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Abstract 

Background Both depression and anxiety are worldwide burden that is not being abated with our current knowl-
edge and treatment of the condition. Numerous clinical trials have supported that physical activity (PA) can reduce 
the depression and anxiety in adolescents, but little is known about its mechanism of action. Therefore, the study 
objectives were to explore the potential relationship between physical activity and depression and anxiety from the 
perspective of body image and body mass index (BMI), and to provide an important reference for future self-esteem 
education and health promotion intervention.

Methods The participants in this study were 251 Chinese college students between 17 and 22 years old. Participants 
completed the International Physical Activity Questionnaire-Short Form (IPAQ-SF), the Body Image Questionnaire 
(BIQ), the Self-rating Depression Scale (SDS) and the Self-rating Anxiety Scale (SAS). A descriptive and correlational 
approach was used, using the PROCESS macro for Statistical Package for the Social Sciences (SPSS).

Results (1) Physical activity was significantly negatively correlated with both depression and anxiety (t = -0.216, 
p < 0.001; t = -0.184, p < 0.01). (2) Body image had a significant moderating effect on the relationship between physical 
activity and anxiety among college students, but there was no moderating effect between depression and physical 
activity. BMI has no moderating effect on the two interrelationships.

Conclusion There is only body image that moderates the relationship between anxiety and physical activity.

Keywords Depression, Anxiety, Body image, BMI, Physical activity, College students

Background
Depression and anxiety are the most common psychiat-
ric conditions, they often bring serious inner pain to their 
sufferers and bring serious burdens to their families [1, 
2]. The WHO has predicted that depression would be the 
second largest contributor to the global burden of disease 
by 2020 [3], and it is clear that this prediction has come 
true. As a common concomitant of depression, anxi-
ety is not far behind—374 million people in the world 
suffer from it [4]. The novel coronavirus epidemic is an 
international public health emergency. Since December 
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2019, the spread of the COVID-19 epidemic in China 
and elsewhere in the world has led citizens to be urged 
to stay at home or significantly restrict their outdoor 
activities, which could harm their psychological well-
being [5, 6]. College students’ mental health has grown 
in popularity as a public concern in recent years. Accord-
ing to the Household Pulse Study released by the United 
States Census Bureau, ratios of anxiety and depression in 
college-age students have soared through the pandemic 
[7]. Current research shows that about 24.9% of Chinese 
college students reported having anxiety symptoms [8], 
while the overall prevalence rate of depression is 23.8% 
[9]. Reports on suicides among college students have also 
attracted social attention [10].

College is the key stage before college students enter 
society. It is an important period for their values and per-
sonality to form [11]. However, although the research-
ers have realized the high incidence of psychological 
problems of college students, the relevant research still 
focused on adolescents in primary and secondary 
schools, and social research and intervention on the 
depression and anxiety of college students are rare [12]. 
Therefore, identifying the causes of Chinese college stu-
dents’ psychological issues during the epidemic is cru-
cial for developing effective intervention strategies and 
enhancing their mental health. Identifying the influenc-
ing factors (such as sports activities and body image) 
will conduce to formulate corresponding strategies to 
improve the happiness of college students in China, to 
provide an important reference for future self-esteem 
education and health-promoting behaviour intervention.

Literature review
With the development of society, under the multiple 
effects of internal and external factors, the level of physi-
cal activity (PA) of college students is becoming lower 
and lower, and their physique level is becoming depressed 
[13]. Under the impact of the COVID-19 epidemic, 
this trend has attracted more worries [14]. The positive 
effects of sports activities on mental health is the consen-
sus of academia. Researches have shown that PA brings 
a series of physiological reactions, such as increasing the 
level of endorphin [15, 16], and attenuating the hypotha-
lamic–pituitary–adrenal (HPA) axis response pressure 
[17]. And psychological reactions, such as depression and 
anxiety reduction [18, 19], improve cognitive function 
[20] and happiness [21] to promote mental health. How-
ever, while we are becoming more aware of the signifi-
cance of PA, our knowledge of the relation between PA 
and depression/anxiety is not comprehensive. It has been 
shown that PA is negatively associated with depression 
and anxiety [22], while a meta-analysis concluded that PA 
was not the associated factors of their prevalence [23]. A 

new review suggests that it is controversial whether levels 
of PA that can reduce depression and anxiety [24]. There 
are still inconsistencies in the relationship between them, 
more evidence needs to be provided.

