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A B S T R A C T   

A modern diet with high energy density is harmful to health and negatively affects the environment. Eating out is 
particularly prevalent among young adults and has steadily increased in many countries over the last few de-
cades. This study aims to assess the impact of nutrition education interventions on social media on cognitive and 
behavioral changes in the diet of university students. A cluster-randomized trial with an intervention group (n =
853) and a no-intervention control group (n = 846) was conducted in Chongqing. A two-month educational 
intervention was conducted through social media (WeChat official account, Sina Weblog, and Tencent Weibo) 
with participants of the intervention group. Self-reported eating-out-related knowledge and behaviors were 
assessed at baseline and six and eight months after randomization. Multilevel mixed-effects logistic regression 
and linear regression analyses accessed the outcomes between the intervention and control groups. The pro-
portion of participants in the high-level knowledge and attitude group in the intervention group increased by 
13% and 8.5% compared with the control group (p < 0.05). The effects of the intervention on the outcomes 
significantly changed over time, as demonstrated by the achieved statistical significance for knowledge and 
attitude score (p for group and time interaction <0.001) in the interaction between time and randomization 
groups. The high-frequency eating away from home/school at weekends decreased from 29.6% to 27.3% in the 
intervention group. In the control group, the high-frequency eating away from home/school at weekends in the 
increase was increased (26.3%–27.2%). A total of 73.6% of respondents in the intervention group reported that 
they consciously reduced their frequency of eating away from home/school. The possibility exists for narrowing 
the perception and behavior disparity gap through the effective use of social media, such as WeChat and 
Microblog, which could be a sustainable platform to provide health education or new food policies to promote 
healthy eating and reduce food waste among university students.   

1. Introduction 

A modern diet with high energy density is harmful to health and 
negatively affects the environment (Clark et al., 2019). As the process of 
urbanization continues, many environmental issues will increase. Urban 
metabolic activities have caused 80% of global greenhouse gas emis-
sions, of which 19%–29% is related to food consumption (Song et al., 

2015). Food consumption is viewed as one of the most 
resource-demanding and polluting exercises among food chains (Peri-
gnon et al., 2016). Food waste from eating away from the home accounts 
for a large proportion of China’s waste (Yu, 2014). Half of the solid 
waste generated is food waste, which also creates an increasing number 
of environmental problems, such as water, air, and land pollution in 
China (Z. S. Li, Lei, Qu and Sui, 2009). Furthermore, eating away from 
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home accounted for higher meat consumption than eating at home, thus 
generating more carbon footprint caused by highly intensive methane 
emissions (J. Li, Song, Semakula and Zhang, 2019). Some studies found 
that eating outside of the home increased the risk for non-communicable 
diseases, such as obesity, diabetes, cardiovascular disease, and stroke 
(Afshin et al., 2019; Bissattini and Vignoli, 2017; Choi et al., 2019; Goffe 
et al., 2017; Ma et al., 2021; Nago et al., 2010). It is often a critical factor 
associated with foodborne diseases (Carl et al., 2011). 

Nevertheless, food consumption outside the home tends to increase 
highly over the last few decades in many countries (Adams et al., 2015; 
Bezerra et al., 2021; Choi et al., 2019; Goffe et al., 2017; Kant et al., 
2015), a practice particularly prevalent among young adults. In China, 
more than 36.1% of young adults reported that they dined out in 2015 
(Ju et al., 2021), consuming more sodium, sugars, saturated fat, and 
alcohol and fewer grains, vegetables, and fruits. Furthermore, food de-
livery service is also considered as food consumption outside the home. 
Given the COVID-19 pandemic, more people rely on food delivery apps 
and other delivery services (L, 2020). In 2020, approximately 500 
million people used food delivery services in China (Lee, 2021). Eating 
away from home and using food delivery services bring challenges, such 
as food safety, environmental pollution, and road accident (Bezerra, 
2020; Xie et al., 2021). 

