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A B S T R A C T   

The present study was aimed to verify whether an integrating of wearable activity tracker device 
and a social media intervention strategy would be better than a standalone social media inter-
vention for improving physical activity (PA) and reducing sedentary time for Chinese post-
graduate population. A total of 42 full-time postgraduate students participated in this study, 
which were randomized to receive a 4-week social media intervention through WeChat either 
with (Wearable Device group) or without (control group) a wearable activity tracker device. 
Energy expenditure, step counts, moderate to vigorous physical activity time (MVPA) and 
sedentary time were assessed before and after the intervention. Besides, anthropometric pa-
rameters of body weight, body mass index, body fat rate, waist-to-hip ratio, as well as self- 
reported quality of life were also evaluated. It was found that both energy expenditure and 
step counts were significantly increased, while sedentary time was significantly reduced during 
the post-intervention test compared to the baseline test for Wearable Device group. No significant 
difference of PA was found for the control group. The results demonstrated that the integrating of 
wearable activity tracker device and a social media intervention was effective in promoting PA, 
while a standalone social media intervention may have no effect on the influence of PA for 
Chinese postgraduates.   

1. Introduction 

College students have demonstrated increased health problems for the insufficient levels of physical activity (PA) and high levels of 
sedentary behavior (SB) [1,2]. This is especially true for the population of Chinese postgraduate students [3]. In the past few decades of 
China, with supportive policy for enrollment of postgraduate, the number of postgraduates has witnessed a substantially expansion 
with 3,332,373 full-time students in 2021 according to the statistics from Ministry of Education of People’s Republic of China [4,5]. 
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The sharp increase in the number of postgraduate students has highlighted the health problems of postgraduates. It has been suggested 
that more than 80% of postgraduates in China was in sub-health status which can be mainly explained by insufficient PA and serious SB 
[6]. Therefore, it is urgent to develop effective strategies to promote PA and reduce SB in postgraduate population in China so as to 
reduce health problems. 

Social media intervention has been suggested as a potential intervention strategy to promote physical activity [7,8]. Social media is 
highly interactive [9], and may help to increase physical activity participation by allowing users to connect with and support each 
other, and share their experiences or challenges [10,11]. However, relevant previous researches have demonstrated inconsistent re-
sults and the effect of social media on physical activity participation remains elusive [11–15]. For example, in the research of Pope 
et al. a significant increase of moderate-to-vigorous physical activity (MVPA) has been observed after a 12-week social media inter-
vention [14]. On the contrary, an intervention of using an online social networking plus self-monitoring has not been found to produce 
desired outcomes for promotion of PA11. At present, there is little robust evidence on how social media interventions inform changes to 
behaviors related to physical activity, and well-established guidance cannot be achieved on how to responsibly and effectively use 
social media in physical activity interventions. 

The emergence and rapid development of sophisticated consumer-targeted wearable technology have enabled participants to 
measure and track their own activity levels, heart rate, energy expenditure, sleep, sedentary behavior, and physical activity intensity 
rather than just basic pedometer step counts [16–18]. Currently, wearable activity tracker devices have been adopted in increasing 
studies to promote physical activity and reduce secondary behaviors [19,20]. These devices have been found to help individuals to 
objectively monitor their physical activity levels, and thus increase the participation and amount of daily physical activities [21,22], 
such as research of Wang et al. suggested a technology-based self-monitoring device (Fitbit One) led to a statistically significant (within 
group) increase in MVPA after a 6-week intervention [23]. Moreover, previous research has suggested that the combination of 
wearable device and other behavior change techniques (such as social media) may bring greater improvement in physical activity 
participation [24,25]. However, according to the research of Pope et al. wearable technology may not result in an additional benefit of 
PA based on a social media intervention [14]. At present, current literature struggles to provide a concrete conclusion on the effect of 
physical activity promotion as a result of social media intervention with or without wearable activity tracker devices. 

Based on the above researches, this study aimed to assess and compare the effectiveness of a 4-week social media intervention 
through WeChat with (Wearable device group) and without (control group) a wearable activity tracker device for improving PA and 
reducing secondary outcomes for Chinese postgraduate population. It was hypothesized that a social media intervention with a 
wearable activity tracker device would be more effective in increasing PA and reducing overall sitting time compared with the social 
media intervention using traditional self-reports. 