Given the powerful role of PA in college students’ men-
tal health problems, people begin to explore the com-
plex relationship between PA and depression/anxiety to 
effectively deal with the depression and anxiety of college 
students. However, the study found that the relation-
ship between PA and depression/anxiety is not a simple 
direct relationship, and there are many regulatory and 
intermediary factors between the two, these factors may 
lead to inconsistency in their relationship. Previous stud-
ies have confirmed that both self-system and behavioral 
activation are responsible for their inconsistency [25, 
26]. Although many studies have demonstrated all three 
of PA, body image and BMI have a strong correlation 
with depression/anxiety, the role played by body image 
and BMI in PA-depression or PA-anxiety remains a mys-
tery. Body image and BMI may be the main cause of the 
inconsistencies in these relationships.

Body image refers to the multifaceted psychologi-
cal  experience of embodiment including one’s body-
related self-perceptions and self-attitudes, such as 
cognition, beliefs, feelings and behaviours [27, 28]. It has 
been defined as a person’s “inside view” of their body-that 
is, their feelings, perceptions, thoughts, and beliefs about 
their body that impact how they behave toward it [29]. 
There are significant inconsistencies in the relationship 
between body image and PA. Some researchers believe 
that body image is related to physical activity levels [30]. 
For instance, regardless of BMI, body image was found to 
be a statistically positive predictor of PA for adolescents 
in a study on PA, BMI, and body image [31]. But others 
believe that there is no significant correlation between 
PA and body image [32, 33]. Having a poor body image 
might be harmful to your health [34], and  this might 
cause psychosocial dysfunction [35], leading to low self-
esteem and psychological pain [36]. Previous researches 
have shown that body image dissatisfaction may be asso-
ciated with the production of depression and anxiety [37, 
38] and has become an important public health issue 
[39]. However, earlier studies have focused on gender dif-
ferences in body image and the effect of PA on depression 
and anxiety, while less considering the interference of 
other factors. Given the strong correlation between body 
image and depression/anxiety, we speculate that body 
image may have contributed to the inconsistency in the 
relationship between PA and depression/anxiety.

BMI is an objective reference for body weight which 
reflects the body’s fat and leanness. Numerous stud-
ies have shown that BMI and PA have a well-established 
relationship. Teenagers with higher physical activity 
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levels are less likely to be obese, and have higher prob-
ability to have a normal BMI [40, 41]. Getting the right 
amount of PA is crucial for controlling body weight, and 
helps lower BMI in obese persons [42]. Previous studies 
focusing on female depression have shown that poor BMI 
is significantly associated with depression levels [43], 
and BMI is positively correlated with mental health and 
PA [44]. The relationship between BMI and body image 
is complicated, and poor BMI may lead to lower body 
image levels [45]. College students who are too emaciated 
or obese may be denied PA or other social interactions 
by their peers or escape initiatively due to a lack of ath-
letic ability and poor appearance [46, 47], which can lead 
to depression and anxiety. Although many studies have 
recognized the effect of BMI on psychological problems 
such as depression and anxiety, the research has gener-
ally targeted on the direct impact of BMI on PA, depres-
sion and anxiety. And the role that BMI may have played 
in the relationship between PA and depression/anxiety 
has been ignored.

According to the Theory of Planned Behavior, sports 
behaviour is decided by intention, attitude, subjective 
cognition and evaluation [48]. Sports behaviour comes 
from sports motivation and intention which comes from 
people’s cognition, evaluation and attitude [49]. Thus, 
forced by the desire to improve appearance or to be thin 
or strong [50, 51], PA arose as a behaviour. By examin-
ing the impact of body image and BMI, the current 
study seeks to address inconsistencies in the relationship 
between PA and depression/anxiety in college students. 
Additionally, depression and anxiety are considered a 
posterior factor in this study, and it examines any poten-
tial connections between depression/anxiety and levels 
of PA from the perspectives of body image and BMI. The 
results of this study will help design self-esteem instruc-
tion and PA interventions in the future that are better 
able to support the physical and mental health of the ado-
lescents in this study who are at risk. The representation 
of the structural model is shown as follows (Fig. 1).

Methods
Participants and procedures
In this study, a total of 312 college students from one col-
lege in Jinan, Shandong were selected by convenience 
sampling method. During the study period, the COVID-
19 epidemic in China was brought under certain con-
trol, but the new cases and the negative impact of the 
epidemic still existed. Students at the school were under 
“relatively closed management” from April to May 2022, 
meaning that their activities were restricted to the cam-
pus. According to the research needs, an electronic ques-
tionnaire was used to conduct the survey. All researchers 
concerned in the study received the required formal 
training. Each participant completed a questionnaire 
containing a letter that briefly introduced the concept 
and motive of the study and emphasized the confidential-
ity and anonymity of the research. Respondents had been 
requested to answer all questions voluntarily and pri-
vately then submitted the questionnaires electronically 
once completed.