Reducing eating out and consuming food away from home/or sup-
porting young adults to make healthier choices when eating out of the 
home should be a priority for public health promotion. However, many 
interventions have been conducted using traditional methods, such as 
posters, leaflets, and lectures (Bruemmer et al., 2012; Pan et al., 2015; 
Roxana et al., 2015; Zibing W et al., 2015), which have higher cost and 
waste but less effect (Nelson et al., 2008). In recent years, many nutri-
tion interventions programs have used modern technology, particularly 
social media (Klassen et al., 2018; Villinger et al., 2019). Adolescents 
and young adults are particularly amenable to such solutions because 
they exhibit high levels of social media usage (Auxier and ANDERSON, 
2021). Despite Facebook and Twitter being blocked, Tencent WeChat 
and Weibo have attracted millions of users (Thomala, 2021). In 2020, 
China has approximately 926.8 million social media users. 

Social media platforms, such as Facebook, Twitter, and WeChat, 
have driven public health interventions focused on a particular health 
topic, such as web-based coaching for drinking cessation (Kypri et al., 
2018), weight loss (Hsu et al., 2018), healthy lifestyle behaviors (van 
Elten et al., 2018), and other health promotion interventions (Centola, 
2013; Chou et al., 2013; Christakis and Fowler, 2013). Using different 
theoretical foundations (Hackman and Knowlden, 2014), these media 
interventions focused on broader age groups (van Dammen et al., 2021) 
or specific behaviors and clinical outcomes, such as vegetable intake or 
weight loss (Booth et al., 2008). Few studies have examined the efficacy 
of social media intervention on eating out habits among young adults. 
Social media is nearly universally utilized by young adults, but whether 
or how they will engage with health promotion information is uncertain 
(Klassen et al., 2018). 

To design any program or policy, a deep understanding of young 
adults’ opinions on messages and environmental change would 
encourage them to select healthier options when eating away from 
home/school is needed. Maher (Vandelanotte and Maher, 2015) argue 
that randomized controlled trials should be used to evaluate the efficacy 
of online social networking as a tool. Thus, in this study, we conducted 
an exploratory social media intervention by a cluster randomized 
controlled trial, which based the nutrition demand of the target popu-
lation on dining out. We assessed the effectiveness and feasibility of 
intervention on these platforms. The ultimate expectation of reducing 
eating away from home/school and promoting university students keeps 
a sustainable dietary pattern and helps reduce food waste. 

2. Material and methods 

2.1. Participants and sampling 

The study was conducted at College Town in Chongqing, China, 
located in the West of the Shapingba District, and 14 universities. This 
study used random cluster trials following CONSORT guidelines 
(Campbell et al., 2012). Two universities were randomly selected, 
Chongqing Medical University and Chongqing Normal University. Two 
departments in each university were randomly selected. All students in 
the selected departments were invited to participate in the research. In 
total, the number of students in each department was 545 (School of 
Public Health and Management), 603 (School of Basic Medicine), 378 
(School of Applied Mathematics), and 300 (School of Thought and 
Politics). The randomization was based on departments. All partici-
pating students from the same department were assigned to either the 
intervention group or the control group. Students in the intervention 
and control groups were selected according to the inclusion criteria: (1) 
voluntary participation, (2) ≥ six months of new media usage, and (3) 
active frequency of new media usage (information push rate: 3 or more 
per week). A questionnaire on the knowledge-attitude-behavior (KAB) 
and demand of all participants was conducted before the intervention. 
Finally, 1789 volunteers were enrolled in the study. The intervention 
group consisted of 885 participants, whereas the control group included 
904 participants. Fig. 1 details the recruitment procedures. 

2.2. Ethics statement 

This project was reviewed and approved by the Ethical Committee of 
the Chongqing Medical University (record number: 2013036) and was 
registered in the Chinese Clinical Trial Registry (Number: 
ChiCTR–OCH–14004861). Written informed consent was obtained from 
all participants. 

