects on
the number of steps/day, distance walked, calories consumption, and duration of physical
activity. However, this association is stronger for higher-intensity physical activity.
Participants in the current study could participate in the PA of their own choosing and were
asked to increase duration of PA by 30 minutes per week. Although the participants met our
recommendations, it was likely that the PA conducted might not have been of sufficient
intensity to improve the cardiovascular fitness. However, the increase in PA might still have
influenced health outcomes, particularly in the area of metabolic fitness, an area for future
research.
Further work is required to determine how to maintain PA behavior in the longer term.
Fjeldsoe and colleagues’ [19] review of PA behavior change maintenance suggests that
increasing the intervention’s duration and/or building long-term follow-up prompts into the
app may be useful in achieving this. While the study’s intervention was mainly guided by the
social cognitive theory (SCT), other behavior change theories, which emphasize behavior
maintenance, such as the transtheoretical model [20]or the health action process approach,
and self-regulation theories [21], may provide valuable insights into further strategies to
maintain behavior changes in the longer term.
The success of the intervention in changing behavior and SCT variables is as reported by
some previous studies on university students [12, 22-24]. An SCT-based Internet intervention
was found to be a useful tool in the PA promotion of Indonesian nursing students. This study
found that the number of steps/day of the participants in the control group remained at the
low-end of step recommendation (i.e., < 7500) [25].
However, the participants in this study were neither contacted nor given any access to
interactive features after the intervention period. Marcus et al. [26] suggest that the lack of
contact with participants during follow-up might play a role in physical activity relapse.
Physical activity relapse in previous studies might have occurred because most the existing
web-based programs were not interactive enough during the intervention period to engage the
participants fully [27,28]. Future studies should examine the influence of continued postintervention contact or website access on the maintenance of PA.
This research highlights possible cross-cultural considerations for using SCT and the Internet
to promote PA. The influence of the Indonesian culture might partially explain PA
maintenance during intervention period. Cultural background and experiences can influence
one’s self; people’s way of living, thinking, and behaving is influenced by culture [29,30].
People in Western countries are more likely to be independent (behavior is organized
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primarily by reference to one’s own thoughts, feelings, and actions), whereas people in Asian
countries are more likely to be interdependent (behavior is determined by the perceived
thoughts, feelings, and actions of others) [29]. The interdependency of Indonesian nursing
students may have a role in PA promotion, as corroborated by the low attrition rate of ~21%
in this study in comparison to previous Western studies (~30%) by Vandelanotte et al. [31]
and [23]. It was also possible that the relationship between the self and SCT variables in
Indonesian nursing students was stronger than in Western students.
According to Bandura, SCT operates at interpersonal levels. SCT assumes that humans are
social beings who develop their sense of self and personal efficacy from others through
interpersonal exchanges, and that the interpersonal environment is critical in affecting and
predicting one’s health behavior and, in turn, health outcomes. Therefore, the
interdependency in Indonesian nursing students may have a stronger influence on SCT
variables than in Western students who may be more independent. However, the influence of
culture on starting and maintaining PA was not examined in this study; thus, this suggestion
needs verification, and future studies should examine the specific influence of culture on the
efficacy of SCT-based PA programs.
Gamification has been a popular tech trend in recent years. A smartphone health monitor and
social competition was carefully designed to incorporate numerous gamification features;
however, usage statistics and participant feedback specific to these features suggested they
were not strongly embraced by participants. Despite this, the smartphone health monitor and
social competition overall achieved strong usage and participant feedback. It was possible
that the influence of gamification was larger than the participants indicated—that it worked in
a subconscious way and did, in fact, contribute to engagement and utility of the smartphone
health monitor and social competition.
Alternatively, it might be that gamification has been overhyped, or at least unsuccessful in the
form in which it was implemented in our smartphone health monitor and social competition
program. Such hypotheses cannot be answered by our study; indeed, the field of gamification
for health behavior change is in its infancy, and considerable further work is needed to
explore its efficacy and optimal application.