The questionnaire asks for basic sociodemographic 
information such as age, sex, major, hometown, grade, 
number of siblings, height, and weight. The trained 
researchers also collected data on college students’ levels 
of PA, body image, depression, and anxiety. The question-
naire was given to students before class. After the ques-
tionnaire was recovered, a 100% quality control check 
on completed questionnaires was conducted. According 
to the screening criteria, 61 invalid questionnaires were 
excluded, and 251 legitimate have been got last, with a 
resultful rate of 80.4%. This study was approved by the 
Ethics Committee of School of Public health, Shandong 
University (No. 20190912).

Materials
Physical activity
The International Physical Activity Questionnaire-Short 
Form (IPAQ-SF) prepared by the International Working 
Group on Physical Activity Measurement, was selected 

Fig. 1 Conceptual model. Mo = body image or BMI; X = physical activity; Y = anxiety or depression
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to investigate the physical activity levels of Chinese col-
lege students. The IPAQ has been translated into Chinese 
with a good reliability and validity [52]. There are 7 items 
in the questionnaire. In the first six questions, partici-
pants were asked about the frequency and daily cumula-
tive time of PA in the past seven days, from the aspects 
of high-intensity PA, moderate intensity PA and walking. 
The last question asked about the sitting situation [53]. 
According to ‘WHO Guidelines on Physical Activity and 
Sedentary Behaviour’, and the amount of PA for adults 
recommended [54]. Those who did not meet the above 
standards were defined as “PA isn’t up to the standard” 
with at least 150 min of moderate-intensity aerobic exer-
cise that week or at least 75 min of high-intensity physical 
exercise or a integration of moderate and high-intensive 
physical exercise per week as the demarcation.

Body image
The Body Image Questionnaire [55] was used for the 
measurement of body image, which is intercepted 
from the Cosmetic Procedure Screening Question-
naire (COPS). The subjects’ body perception and body 
concept were measured from the aspects of self-body 
attitude, self-body perception and self-body satisfac-
tion. The questionnaire has 12 items on a 9-point scale 
(e.g., “How much does your feature (s) currently cause 
you a lot of distress? Slabs of 1 = Not at all distressing 
to 9 = Extremely distressing”), the higher the score, the 
more negative the body image one feel. To facilitate the 
analysis, the raw data were inverted and transformed. 
The Cronbach α coefficient of the scale in this study was 
0.868.

Depression and anxiety
Self-rating Depression Scale (SDS) and self-rating Anxi-
ety Scale (SAS) [56] were used respectively. These scales 
are standard assessment instruments, and their reliability 
and validity have been examined in Chinese population 
[57, 58]. Both questionnaires are 4-point Likert scale, 
both containing 20 items, with a score of 0–3 for each 
item. The scores of the depression/anxiety scale were the 
score of the subject in the dimension of depression/anxi-
ety. The lower the score, the lower the level of depres-
sion/anxiety of the subject. In this study, the Cronbach 
α coefficients of depression and anxiety were 0.912 and 
0.921, respectively.

BMI
BMI was calculated for body mass in kilograms divided 
by stature in squared meters. The weight status of col-
lege students was determined according to the Chinese 
standard which was proposed by the Chinese Obesity 

Working Group [59].  The normal weight  is  BMI ≤ 23.9 
and ≥ 18  kg/m2, which means they are in better shape 
and more likely to have a better body image. BMI ≥ 24.0 
or ≤ 18.0  kg/m2 is overweight or thin,  which  means  the 
objective body shape is poor. In the following paragraphs, 
BMI refers to objective body shape.

Statistical analysis
The raw data were derived from the Wenjuanxing ques-
tionnaire platform (https:// www. wjx. cn/). All the sta-
tistical analyses were performed using SPSS version 
26.0. Descriptive statistics for continuous variables 
were expressed as means and standard deviation, and 
categorical variables were summarized as percentages 
(%). Normality of the data was checked using the Kol-
mogorov–Smirnov test. Spearman correlation analy-
sis model was used to analyze the binary correlation 
among the variables, and the chi-square test, or vari-
ance analysis (variance analysis) was used to compare the 
statistical differences of college students with different 
demographic characteristics in each variable. Model I in 
Hayes’ PROCESS macro in SPSS (version 3.5) was used 
for the regression analysis of the moderating effect of 
body image (or BMI) on the relationship between PA and 
depression/anxiety of college students [60]. 