2.3. Intervention 

2.3.1. Information of intervention 
The intervention-based Knowledge-Attitude-Behavior theory model 

points out that health education’s goal is to promote behavioral change. 
The KAB theory model has been widely used in health education 
research (Blake, 1996; Ward et al., 2002). To achieve this goal, knowl-
edge or learning was used as the basis, and beliefs (correct beliefs or 
positive attitudes) were used as the motivation. Therefore, the inter-
vention was based on knowledge related to eating away from home/-
school transformation and education, which may help change-related 
attitudes toward and behaviors of eating away from home/school. A 
total of 67 messages in images and texts were sent to the intervention 
group participants, which focused on the needs of participants from 
three aspects: (1) health hazards of long-term eating away from 
home/school, (2) food safety and nutritional quality issues caused by 
long-term eating away from home/school, and (3) suggestion for eating 
away from home/school, such as how to choose a healthy diet and how 
to deal with food safety problems. More details were provided in Sup-
plementary 1. 

2.3.2. Platforms of intervention 
Before the intervention, participants were asked which multimedia 

was commonly used and which platforms they preferred to receive 
health knowledge information from. Questions about intervention 
preference were shown in Supplementary 2. Based on participants’ se-
lection, we chose WeChat, Sina Microblog, and Tencent Weibo as the 
intervention platforms, all of which were the most frequently used 
platforms among university students in China (CNNIC, 2018). All 
intervention groups were asked to follow any one of the health educa-
tion group’s social media platforms (WeChat, Tencent Weibo, or Sina 
Weibo) for eating away from home/school. The platforms are easy to 
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use, and the minimum requirement for installing WeChat, Sina Weblog, 
and Sina Weibo for an IOS System was V.6.0, V.5.2, and V.3.1, respec-
tively. The minimum requirements for the Android System were V.6.33, 
V.10.1, and V.6.10. The research team conducted a two-month inter-
vention that delivered information about eating away from home/-
school to the intervention group through the three social media 
platforms. In contrast, the control group did not receive any 
intervention. 

2.3.3. Intervention time and frequency 
The intervention lasted two months during summer vacation (from 

July 20 to September 20, 2014). The detailed time and frequency of 
posting the intervention information was 10:00 everyday night. We 
chose the time based on when the students finished their exams and 
were more active on social media platforms. We likewise published a 
question related to the intervention information in the platforms to re-
view the intervention knowledge and increase the reading interest of 
participants. Participants with high participation and/or high answer 
accuracy were given a monetary reward every two weeks (Hongbao in 
Chinese, worth 1–2 RMB). 

2.4. Outcome measurements 

2.4.1. Frequency of eating 
The frequency of eating away from home/school was assessed by the 

question “how often did you eat away for home/school for dinner or 
lunch per week (includes weekdays and weekends) in the last month?” 
And the food delivery service is also considered as food consumption 
outside the home/school. The analysis categorized the responses into 
three levels as less than once, 1–3 times, and 3–5 times. The change in 
the frequency of eating away from home/school was one of the main 
outcome measures. We also assessed the changes in behaviors, including 
“ordering behaviors,” “using tea or boiled water instead of sugared 
beverages,” “paying attention to the disinfection of the tableware,” and 
“paying attention to the hygiene of the restaurant.” 

In the intervention group, participants were asked about their 

opinion of the intervention by three questions: “Do you consciously 
reduce the frequency of eating away from home/school after receiving 
intervention information?” “What do you think about this information?” 
“Did you change your behavior of eating away from home/school after 
the intervention?” 