2. Materials and methods 

2.1. Participants recruitment 

Based on the experimental design, the sample size was estimated prospectively using G*power v3.1.0 (Franz Faul, University of 
Kiel, Germany) with a level of 0.05 and power of 0.80. We used a conservative effect size of 0.6 based on a previous study [26]. As a 
result, the sample size was estimated to be 24 subjects. To allow for study withdrawal and dropout, we decided to recruit an additional 
eighteen participants. Thus, the planned sample size of this study was 42. 

Participants were recruited from the postgraduates of universities in Shanghai. A two-stage sampling method was implemented to 
recruit the participants. In the first stage, we randomly selected 42 classes of postgraduates and randomly assigned each class to 1 of the 
2 groups for intervention, with a 1:1 allocation ratio. In the second stage, postgraduates in these 42 classes were noticed to sign up for 
the experiment voluntarily. Based on the health records and baseline survey, postgraduates were excluded if they cannot meet the 
inclusion criteria. The inclusion criteria were as following: (1) Healthy postgraduates with self-reported PA engagement less than 150 
min of moderate or 75 min of vigorous-intensity activity per week based on the survey of the last month and were verified via scripted 
screening interviews; (2) body mass index (BMI) no more than 23.9 kg/m2 and was able to participate in physical exercise inde-
pendently; (3) had the daily habit and skillful ability to use smartphone; (4) had no history of using drugs, narcotics, and substances. 
(5) had no prior habit in using a smartwatch; (6) not participated in a PA and/or SB intervention within the last 3 months. Only one 
participant was randomly selected from candidates for each class to participant the experiment. Informed written consent was ob-
tained from all participants before the experiment. The study received ethical approval from the Ethics Committee of Tongji University 
of Medical Sciences (NO. 2020TJDX006). 

2.2. Experimental protocol 

This study was designed as a two-arm randomized controlled trial lasted between 19 January and 5 March in 2021. Before formal 
experiment, each participant was instructed to familiar with the test and intervention protocol. Participants were randomized into 1 of 
the 2 groups for intervention. All participants received a 4-week social media intervention on physical activity via WeChat (a popular 
social media site with over 800 million active users, similar to Facebook and Twitter, is widely used in China). However, only 1 group 
(the Wearable Device group) received a Wearable Device (Redmi band, Xiaomi, CHN) to monitor daily physical activity during the 
intervention and the other group (control group) was told to refrain from using wearable devices during the 4-week intervention. 
Baseline and post-intervention test (physical activity recording of consecutive 3 days, anthropometry measurement and investigation 
of self-perceived quality of life) were conducted before and after the intervention for each participant. The scheme of the study design 

J. Li et al.                                                                                                                                                                                                                



Heliyon 9 (2023) e20400

3

has been depicted in Fig. 1. 

2.3. Interventions 

2.3.1. Social media intervention strategy 
Social media intervention was conducted via WeChat based on behavioral changing theory to promote PA and reduce SB of the 

participants. The first implemented strategy of the intervention was online health education. Online health education was conducted 
by online lecture on recommendations and tips to formulate personal exercise plans, and educational materials learning concerning the 
significance of sport health and guidelines on physical activity promotion and sedentary behavior reduction. The next strategy was 
daily PA supervision via WeChat. Each participant was asked to submit PA diaries of 5 items labeled “Whether engaged in moderate-to- 
vigorous PA”, “Energy consumption”, “Sedentary time”, “Exercise type” and “Exercise time” during the intervention. The third strategy 
adopted in the social media intervention was social support. In this study, participants were allowed to interact with each other by 
exchanging user-generated information (e.g., exercise feelings and knowledge, mutual encouragement) and receive reminders, 
motivational messages and other support from researchers. The detailed description of the social media intervention strategy was 
described in Table 1. 