Finally, to test for a potential moderating effect of body 
image and BMI in PA-depression/anxiety problems, sev-
eral separate analyses were conducted. We input sex, 
major (science, art), hometown, grade, and the number of 
siblings as the covariate, PA as an independent variable, 
and depression or anxiety as a dependent variable into 
the model. The body image-PA interaction and BMI-PA 
interaction were finally input to test its moderating effect 
[61]. The bootstrap method (5000 repeated samplings) 
was used to estimate a 95% confidence interval (CI) used 
to test the significance of the moderating effect. Before 
incorporating them into the moderating model, we 
used the original data minus its mean and then divided 
by standard deviation to standardize all continuous 
variables.

Results
A total of 251 Chinese college students were surveyed, 
including 145 males (57.8%) and 106 females (42.2%). The 
mean (standard deviation) age of the participants was 
20.66 (1.23) years. Among these samples, 129 (51.39%) 
participants were from rural areas, and 122 (48.61%) 
were from urban areas. 138 (54.98%) participants were 
engineering students and 113 (45.02%) majored in lit-
erature. The mean (standard deviation) of BMI (kg/m2), 
Height (m) and Weight (kg) was 21.50 (3.33), 1.73 (0.083), 
and 64.98 (11.37). The study found that there were only 

https://www.wjx.cn/
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significant differences in height and weight between boys 
and girls.

Table 1 shows the descriptive statistics of PA, depres-
sion and anxiety of college students and their differences 
in control variables. The test with gender as an independ-
ent variable showed that the gender difference in physical 
activity levels was significant [t (251) = 4.538, p < 0.001], 
and the physical activity levels of boys was significantly 
higher than that of girls. In addition, the level of PA was 
significantly different in the distribution of disciplines 
[t (251) = -2.047, p < 0.05], and the level of PA of liberal 
arts students was higher. The distribution of depres-
sion among grades varied significantly [t (251) = 2.679, 

p < 0.05]. Anxiety was significantly different in the distri-
bution of disciplines [t (251) = -2.549, p < 0.05]. The sen-
ior college students were more likely to depression. The 
anxiety levels of liberal arts students was lower.

The relationship between PA, body image, depres-
sion, anxiety and BMI were showed in Table  2. PA and 
body image were significantly negatively correlated with 
depression (r = -0.216, p < 0.001), (r = -0.394, p < 0.001) 
and anxiety (r = -0.184, p < 0.01), (r = -0.403, p < 0.001). 
Depression was positively correlated with anxiety 
(r = 0.846, p < 0.001). PA was positively correlated with 
BMI (r = 0.302, p < 0.001).

Table 1 Descriptive statistics of PA, depression and anxiety of college students and their differences in covariate

*  p < 0.05
**  p < 0.01

Control variables (N = 251) PA Depression Anxiety

M(SD) t/F M(SD) t/F M(SD) t/F

gender

 Male n = 145 0.72(0.50) 4.538*** 38.77(12.19) -1.491 36.62(12.57) -0.224

 Female n = 106 0.43(0.50) 40.96(10.55) 36.95(10.12)

hometown

 Urban n = 122 0.58(0.54) -0.419 38.59(11.91) -1.474 35.36(11.11) -1.873

 Rural n = 129 0.61(0.49) 40.74(11.16) 38.09(11.89)

major

 Science n = 138 0.54(0.54) -2.047* 38.73(10.66) -1.460 35.07(10.07) -2.549*

 Art n = 113 0.67(0.47) 40.87(12.51) 38.83(12.93)

Grade

 Freshman n = 56 0.62(0.58) 1.093 41.93(10.82) 2.679* 37.13(10.48) 1.785

 Sophomore n = 58 0.55(0.50) 41.07(14.09) 38.79(14.02)

 Junior n = 114 0.64(0.48) 37.20(9.34) 35.15(10.03)

 Senior n = 22 0.45(0.51) 48.00 37.95(13.72)

 Master and above n = 1 0 39.69(11.56) 56.00

Number of siblings

 None n = 111 0.63(0.54) 1.423 39.58(12.66) 0.012 37.79(12.78) 1.322

 One n = 113 0.60(0.49) 39.81(11.02) 35.45(10.70)

 Tow and above n = 27 0.44(0.51) 39.67(9.09) 38.00(9.51)