2.4.2. The score of knowledge and attitude related to eating away from 
home/school 

The knowledge of eating away from home/school was assessed by 20 
single-choice questions, covering issues of basic nutrition (e.g., 
following healthy dietary patterns; choosing the right types of foods; and 
avoiding foods with high amounts of oils, salt, and fats) and food safety 
(e.g., expiry of food ingredients and bacteria). Each question was 
assigned a score of 1. The attitude toward eating away from home/ 
school was assessed by eight single-choice questions with disagree, 
neutral, and agree options. In the analysis, the answers were assigned a 
score from 0 to 2. Furthermore, evaluating the effect of the intervention 
on the knowledge and attitudes of the whole participants of the group is 
it is to better, we recode knowledge and attitudes score into categorical 
variables based on their total scores, which were divided into high and 
low levels based on 60% of the total score of knowledge and attitude as 
the cut point. Supplementary 3 shows questions used to assess the 
knowledge and attitude. 

2.5. Statistical analysis 

Statistical analysis was performed using Stata statistical software for 
Windows (Stata, version 15.1, Cary, NC, USA). Continuous variables 
were analyzed using an independent sample t-test, and binary and cat-
egorical outcomes were used a Pearson Chi-Square, Fisher’s exact test, 
or Fisher-Freeman-Halton exact test. The differences in outcomes be-
tween the intervention and control groups were accessed by multilevel 
mixed-effects logistic regression and linear regression analyses with the 
model adjusted for residence, mothers’ education level, and living place. 
Furthermore, results are expressed as marginal means per time point. An 
interaction term between time and intervention was tested. The 

Fig. 1. Flowchart of the stepwise process of participants.  
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frequency of eating away from home/school was expressed as a per-
centage. All statistics were analyzed through a two-sided test. A p-value 
less than or equal to 0.05 was considered statistically significant. 

3. Result 

The demographic characteristics of the study population are pre-
sented in Table 1. This study included 1789 students, with 885 partici-
pants in the intervention group and 904 participants in the control 
group. Nearly 70% of the participants were female. No significant dif-
ference was observed between the control and intervention groups 
regarding age, body mass index, father’s education level, and monthly 
food expenses. Of the participants in the intervention group, more than 
50% were from rural areas, and 25.1% had mothers who finished high 
school or secondary school. Only 19.7% of the participants had mothers 
who finished high school or secondary school in the control group. Most 
of the participants (94.2%) in the intervention group lived in the dor-
mitory during the study, whereas 89.9% of the participants in the con-
trol group did. Furthermore, 60% of the participants lived at home 
during holidays (Table 1). 

3.1. Primary outcomes 

3.1.1. The change in eating away from home/school related knowledge and 
attitude 

Fig. 2 shows the estimated marginal means for a score in the inter-
vention and the control group over the different time points. The effects 
of the intervention on the outcomes significantly change over time, as 
demonstrated by the fact that interaction between time and randomi-
zation group achieve statistical significance for knowledge, attitude, and 
cognition score (P < 0.001). Although the intervention group’s 

knowledge score is significantly different from the control group in 
baseline (β = 0.718, p = 0.001), the differences become more extensive 
over time (β = 1.683, vs. β = 2.479). 

Besides, before the intervention, no significant difference was found 
in the proportion of participants in the high-level knowledge and atti-
tude groups between the intervention and control groups. After the 
intervention, the proportion of participants in the high-level knowledge 
group in the intervention group increased by 13% and was significantly 
different from the control group (p < 0.05). The same finding was also 
found in the proportion of participants in the high-level attitude group, 
which increased by more than 8.5%, p < 0.05. (Table 2). 

3.1.2. Behavior changes of eating away from home/school 
The frequency of eating away from home/school for lunch and din-

ner during weekdays for two groups changed after intervention. The 
high-frequency eating away from home/school (≥9) decreased from 
8.5% to 5.0% in the intervention group and from 10.6% to 8.7% in the 
control group (p = 0.048 vs. p < 0.001). No significant difference was 
observed in eating away from home/school for lunch and dinner on the 
weekend at the three time points. The same result was found for the 
control group (χ2 = 10.04, p = 0.262 vs. χ2 = 7.95, p = 0.438). The 
number of participants with high-frequency eating away from home/ 
school (≥4) at street food vendors decreased by 2%–3% after the 
intervention (p = 0.02), which is higher than the decline in the pro-
portion of the control group (Table 3). 