2.3.2. Wearable device 
Participants in wearable device group received a Redmi physical activity tracking wristbands along with an instruction booklet to 

inform participants the usage of the device. Briefly, the Redmi band is a fitness tracker that uses a three-axis accelerometer to detect 
any motion or movement and then converts it into measurable data. The Redmi band is similar to a regular watch with a wristband 
displayed the screen. The participants were able to objectively monitor their physical activity levels by tapping on the screen. 
Meanwhile, it synced with an associated smartphone mobile application (Redmi Sports Health, available in Apple and Android). The 
Redmi Sports Health enable personalized exercise goal-setting and sedentary-reminding, which would remind participants to take part 
in physical activities when sitting for a long time. Moreover, it provided feedback for participant to know about their own information 
on heart rate changing curve, PA energy expenditure, sedentary time, exercise intensity, sitting breaks and sleep. After one week 
familiarization with Redmi band, participants were suggested to set personal exercise goals and formula exercise plans in app and then 
wore the Redmi band until the intervention session was finished. During the intervention, participants were reminded to finish daily 
activity report questionnaire to collect PA amount of the participants. 

2.4. Measurements 

2.4.1. Physical activity 
Data on PA of the participants during daily life were collected at baseline and post-intervention test, and have been accepted as the 

primary outcome measure for this study. In this study, PA was assessed using an ActiGraph GT3X accelerometer (ActiGraph, Pensacola, 
Florida, USA). The ActiGraph GT3X is an accelerometer measuring PA based on motion sensors across three axes. The device provides 
data on energy expenditure, steps taken, and activity/sedentary bouts via publicly available validated algorithms [29]. The accel-
erometer was initialized using 60-s epochs to collect data at a sampling rate of 30 Hz. During the test, participants were instructed to 
wear the ActiGraph on the right hip on an elastic waistband during waking hours, except when bathing, swimming, or doing other 
water activities, for 7 consecutive days. A valid ActiGraph day was defined as ≥ 600 min wear time [30]. Following data validation, 
activity counts per minute were translated into sedentary time and minutes in MVPA based on the cut-offs by Troiano et al. [31]. The 
protocol of physical activity measurement has been depicted in Fig. 2. 

2.4.2. Anthropometric parameters 
Anthropometric parameters were measured using an advanced bioelectric impedance analysis body composition analyzer (MC- 

980MA, Tanita Co., Guangzhou, China). The participants’ height, age, sex and weight were inputted to the devices. All participants 
were prepared prior to measurement with the following protocol: wearing light clothing (same clothes for each participant at baseline 
and post intervention test), jewelry removed, barefoot, and wiping the soles of their feet with an alcohol swab, and bladder emptied. 

Fig. 1. Experiment design.  
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The subjects then stepped onto the scale, ensuring that the heels of both feet were positioned above the two heel electrodes. The 
subjects were then instructed to stand still onto the scale with the heels of both feet positioned above the two heel electrodes with arms 
by their side until the body composition measurement was complete. Body weight, body mass index, body fat rate, and waist-to-hip 
ratio were recorded as secondary outcomes. 

2.4.3. Quality of life 
Physical and mental health-related quality of life for each participant was assessed by the Short Form (SF)-12 scale developed by 

the Health Education Institute in Boston, USA, and has been translated to Chinese by Zhejiang University School of Medicine in 1991, 
which has been verified to have good reliability and validity in previous researches [32]. In the scale, 12 items assessed both physical 
and mental health quality of life, in which a higher final score indicated a better quality of life [33]. The participants were surveyed via 
an online questionnaire (https://www.wjx.cn/), during the baseline test and post-intervention test. Scale scores were also considered 
as secondary outcomes. 

2.5. Statistical analysis 

The statistical analysis was conducted in SPSS Statistics version 26 (IBM Corp, Armonk, NY). The S–W test (Shapiro-Wilk test) was 
used to test the normality of analytical data. Independent sample t-test was adopted to test the difference of weight, body mass index, 
body fat ratio and all PA indicators, while Kolmogorov–Smirnov test was adopted to test the difference of waist-to-hip ratio and SF-12 

Table 1 
Intervention component and participant activities for the online social media intervention.  

Intervention 
component 

Participant activities 

Online health 
education 

Researcher activities 
Online lecture 
Recommendations and tips to formulate personal exercise plans. 
Learning materials 
Global action plan on physical activity 2018–2030: more active people for a healthier world [27]; 
WHO Guidelines on Physical Activity and Sedentary Behavior [28]. 

PA supervision Participant self-report diaries 
Submit PA diaries of 5 items labeled “Whether engaged in moderate-to-vigorous PA”, “Energy consumption”, “Sedentary time”, “Exercise 
type” and “Exercise time” each day during the intervention via WeChat. 