Table 2 Correlation matrix for PA, body image, depression, anxiety, and BMI

BI Body image. PA report the percentage of people who meet the criteria, and BMI report the percentage of normal people
**  p < 0.01
***  p < 0.001

Variable Total (N = 251) PA BI Depression Anxiety BMI

PA(%) 148 (59) 1

BI 34.88 ± 17.04 -0.082 1

Depression 39.69 ± 11.56 -0.216*** -0.394*** 1

Anxiety 36.76 ± 11.58 -0.184** -0.403*** 0.846*** 1

BMI(%) 184 (73.3) 0.302*** 0.055 -0.081 -0.048 1
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The results in Table  3 show that in the moderating 
model, PA had a significantly negative effect on depres-
sion and anxiety levels (β = -0.579, P < 0.001; β = -0.553, 
P < 0.001), which suggest that college students who have 
higher level of physical activity are less likely to develop 
depression and anxiety. Body image significantly 
and negatively affected depression and anxiety levels 
(β = -0.492, P < 0.001; β = -0.574, P < 0.001). In addi-
tion, the interaction between PA and body image had 
a significant positive effect on anxiety levels (β = 0.270, 
P < 0.05). This suggest that the relation between PA and 
anxiety among college students is moderated by their 
body image. It showed that the relationship between PA 
and anxiety was moderated by body image.

Table 4 showed that BMI had no moderating effect on 
the relationship between PA and depression (anxiety) 
(p > 0.05).

We tried to further elucidate the moderating effect 
of body image between PA and anxiety. In this study, 
we defined the grouping of body image as follows. High 
was the group with a body image score higher than 
the average plus one standard deviation; low was the 
group with a body image score lower than the average 
minus one standard deviation. The simple slope test 

was carried out by the point selection method [62], and 
the interaction effect was shown in Fig.  2. The contri-
bution made by moderating effect to the variance was 
1.61% (ΔR2 = 0.0161, p < 0.05). Simple slope test showed 
that the relationship between PA and anxiety decreased 
with the increase in body image levels. That is, PA is 
more strongly correlated with anxiety in people with 
high body image.

Discussion
College students’ mental health has been widely con-
cerned by the community, especially depression and 
anxiety—the most serious and common problems among 
college students during the COVID-19 Pandemic [63]. 
The current investigation explored the relationship 
between PA, BMI, body image, depression and anxiety 
of college students, and verified whether body image and 
BMI play a regulatory role in the relationship between 
PA and depression/anxiety of Chinese college students. 
PA was negatively correlated with depression and anxi-
ety, and positively correlated with BMI. Body image was 
negatively correlated with depression and anxiety, but 
not significantly with PA. Body image moderated the 
relationship between anxiety and PA, but BMI did not. 

Table 3 Regression results for the moderating effect of body image on PA and depression/anxiety

All continuous variables in the model are standardized and then put into the regression model; BI: body image; CI: confidence interval
*  p < 0.05
**  p < 0.01
***  p < 0.001

The regression equation Overall fitting index Significance of regression coefficient

Outcome variable prognosis variate ΔR2 F β 95%CL t

Depression PA 0.234 10.680*** -0.579 -0.803 -0.355 -5.089***

BI -0.492 -0.664 -0.321 -5.650***

PA*BI 0.170 -0.050 0.389 1.519

Anxiety PA 0.265 12.333*** -0.553 -0.773 -0.334 -4.962***

BI -0.574 -0.742 -0.406 6.724***

PA*BI 0.270 0.054 0.485 2.466*

Table 4 Regression results for the moderating effect of BMI on PA and depression/anxiety

CI Confidence interval
***  p < 0.001

The regression equation Overall fitting index Significance of regression coefficient

Outcome variable prognosis variate ΔR2 F β 95%CL p-Value

Depression PA 0.074 3.641*** -0.505 -1.001 -0.009 0.046

BI -0.122 -0.498 0.254 0.523

PA*BI 0.009 -0.558 0.577 0.974

Anxiety PA 0.079 3.732*** -0.324 -0.819 0.172 0.200

BI -0.046 -0.422 0.330 0.809

PA*BI -0.183 -0.750 0.384 0.525
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Gender differences in physical activity levels are signifi-
cant, with boys having higher levels of PA than girls. In 
addition, liberal arts students have higher physical activ-
ity levels and lower anxiety. Which may be due to their 
relatively small academic pressure and relatively abun-
dant time. There are significant differences in the distri-
bution of depression in grades. Higher grade students 
have higher levels of depression, which may be caused by 
more academic stress and work anxiety [64].