After the social media intervention, the number of participants who 
never or seldom paid attention to the hygiene of the restaurant when 
they ate decreased from 18% to 11.5% and increased in the proportion 
of participants who often or always paid attention to restaurant hygiene 
(82.1% vs. 86.6%). The participants’ attention to hygiene continued to 
increase to 88.50% at the two-month follow-up (p = 0.014). Further-
more, the proportion of participants who often or always drank tea or 
boiled water instead of the sugared beverages when eating away from 
home/school increased to 67.9% from 44.6%. Participants who often or 
always ordered fewer high-fat dishes when eating away from home/ 
school highly increased from 55% to 70%(P < 0.001). These changes 
continued at the two-month follow-up (23.0%, 30.5%, and 76.6%, p <
0.001) (Table 4). 

After the intervention, participants in the intervention group were 
more likely to pay attention to the restaurant’s hygiene than the par-
ticipants in the control group (P < 0.001). No significant difference 
between the two groups was noted when paying attention to the 
cleanliness of the tableware (P = 0.11) or in ordering fewer high-fat 
dishes (P = 0.55). However, the results showed that the participants 
in the intervention group were more likely to pay attention to the 
cleanliness of the tableware and selection of fewer high-fat dishes than 
the participants in the control group at the two-month follow-up (P <
0.001). The participants in the intervention group were also more likely 
to order tea or boiled water instead of sugary beverages than those in the 
control group at the post-intervention and two-month follow-up (p <
0.001) (Table 4). 

3.2. Secondary outcome 

Table 5 shows the personal subjective assessment of the effects of 
social media intervention. Among the 833 follow-up participants in the 
intervention group, 44.9% of the respondents reported that the infor-
mation presented in the intervention improved their perception and 
guided their behaviors when eating away from home/school, 48.7% 
showed that the information in the intervention improved their under-
standing of eating away from home/school, but implementing changes 
in behavior is complex. These statements mean that 93.6% of the re-
spondents considered the intervention helpful and reported improving 
their perception. After the two-month intervention, 73.6% of the re-
spondents reduced their frequency of eating away from home/school, 
and 67.8% indicated that the behavior of eating away from home/school 

Table 1 
Comparison of the baseline characteristics between the two group.  

Demographic Variables Intervention(N =
885) 

Control (N =
904) 

p-value 

Gender   0.088 
Male 225(25.4) 250(27.7)  
Female 648(73.2) 599(66.3)  
Age 19.69 ± 1.06 19.80 ± 1.07 0.121 
BMI   0.326 
Thin (<18.5) 169(20.0) 171(22.2)  
Normal (18.5–23.9) 626(74.3) 546(71.0)  
Overweight or obese (≥24) 48(5.7) 52(6.8)  
Residence   0.030* 
Urban 405(45.9) 369(40.8)  
Rural 477(54.1) 535(59.2)  
Father’s education level   0.081 
Primary school or below 141(16.1) 177(19.8)  
Middle school 373(42.5) 377(42.2)  
High school/secondary 249(28.4) 250(28.0)  
College education or more 114(13.0) 88(9.9)  
Mother’s education level   0.003* 
Primary school or below 240(27.3) 314(35.1)  
Middle school 358(40.8) 342(38.3)  
High school/secondary 220(25.1) 176(19.7)  
College education or more 60(6.8) 61(6.8)  
Monthly food expenses (CNY)   0.224 
<600 634(72.1) 619(69.0)  
600–900 213(24.2) 236(26.3)  
>900 31(3.5) 37(4.1)  
Living place during holidays 

the semester   
＜ 
0.001* 

University accommodation 833(94.2) 806(89.9)  
Home/Renting house 51(5.8) 90(10.0)  
Living place during holidays   0.007* 
University accommodation 66(7.5) 60(6.7)  
Home/Renting house 563(92.5) 513(93.2)  

Note: Baseline characteristics are presented as means and standard deviations 
(SD) for continuous variables, and as percentages (%) and total number of 
participants (N) for categorical data. *p < 0.05. 
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was improved by this intervention (Table 5). 