Social support Participant activities 
Connect with other participants in the WeChat group; 
Provide messages to support to other participants’ PA participation; 
Share relevant information about exercise. 
Researcher activities 
Send self-report diaries reminder (daily); 
Post motivational messages to encourage exercise (weekly); 
Post exercise-related knowledge (weekly); 
Respond to participant questions and technical issues (as needed).  

Fig. 2. The protocol of physical activity measurement.  
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scores between Wearable Device group and the control group at baseline test. The difference of waist-to-hip ratio and energy con-
sumption between baseline and post-intervention test for Wearable Device group and body mass index, step counts and SF-12 scores 
for control group were determined by Wilcoxon signed rank test, while paired-sample T test was adopted to determine the difference of 
the rest parameters between baseline and post-intervention test for the two group participants. For normal distributed variable, results 
were expressed as mean ± SD, while for abnormal distributed indices, data were expressed as median (Interquartile Range). The 
significance level for all statistical analyses was set at p < 0.05. 

3. Results 

3.1. Basic characteristics of the Respondents 

A total of 42 full-time postgraduate students (64% female) aged 21–28 years (23.59 ± 1.39 years) from universities of Shanghai 
City in China volunteered to participate in this study. Participants were randomly assigned to the Wearable Device group (n = 21) and 
the control group (n = 21). 

All 41 recruited participants completed baseline test and randomization, including 15 males (37%) and 26 females (63%), with an 
average age of 23.59 ± 1.39. However, one participant lost in assessment of quality of life.20 participants were excluded from the 
analysis of accelerometer results for reasons of incorrect wearing of accelerometer that induce poor data quality. Thus, 41 individuals 
aged 23.58 ± 1.41 (63% females) were included for the analysis of anthropometric parameters, with 21 in the Wearable Device group 
and 20 in the control group. For PA parameters analysis, 22 participants were included with an average age of 23.68 ± 1.46 years (55% 
females) and 11 individuals for each group. For SF-12 scale score parameters analysis, 40 participants were included with an average 
age of 23.58 ± 1.41 (64% females), and 21 participants for the Wearable Device group and 19 participants for the control group. 

3.2. Baseline and post-intervention test 

Table 2 provides descriptive statistics for physical activity, anthropometric parameters and quality of life during the baseline and 
post-intervention test. For physical activity indicators of both Wearable device group and Control group, the averages of energy 
consumption, MVPA time, steps counts all increased while sedentary time decreased at post-intervention test compared to baseline 
test. For anthropometric parameters and quality of life, it seemed that Wearable device group showed more significant changes in Body 
Weight, Body Fat Rate, Waist-to-hip Ratio, BMI and SF-12 scores indices. 

3.2.1. Physical activity 
Fig. 3 showed the comparison of physical activity results between the baseline and post-intervention test for Wearable Device group 

and control group subjects. For the Wearable Device group subjects, the energy consumption tested during the baseline and post- 
intervention test were 233.99 ± 122.03 and 261.92 (284.91) kcals per day (Fig. 3a), while the results of step counts were 9564.75 
± 2966.06 and 11450.84 ± 3114.14 (Fig. 3d). Both energy expenditure and step counts tested during the post-intervention test were 
significantly increased compared to baseline test (energy consumption: p = 0.026, Cohen’s d = 0.526; step counts: p = 0.013, Cohen’s 

Table 2 
The overall results of the physical activity, anthropometric parameters and quality of life during the baseline and post-intervention test.   

Group Baseline Post-intervention 

Physical activity (per day) 
Energy consumption (kcals) Wearable device group 196.70 (175.11)# 261.92 (284.91)# 

Control group 268.33 (246.66)# 248.61 (170.12)# 

Sedentary Time (min) Wearable device group 717.35 ± 109.72 661.97 ± 105.31 
Control group 643.09 ± 102.74 624.16 ± 108.36 

MVPA Time (min) Wearable device group 61.15 ± 24.98 81.91 ± 32.77 
Control group 62.19 ± 24.05 72.47 ± 39.52 

Steps Counts Wearable device group 9445.33 (5078.00)# 11097.67 (4846.00)# 

Control group 8904.00 (4794.33)# 8250.67 (5861.67)# 

Anthropometric parameters 
Body Weight (kg) Wearable device group 57.11 ± 7.16 56.90 ± 7.27 