This study shows that college students’ PA is positively 
correlated with depression and anxiety. College students 
who have reached the standard of PA show lower levels 
of depression and anxiety. The positive effect of PA on 
psychological problems such as depression and anxiety 
is an undoubted consensus in academia [65]. We con-
jecture that college students with high PA levels not only 
get physiological benefits from PA but also participate 
more often in social intercourses [66, 67]. Through PA 
they improved their ability to resist setbacks and became 
more extroverted, thereby reducing the degree of depres-
sion and anxiety. At the same time, college students with 
depression and anxiety often show introversion and low 
sociality [68, 69], which also reversely leads to the reduc-
tion of PA.

In addition, we found that the body image of college 
students had a moderating effect on PA and anxiety, but 
not on depression. Dissatisfaction with one’s body image 
is a common problem among college students, especially 
female college students [70]. It has also been found to 
be highly correlated with social body anxiety [71]. The 
results show that with the increase in body image levels, 
the relationship between PA and anxiety strengthens. 
This may be because body image itself and anxiety are sig-
nificantly related [72], as important factors. Body image 

plays a synergistic role in reducing anxiety with PA, so 
the more positive the body image is, the better the effect 
of PA on reducing anxiety is. Furthermore, our study find 
that college students’ body image is significantly corre-
lated with depression and anxiety, which may be due to 
mentally healthy college students having a better knowl-
edge of their bodies. Unfortunately, our results show that 
although the correlation between body image and anxiety 
is higher than that of depression, the difference is small. 
The association between PA, body image, depression and 
anxiety should be further explored through longitudinal 
or interventional studies in the future.

The results show that there is no significant correlation 
between college students’ body image and PA [32, 33]. 
However, some scholars hold other views. Korn believe 
that PA has a significant predictive function on a body 
image levels [30]. Zaker and Radzi’s study demonstrates 
that PA is weakly correlated with body image in female 
groups [73]. The reasons for the controversy may be the 
different groups and methods of the survey, such as gen-
der has significant differences in PA and body image. 
Males have higher physical activity levels, and females 
show more dissatisfaction and anxiety with their bod-
ies [74], and the influence of other variables cannot be 
excluded by single factor analysis. In addition, our sub-
jects were Chinese college students who were closed 
during the epidemic prevention and control. Under the 
background of the epidemic, the uncertainty factors 
increased, and the PA and physical activity space of col-
lege students were limited, which affected the physical 
activity levels of college students. In the future, scholars 
should observe whether there is a correlation and causal-
ity between PA and the body image of college students 
through longitudinal experiments.

Fig. 2 Moderating effect of body image on the PA-anxiety relationship
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At the same time, our study only found that BMI (nor-
mal/abnormal, the state of abnormal includes the obesity 
and weight loss) was positively correlated with PA, which 
proves that PA is a key factor affecting the body shape of 
college students, and college students with higher physi-
cal activity levels are more likely to have good external 
shape. However, there is no moderating effect of BMI on 
the results. Therefore, combined with the moderating 
role of body image on the relationship between PA and 
anxiety, it is reasonable to believe that subjective percep-
tion and evaluation play a decisive role in the relation-
ship between PA and anxiety compared to the objective 
body image. Additionally, it is worth noting that BMI 
does not correlate with depression and anxiety, while 
body image has a significantly negative correlation with 
them. The study suggests that some college students 
may be depressed and anxious due to the lack of correct 
understanding of the body and the existence of physical 
anxiety and other negative emotions. However, the nega-
tive body shape does not necessarily lead to the negation 
and wrong understanding of the self-body [37]. There-
fore, it is necessary to guide college students to correctly 
understand their bodies and maintain a positive attitude 
toward them.

Some limitations of this study should be noted. Firstly, 
the physical activity levels of college students during the 
COVID-19 pandemic prevention and control may be dif-
ferent from that in normal times [74, 75], and the depres-
sion and anxiety are more acute [4]. Secondly, although 
this research has carried on the sample screening, the 
university student self-report data may still exist devia-
tion; in addition, causal reasoning is impossible taking 
into account the cross-sectional nature of this study (and 
there are likely to be some reverse causal relationships), 
which cannot further analyze the lead-lag relationship 
between variables. However, these findings emphasize 
the necessity to take into account body image in PA 
interventions and provide early evidence. Third, the sam-
ple size of this study is small, and the study population 
is convenient samples from universities rather than clini-
cal samples. Our conclusions from these healthy or non-
painful populations may be only applicable to healthy 
or less depressed/anxious students, and not necessarily 
applicable to clinical or pain-based samples. Fourthly, 
the analyses were conducted on a mixed-gender sample, 
while the concerns of body image may be gender-spe-
cific. Finally, the study suggests that in addition to body 
image and BMI and the motivation of previous studies, 
other factors affecting the relationship between PA and 
depression/anxiety still need to be explored or con-
firmed. Future research is needed to conduct longitudinal 
experiments to explore the specific mechanism of PA and 

depression/anxiety to find other variables with regulatory 
or intermediary effects.