This study has some significant methodological and theoretical strength including the use of a
randomized assignment with time-cluster randomized design as well as SCT and intervention
mapping in developing the interactive intervention program. However, the research was
limited to Indonesian university students who might be more likely to have access to the
Internet compared to other Indonesia populations. Thus, the results are not generalizable to
other Indonesia population groups. Future studies should confirm these findings with other
Indonesian population groups and include a measurement of the intensity of the activity
undertaken.
5. CONCLUSION
SCT and smartphone health monitor combine with social competition intervention can be
used as a framework for developing physical activity interventions. An SCT-based Internet
intervention program successfully promoted PA of Indonesian international university
students, which is consistent with previous studies conducted in Western and Asian countries.
The Internet is a potentially useful tool for delivering an SCT-based intervention PA program.
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However, the intervention should be tested in a variety of population groups over a longer
period before wide scale implementations.
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Table 1. Demographic and behavior overall and by experimental condition (n=70)
Overall Mean Intervention
Control (n=34); F or
(SD)/%
(n=34);
M M (SD)/%
X2
(SD)/%
Age
23.16 (3.63)
25.67(4.51)
25.10(2.01)
0.34
Gender (male)
57.1%
59.7%
56.9%
0.23
Education
(bachelor 89.7%
88.9%
88.7%
0.54
degree)
Religion (Islam)
59.3%
60.0%
62.4%
0.45
Smoking
(never 87.5%
88.1%
90.7%
0.62
smoking)
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PA Habit (No)
67.6%
68.5%
69.1%
DM History (No)
96.1%
94.1%
96.4%
Hypertension
History 80%
81.3%
83.2%
(No)
1. SD = Standard deviasi; DM = Diabetes mellitus; PA = Physical activity

0.57
0.80
0.71

Table 2. Descriptive statistic for main study outcome pre and post test (n = 70)
Mean (SD)
Variables
Pre test
Post test
Physical activity
Steps
3475.25 (2623.81)
6192.73(2751.12)
Distance
2.47(1.67)
5.12(2.13)
MET
126.23(93.83)
198.68(83.81)
Time
34.25(22.78)
65.25(43.23)
Health outcomes
Body weight
62.35(11.14)
61.89(11.38)
BMI
24.54(3.12)
24.00(3.10)
Systolic blood pressure
121.39(11.61)
119.39(10.45)
80.34(29.92)
84.12(32.24)
Self-efficacy
2. MET=Metabolic equivalent of task; BMI= Body mass index
Table 3. Physical activity, health outcomes, and self-efficacy for the expected treatment group
by time interaction (n=70)
Control
Variabl Intervention
F
P
es
Pre-test
Post-test
Pre-test
Post-test
Physical activity
Steps 2710.60±4582. 7813.79±8818. 2763.18±4505. 3734.57±5292. 72.18 0.00
45
71
18
84
6
0
1.78±3.08
5.85±6.00
1.86±3.12
2.16±2.40
69.47 0.00
Distanc
5
0
e
MET
96.51±169.73 254.22±285.25 94.29±158.16 122.07±172.77 46.56 0.00
1
0
Time
25.12±41.10
69.40±98.87
25.24±40.60
36.12±55.24
16.82 0.00
0
0
Health outcomes
BW
59.74±65.92
58.81±65.10
58.81±67.13
57.92±66.70
0.267 0.65
3
BMI
22.33±24.10
21.84±23.62
22.10±24.47
22.05±24.42
0.468 0.52
1
SBP
119.85±125.37 108.08±113.81 115.93±123.82 114.11±121.23 4.029 0.03
1
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77.28±95.15
80.65±101. 67.97±88.35
67.62±87.62
3.71
0.06
Self82
7
efficac
y
3. MET=Metabolic equivalent of task; BW = body weight; BMI = body mass index; SBP =
systolic blood pressure
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