Control group 61.00 ± 9.96 61.29 ± 9.89 
Body Fat Rate (%) Wearable device group 24.30 ± 5.02 23.73 ± 4.95 

Control group 23.74 ± 8.40 23.38 ± 8.67 
Waist-to-hip Ratio Wearable device group 0.81 (0.10)# 0.80 (0.10)# 

Control group 0.84 (0.07)# 0.84 (0.08)# 

BMI (kg/m2) Wearable device group 20.30 (2.85)# 20.00 (2.70)# 

Control group 22.15 (2.68)# 22.10 (2.90)# 

Quality of Life 
SF-12 scores Wearable device group 25.95 ± 5.58 26.33 ± 5.35 

Control group 29.78 ± 7.49 29.68 ± 7.09 

Note.#Represents that data was not normal distributed. For normal distributed variable, results were expressed as mean ± SD, while for abnormal 
distributed indices, data were expressed as median (Interquartile Range). 
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d = 0.710). For Sedentary time showed in Figure-3b, the result has significantly reduced from 717.35 ± 109.72 min per day at baseline 
test to 661.97 ± 105.31 min per day at the post-intervention test (p = 0.031, Cohen’s d = 0.757). No significant differences were found 
between the post-intervention and baseline test for the MVPA time showed in Figure-3c for the Wearable Device group (P = 0.101, 
Cohen’s d = 0.545), and the total four indices of physical activity results for the control group subjects (energy consumption: p = 0.649, 
Cohen’s d = 0.141; Sedentary time: p = 0.334, Cohen’s d = 0.306; MVPA time: p = 0.362, Cohen’s d = 0.288; step counts: p = 0.461, 
Cohen’s d = 0.231). 

3.2.2. Anthropometric parameters 
The comparison of anthropometric parameters results between the baseline and post-intervention test for Wearable Device group 

and control group subjects were illustrated in Fig. 4. For the Wearable Device group subjects, the body weight tested during the 
baseline and post-intervention test were 57.11 ± 7.16 and 56.90 ± 7.27 kg, the results of body fat rate were 24.30 ± 5.02 and 23.73 ±
4.95% (Figure-4a), the results of waist-to-hip ratio showed in Figure-4c were 0.81(0.10) and 0.80(0.10), and the results of BMI showed 
in Figure-4d were 20.3(2.85) and 20(2.70) kg/m2. The results of the control group tested during the pre- and post-intervention were 
61.00 ± 9.96 and 61.29 ± 9.89 kg for the indices of body weight, 23.74 ± 8.40 and 23.38 ± 8.67 for the indices of body fat rate 
(Figure-4b), 0.84(0.07) and 0.84(0.08)% for the indices of waist-to-hip ratio, and 22.15(2.68) to 22.10(2.90) Kg/m2 for the indices of 
BMI. Table 3 showed the statistics p values and effect sizes of different compare group for anthropometric parameters. No significant 
differences were found between the post-intervention and baseline test for all the indices of anthropometric results for both the 
Wearable Device group and the control group subjects. However, for the body fat rate index of the Wearable Device group subjects, a 
significant difference of one-tailed test has been reached between the post-intervention test and the baseline test (one tailed p =
0.0385), with an average of 0.57% decrease during post-intervention test compared to the baseline test. 

3.2.3. Quality of life 
The results of SF-12 scores for both Wearable Device group and control group subjects during the baseline and post-intervention 

test were presented with their 95% confidence intervals in Fig. 5. The results of the Wearable Device group tested during the pre- and 
post-intervention were 25.95 ± 5.58 and 26.33 ± 5.35, and 29.78 ± 7.49 to 29.68 ± 7.09 for the control group. No significant dif-
ference was found between the baseline and post-intervention test for both Wearable Device group (p = 0.734, Cohen’s d = 0.075) and 
Control group (p = 0.943, Cohen’s d = 0.017), and between the Wearable Device group and control group participants during the 
baseline (p = 0.078, Cohen’s d = 0.585) and post-intervention test (p = 0.098, Cohen’s d = 0.537). 