Despite these limitations, this study has several 
strengths. To our knowledge, this is the first study to 
discuss the moderating effect of body image and BMI 
on the associations between PA and depression/anxi-
ety. We learn the relationship between PA and depres-
sion/anxiety from a new perspective and explain the 
inconsistencies of the relationship in previous research 
from both subjective and objective perspectives. The 
body image is used to reflect the subjective evaluation 
of college students’ body shape, and BMI is used to 
reflect the fatness and thinness of the body. The con-
clusion is, subjective cognition and attitude seem to be 
of more momentous  significance than objective image 
when discussing the relationship between PA and 
depression/anxiety. The study enriches the research 
on the relationship between PA, depression and anxi-
ety and provides a theoretical basis for the necessity of 
self-esteem education. In addition, the results of this 
study also proved the necessity of establishing a cor-
rect understanding of college students’ self-body image, 
reminding the relevant personnel to pay attention to 
the establishment of relevant courses. Furthermore, we 
can also try to carry out body image education in the 
process of sports intervention for college students with 
depression or anxiety, which may obtain better results.

Conclusion
As we know, this is the first study to examine the 
relationship between PA, depression, anxiety, body 
image and BMI of Chinese college students during the 
COVID-19 epidemic. The findings provide preliminary 
evidence that PA has a positive effect on depression 
and anxiety. Therefore, it is necessary to encourage col-
lege students to participate in various types of physi-
cal activities. Body image has a high correlation with 
depression and anxiety and has a significant indigenous 
moderating effect on the relationship between PA and 
anxiety. At the same time, the study has proved that the 
common hypothetical object (BMI) of the influencing 
factors of depression/anxiety has no significant indige-
nous correlation with depression and anxiety, and it has 
no moderating effect on the relationship between PA 
and depression/anxiety. Therefore, we make the follow-
ing inference: compared with external forms, it is more 
important to change the cognitive level and attitude 
of college students toward their bodies. In the future, 
when we are exercising intervention for depression and 
anxiety college students, attention should be paid to 
self-esteem education related to physical cognition.



Page 9 of 11Han et al. BMC Public Health           (2023) 23:24  

Abbreviations
PA  Physical activity
BMI  Body mass index

Acknowledgements
We thank all college students and school leaders involved in the project.

Authors’ contributions
All authors contributed substantially to this paper. BH contributed the 
first draft. BH, JC, GS conceptualized and designed the study. GD, BH, YY 
contributed to data collection. BH and GD analyzed and interpreted the data. 
BH prepared figures and drafted manuscript. GS, YY, BH edited and revised 
manuscript and all authors contributed to reviewing and developing the final 
manuscript. All authors have read and agreed to the published version of the 
manuscript. All authors have read and approved the manuscript.

Funding
This research was supported by the Social Science Fund of Shandong Prov-
ince, China (No. 18DTYJ02).

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the first author upon reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval was obtained from the Ethics Committee of School of Public 
health, Shandong University, China (No. 20190912). All methods comply with 
the current guidelines and regulations which follow the Declaration of Hel-
sinki. Participants were informed that participation in the study was voluntary 
and that completing the questionnaire via online platform indicated their 
informed consent to participate this study, and this type of informed consent 
was approved by the Ethics Committee of School of Public health, Shandong 
University, China (No. 20190912).

Consent for publication
Not applicable.

Competing interests
The authors declare that the research was conducted in the absence of any 
commercial or financial relationships that could be construed as a potential 
conflict of interest.

Received: 5 October 2022   Accepted: 20 December 2022

References
 1. .Ferrari AJ, Somerville AJ, Baxter1AJ, Norman R, Patten SB, Vos T, and 

Whiteford HA. Global variation in the prevalence and incidence of 
major depressive disorder: a systematic review of the epidemiologi-
cal literature. Psychological Medicine. 2013,43:471-481. doi:10.1017/ 
S0033291712001511

 2. Baxter AJ, Scott KM, Vos T, Whiteford HA. Global prevalence of anxi-
etydisorders: a systematic review and metaregression. Psychol Med. 
2013;43:897–910. https:// doi. org/ 10. 1017/ S0033 29171 20014 7X.