4. Discussion 

Social media as an active part of the intervention mechanism 
improved participants’ cognition score of eating away from home/ 
school effectively, and the effects of the intervention on the outcomes 
change over time significantly. This finding differed from the meta- 
analysis results of social media interventions for diet and exercise be-
haviors (Gillian et al., 2014). The discrepancy could be because the 
participants in the present study were university students and social 
media users in China (CNNIC, 2018). Social media provides effective 
ways to increase user interaction and peer-to-peer support and widens 
access to health intervention (Madej, 2016). A significant increase was 
found in the cognition score on eating away from home/school in the 
intervention and control groups. However, the level of increase in the 
control group was lower than that for the intervention group. Future 
interaction is the most prominent feature of the intervention conducted 
through social media (Madej, 2016). Participants in the intervention 
group may share useful knowledge about eating away from home/-
school through social media or a network after they receive the infor-
mation. Therefore, members in the control group will also have the 
chance to receive intervention information. 

The participants in the intervention group significantly decreased 

Fig. 2. Intervention effect on knowledge and attitude score. Note: Values represent marginal mean (95%CI). Model was adjusted for residence, mothers’ education 
level, and living place. 

Table 2 
Comparation of percentage change of High level of knowledge and attitude on 
intervention group with control group.   

Time Percentage change 
of High level (N 
%,95%CI) 

p- 
value 

Interaction 
effect OR (95% 
CI) 

High level of 
Knowledge 

Baseline 2.23(-0.023,0.068) 0.334 – 
Post- 
intervention 

13.15(0.084,0.179) p＜ 
0.001 

1.55 (1.18, 
2.04) p =
0.002 

Follow-up 13.00(0.084,0.176) p＜ 
0.001 

1.58 
(1.20,2.08) p 
= 0.001 

High level of 
Attitude 

Baseline 2.81(-0.018, 0.074) 0.237 – 
Post- 
intervention 

8.50(0.037,0.132) p＜ 
0.001 

1.26 
(0.96,1.65) p 
= 0.094 

Follow-up 13.90 (0.092,0.186) p＜ 
0.001 

1.56(1.20, 
2.05) p =
0.001 

Note: Differences and 95% confidence intervals (95% CI) were analyzed by 
multilevel mixed-effects logistic regression analysis. Model adjusted for resi-
dence, mothers’ education level, living place. And an interaction term between 
time and intervention was used in the model. 

Table 3 
Frequency of eating out per week in the last month at different time (n%).  

Frequency Intervention group Control group 

Baseline Post-intervention Follow-up p Baseline Post-intervention Follow-up p 

Weekdays (Lunch and Dinner) 
1–3 574(64.8) 525(63) 554(65) 0.048* 610(67.5) 572(64.6) 588(69.5) <0.001* 
4–8 236(26.7) 266(31.9) 243(28.5)  193(20.4) 236(26.7) 183(21.6)  
≥9 75(8.5) 42(5.0) 54(6.3)  96(10.6) 71(8.0) 74(8.7)  
Weekends (Lunch and Dinner) 
0 69(7.8) 63（7.6） 74(8.7) 0.262 107(11.8) 92(10.4) 98(11.6) 0.438 
1–2 546(61.7) 543(65.2) 568(66.6)  533(59.0) 546(61.7) 545(64.4)  
3–4 262(29.6) 227(27.3) 211(24.7)  243(26.9) 241(27.2) 200(23.6)  
Eating at street food vendors   0.02*    0.005* 
0 246(27.8) 255(30.6) 298(34.9)  435(48.1) 435(49.2) 417(49.3)  
1–3 490(55.4) 462(55.5) 440(51.6)  397(43.9) 400(45.2) 389(46.0)  
≥4 145(16.4) 115(13.8) 90(13.4)  58(6.4) 32(5.2) 32(4.4)  