4. Discussion 

This study presented some of the first findings of the impact of social media support combined with wearable activity tracker 

Fig. 3. Comparison of the results of energy expenditure (a), sedentary time (b), MVPA time (c) and step counts (d) between Wearable Device group 
and control group subjects during the baseline and post-intervention test. For Wearable Device group, both energy expenditure and step counts 
tested were significantly increased, while sedentary time was significantly reduced during the post-intervention test compared to the baseline test. 
For normal distributed variable (sedentary time and MVPA time), results were expressed as mean ± SD, while for abnormal distributed indices 
(energy consumption and steps counts), data were expressed as median (Interquartile Range). Significant differences are indicated by asterisks (p 
< 0.05). 
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strategies on physical activities and sedentary behaviors of Chinese postgraduate students. It was interestingly found that the inte-
grating of wearable activity tracker device into a social media intervention showed better effects in increasing PA and reducing 
sedentary time of Chinese postgraduates compared with the social media intervention using traditional self-reports, which has verified 
the hypothesis of the current study. 

Social media intervention has been suggested as a potential intervention strategy to promote physical activity, although at present 
there is little robust evidence on how social media interventions inform changes to behaviors related to physical activity [34,35]. In the 
present study, the use of Online health education, WeChat groups and the accessibility of information and interaction were the main 
characteristics of social media interventions used to elevate participation of physical activity. However, no significant enhancement of 

Fig. 4. Comparison of the results of body weight (a), body fat rate (b), waist-to-hip ratio (c) and BMI (d) between the baseline and post-intervention 
test for Wearable Device group and control group subjects. For normal distributed variable (body weight and body fat rate), results were expressed 
as mean ± SD, while for abnormal distributed indices (waist-to-hip ratio and BMI), data were expressed as median (Interquartile Range). For both 
Wearable Device group and Control group, no significant differences were found between the post-intervention and baseline test for the indices of 
body weight, body fat rate, waist-to-hip ratio and BMI. 

Table 3 
The statistics p values and effect sizes of different compare group for anthropometric parameters.  

Compare group p Cohen’s d 

Body Weight 
Baseline: WD group vs. Control group 0.158 0.450 
Post: WD group vs. Control group 0.112 0.508 
WD group: baseline vs. post 0.424 0.178 
Control group: baseline vs. post 0.239 0.272 
Body Fat Rate 
Baseline: WD group vs. Control group 0.797 0.082 
Post: WD group vs. Control group 0.875 0.050 
WD group: baseline vs. post 0.077 0.406 
Control group: baseline vs. post 0.284 0.247 
Waist-to-hip Ratio 
Baseline: WD group vs. Control group 0.677 0.131 
Post: WD group vs. Control group 0.555 0.186 
WD group: baseline vs. post 0.119 0.356 
Control group: baseline vs. post 0.577 0.127 
BMI 
Baseline: WD group vs. Control group 0.167 0.440 
Post: WD group vs. Control group 0.099 0.528 
WD group: baseline vs. post 0.381 0.195 
Control group: baseline vs. post 0.378 0.202 

Note. Post is for the short of Post-intervention, WD group is short for Wearable device group. 
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PA was found as a result of a 4-week social media intervention without wearable activity tracker device in the present study. The 
results were consistent with the conclusion of a meta-analysis research that social media interventions relating to healthy lifestyles 
tend to show low levels of participation [10]. Even so, elevated PA has also been found after social media intervention for many 
researches [36–38]. Compared to relevant previous researches, it seemed that the unpromising outcomes of the social media only 
intervention would be related to the specific population of Chinese postgraduates, the result of some participants being discouraged by 
the act of self-monitoring, as well as the relatively shorter duration time of intervention. 

Up to date, only a few studies have examined the use of wearable activity tracker device in combination with social media 
intervention. For example, Vandelanotte1 et al. demonstrated the effectiveness of integrating physical activity trackers into a web- 
based computer-tailored intervention for the promotion of PA39, and another randomized trial observed that a website added to 
pedometer use improved daily step counts38. However, a combination of wearable device and social media strategy may not result in 
an additional benefit of PA compared to standalone social media intervention [14]. In this study, both energy expenditure and step 
counts tested were significantly increased, while sedentary time was significantly reduced during the post-intervention test compared 
to the baseline test for wearable device group. Moreover, although most parameters of anthropometric parameters and quality of life 
showed no significant change after intervention, the body fate rate index of the Wearable Device group has decreased by an average of 
0.57% and reached a significant difference of one-tailed test. All the results indicated that the integrating of wearable activity tracker 
device and a social media intervention may be effective in promoting physical activities for Chinese postgraduates. 

In terms of wearable devices adopted in PA intervention, it has been suggested that a more mainstream, intuitive and smaller smart 
device would be helpful when seeking to enhance PA awareness and self-regulation among college students [14,40,41]. In the research 
of Vandelanotte et al. [39] a Fitbit activity tracker was adopted while in the researches of Wan et al. [38], an Omron HJ-720 ITC 
pedometer was adopted on the basis of web-based intervention. The wearable devices used in the above two researches were smart and 
intuitive, and have demonstrated the effectiveness of integrating physical activity trackers into a web-based computer-tailored 
intervention for the promotion of PA. In this study, a smart wearable device of fitness-tracking wristband has been adopted for the 
monitoring of PA, heart rate and sedentary time. The wearable device was well designed and accepted, which may explain the better 
results of the current study. However, in the research of Zachary et al. in which no additional benefit was found as a result of com-
bination of wearable device and social media strategy compared to standalone social media intervention, participants were often 
frustrated with the Polar M400’s syncing capabilities, its less intuitive design versus other smartwatches, and the bigger watch size 
[14]. 

In relevant previous researches, significant increase of MVPA has been mainly revealed as the effective indictor of intervention [12, 
42,43]. However, in the current study, although the average of MVPA of wearable device group has increased by about 1/3, no 
significant increase of MVPA has been found after PA intervention compared to baseline test. It can be inferred from the PA results that 
the increase of PA was mainly attributed to the increase of low intensity exercise (decrease of sedentary time) rather than the increase 
of MVPA physical exercise for Chinese postgraduates. 

4.1. Strengths and limitations 

To our knowledge, it is the first study to compare the effectiveness of a 4-week social media intervention with and without a 
wearable activity tracker device for improving PA and reducing secondary outcomes for Chinese postgraduate population. Therefore, 
the current research may establish a baseline on which other studies could expand on. In the current research, we have collected data of 
physical activity by ActiGraph GT3X accelerometer, and anthropometric parameters and quality of life by e-questionnaire. The data 
have been inspected before formal analysis to ensure validity, while the e-questionnaire was administered in Chinese to ensure 

Fig. 5. Comparison of SF-12 scores results between the baseline and post-intervention test for Wearable Device group and control group subjects. 
No significant differences were found between the baseline and post-intervention test for both Wearable Device group and Control group subjects. 
Data were represented as Mean ± SD. 
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comprehensive understanding and spontaneous responses for each question. Therefore, reliable information of the baseline and post- 
intervention test was assured. Considering the expansion of postgraduates’ numbers and the severe situation of insufficient PA and 
serious SB, our findings had significant implications for exercise and health management of Chinese postgraduate population, which 
provided suggestions for development of intervention pathways to promoting physical activity and reducing sedentary time. 

However, it also should be acknowledged that this study has several limitations. First, the current study didn’t have a wearable 
device only group and the significant enhancement of the outcomes may be induced by the effect of the wearable device itself rather 
than the combination of social media and wearable trackers. A more robust study design with a wearable device only group would be 
needed to clarify the issue in the future study. Second, the sample size of the current study was relatively small, which may influence 
the credibility of the current research. A larger sample size would be effective to acquire a more generalizability results in the current 
research. Third, Academic year breaks of the Spring Festival may have biased daily habit and PA behaviors of the participants. If 
possible, future trials’ recruitment and intervention implementation strategies should avoid such festivals. Fourth, other variables such 
as diet have not been strictly controlled in the current research, which may influence the results of the anthropometric indicators and 
reduce the credibility of relevant indices results. Lastly, to allow for study withdrawal and dropout, we have employed a number of 
subjects 75% more than the required sample size, whereas many participants have been excluded in the analysis of physical activity 
results for less than 600 min accelerometer wear time per day. Due to the unsatisfactory data collection of PA for many participants, the 
actual result of the current study, and thus the representative of the sample and the generalizability of the study would be interpreted 
with caution. 

5. Conclusion 

In conclusion, the integrating of wearable activity tracker device and a social media intervention was effective in promoting 
physical activities for Chinese postgraduates, while no significant effect of standalone social media intervention was found on PA. 
However, a more robust study design with a wearable device only group and a larger sample size would be needed to confirm these 
outcomes. 
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