Note: *p < 0.05, obtained from McNemar test at different time. 
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their frequency of eating away from home/school for lunch and dinner 
on weekdays, and the places for eating away from home/school also 
changed after the intervention. However, some participants in this 
group had fewer significant changes in their frequency of eating away 
from home/school on weekends than in the baseline survey. University 
students usually leave campus to meet friends on weekends, which leads 
to socializing and eating away from home/school (Ping Hu et al., 2017). 
Meanwhile, students who choose not to go out would instead order 
take-out food. In this study, eating take-out food is also defined as an 
eating-out behavior. Eating away from home/school on weekends seems 
to be challenging to avoid. Thus, supporting young adults to make 
healthier choices when eating away from home/school of the home 
should prioritize public health. 

Nevertheless, we can promote the quality of meals when eating away 
from home/school by improving the knowledge and behavior associated 
with eating away from home/school (Ren et al., 2020). A previous study 

found that more than 20% of university students preferred to eat out at 
street food vendors (Ping Hu et al., 2017). Such vendors often provide 
food that has received ample attention for poor hygiene quality (Steyn 
et al., 2011). The present study found a decrease in the frequency of 
eating at street food vendors after the intervention, a positive change for 
participants. This result indicates that the intervention materials focused 
on the hygiene and safety of roadside food stalls are efficacious. 

Previous studies have pointed out that dietary interventions require a 
long time to work. An American study reported that the intervention for 
eating away from home/school through implementing menu nutrition 
labeling regulations significantly changed the energy intake of diners 
after 18 months (Bruemmer et al., 2012). After this intervention, the 
participants in the intervention group were likely to pay attention to the 
sanitation practices of the restaurant and the cleanliness of the table-
ware. Furthermore, participants used their napkins and washed their 
hands after ordering when eating away from home/school. They or-
dered fewer high-fat dishes and drank tea or boiled water to lessen their 
fat and sugar intake. These changes in behavior coincide with the 
problems researchers pointed out in a previous study (Konwea et al., 
2016). Behavioral changes during meals eaten out require a gradual 
process. The social media intervention period for the current study was 
only two months, and the effects are minor. Further studies should 
accommodate the intervening time or follow-up assessment to obtain 
more detailed outcome indicators. Even so, the intervention produced 
many subjective favorable comments from respondents who acknowl-
edged that their frequency of eating away from home/school and un-
healthy eating behavior were consciously changed, attesting to the 
relatively efficacious design of the core intervention material, which 
may guide future research. 

Opportunities for narrowing the health disparity gap exist through 
the effective use of social media as a communication and health pro-
motion platform (Jane et al., 2018). Social media has often been used as 
an intervention tool to influence various outcomes related to healthy 
eating and exercise in the United States among adults, but such pro-
grams are rare in China. Researchers have provided health education 
through Facebook, which has led to positive health promotion out-
comes, and have encouraged others to build Facebook-based health 
education platforms and programs (Jacobs et al., 2014). Given the first 
intervention based on social media platforms, such as WeChat and 
Microblog, in Chongqing, China, the rate of loss to follow-up in this 
study was 13%, which is lower than that in other network projects 
(Booth et al., 2008). Thus, our social media intervention on WeChat and 
Microblog could offer greater and different types of health education in 
China, especially among university students. 

This exploratory study aimed at designing a more definitive study, 
which should be interpreted with caution because of several limitations. 
First, the self-reported frequency of eating away from home/school may 
produce recall bias. We do not have behavioral observations of the 
participants even though the questionnaire used demonstrated validity 
and reliability and strict quality control approaches were introduced in 
all field surveys (P. Hu et al., 2016; Ping Hu et al., 2017). Furthermore, 
more longitudinal studies are needed to examine whether the changed 
behaviors sustain and the participants search out more health infor-
mation after the intervention, for example, monitoring their actual 
behavior through observation or using social media to check-in at dining 
locations. Second, we only evaluated the changes in the knowledge and 
attitude score and the frequency of eating away from home/school of 
participants. The specific transmission path of the intervention infor-
mation, whether or not the participants received the information, were 
not discussed, and strategies were not used for monitoring the infor-
mation reception. Further research is needed to explore the actual 
reception of the frequency and the intensity of intervention information 
for participants. Third, this study is a public health intervention project 
that cost-benefit evaluation is essential to improve the scalability of the 
intervention project with effectiveness and feasibility. Further exploring 
on cost-benefit evaluation is needed. Furthermore, more longitudinal 

Table 4 
The eating out behavior change of the intervention group in the last month at 
different time.  

Behavior Baseline Post- 
intervention 

Follow-up p # 

Pay attention to the hygiene of the 
restaurant   

<0.001* 

Never or seldom 158 
(17.9%) a 

112(13.3%) b 98(11.5%) 
b  

Often or always 727 
(82.1%) b 

722 391 
(86.6%) b 

755 
(88.5%) b  

p ## 0.889 <0.001* <0.001*  
Pay attention to the disinfection 

of the tableware   
<0.001* 

Never or seldom 347 
(39.3%) a 

366(31.9%) b 169 
(23.0%) c  

Often or always 349 
(60.8%) a 

340(67.8%) b 413 
(77.0%) c  

p ## 0.081 0.110 <0.001*  
Use tea or boiled water instead of 

sugary beverages   
<0.001* 

Never or seldom 486(54.8) a 268(32.2%) b 260 
(30.5%) c  

Often or always 400 
(44.6%) a 

565(67.9%) b 593 
(69.5%) c  

P## 0.237 0.049* <0.001*  
Order less high-fat 

dishes    
<0.001 

Never or seldom 396 
(44.7%) a 

249(29.9%) b 200 
(23.4%) b  

Often or always 488 
(55.2%) a 

584(70.1%) b 653 
(76.6%) b  

p ## 0.108 0.550 <0.001*  

Note: ##, obtained from a chi-square test compared with the control group at 
the same time，*p < 0.05; #, obtained from McNemar test at different time, *p 
< 0.05. The “a, b, c,” subscript letter denotes a subset of time after intervention 
categories whose column proportions whether differ significantly from each 
other at the level of 0.05. The different superscript letter means it is different 
significantly with each other at the level of p < 0.05. 

Table 5 
Personal subjective assessment of effects of the social media intervention.  

Personal reported effect of the intervention of respondents Response 

n % 

The information of the intervention would improve my knowledge 
and guide my behaviors of eating out. 

372 44.9 

The information of the intervention would improve my knowledge 
of eating out, but it’s hard to implement to change my behavior 

406 48.7 

After receiving the information, I have consciously reduced the 
frequency of eating out. 

613 73.6* 

After receiving the information, my eating out behavior was 
changed somewhat. 

565 67.8* 

Note：* More than 60% of the respondents chose the option. 
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research is necessary to examine whether the changed behaviors sustain 
and whether participants search for more health information after the 
intervention. 

5. Conclusions 

Frequent eating away from home/school is common in young Chi-
nese adults. Our results showed that using WeChat and Weibo as plat-
forms is effective and feasible when conducting an intervention on 
eating away from home/school behaviors among university students. As 
a short-term intervention, the effect appears to be moderate. Food hy-
giene was paid more attention, and the frequency of eating away from 
home/school and unhealthy eating behavior were consciously changed 
after intervention. The effectiveness and feasibility of this intervention 
study warrant further research in low- and middle-income countries to 
help reduce food waste and improve nutritional behavior and status 
among young adults and other age groups. Further studies should focus 
on the long-term effect of social media intervention on eating away from 
home/school behaviors and food waste problems. 
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