 3. Bor W, Dean AJ, Najman J, Hayatbakhsh R. Are child and adolescent men-
tal health problems increasing in the 21st century? A systematic review. 
Aust N Z J Psychiatry. 2014;48(7):606–16. https:// doi. org/ 10. 1177/ 00048 
67414 533834.

 4. COVID-19 Mental Disorders Collaborators. Global prevalence and burden 
of depressive and anxiety disorders in 204 countries and territories 
in 2020 due to the COVID-19 pandemic. Lancet. 2021,6:1700-1712. 
doi:https:// doi. org/ 10. 1016/ S0140- 6736(21) 021 43-7.

 5. Wathelet M, Duhem S, Vaiva G, Baubet T, Habran E, Veerapa E. Fac-
tors associated mental health disorders among university students 
in France confined during the COVID-19 pandemic. JAMA Network 

Open. 2020,2025591. doi: https:// doi. org/ 10. 1001/ jaman etwor kopen. 
2020.25591

 6. Zhang Y, Zhang H, Ma X, Di Q. Mental health problems during the COVID-
19 pandemics and the mitigation effects of exercise: A longitudinal 
study of college students in China. Int J Environ Res Public Health. 
2020;17(10):3722. https:// doi. org/ 10. 3390/ ijerp h1710 3722.

 7. Haddad JM, Macenski C, Mosier-Mills A, Hibara A, Kester k, Schneider M. 
The Impact of social media on college mental health during the COVID-
19 pandemic: A multinational review of the existing literature. Curr Psy-
chiatry Rep. 2021;23(11):70. https:// doi. org/ 10. 1007/ s11920- 021- 01288-y.

 8. Cao W, Fang Z, Hou G, Han M, Xu X, Dong J. The psychological impact 
of the COVID-19 epidemic on college students in China. Psychiatry Res. 
2020;287:112934. https:// doi. org/ 10. 1016/j. psych res. 2020. 112934.

 9. Liu Y, Zhang N, Bao G, Huang Y, Ji B, Wu Y. Predictors of depressive 
symptoms in college students: A systematic review and meta-analysis 
of cohort studies. J Affect Disord. 2018;244:196–208. https:// doi. org/ 10. 
1016/j. jad. 2018. 10. 084.

 10. Ma Z, Wang D, Zhao J, Zhu Y, Zhang Y, Chen Z. Longitudinal associations 
between multiple mental health problems and suicidal ideation among 
university students during the COVID-19 pandemic. Journal of Affective 
Disorder. 2022;311:425–31. https:// doi. org/ 10. 1016/j. jad. 2022. 05. 093.

 11 Jardim DAGMH, Junior DSGB, Alves MLSD. Values in Students of Higher 
Education. Creative Education. 2017;8(10):1682–93. https:// doi. org/ 10. 
4236/ ce. 2017. 810114.

 12. Werner-Seidler A, Perry Y, Calear AL, Newby JM, Christensen H. School-
based depression and anxiety prevention programs for young people: 
A systematic review and meta-analysis. Clin Psychol Rev. 2017;51:30–47. 
https:// doi. org/ 10. 1016/j. cpr. 2016. 10. 005.

 13. Talapko J, Perić I, Vulić P, Pustijanac E, Jukić M, Bekić S. Mental health and 
physical activity in Health-Related university students during the COVID-
19 pandemic. Healthcare. 2021;9:801–15. https:// doi. org/ 10. 3390/ healt 
hcare 90708 01.

 14. Wilke J, Mohr L, Tenforde AS, Edouard P, Fossati C, González-Gross M. A 
pandemic within the pandemic? Physical activity levels substantially 
decreased in countries affected by covid-19. Int J Environ Res Public 
Health. 2021;18(5):2235. https:// doi. org/ 10. 3390/ ijerp h1805 2235.

 15. Harber VJ, Sutton JR. Endorphins and exercise. Sports medicine (Auck-
land). 1984;1:154–71.

 16. Tendzegolskis Z, Viru A, Orlova E. Exercise-induced changes of endorphin 
contents in hypothalamus, hypophysis, adrenals and blood plasma. Int J 
Sports Med. 1991;12(5):495–7.

 17. Droste SK, Gesing A, Ulbricht S, Müller MB, Linthorst ACE, Reul JMHM. 
Effects of long-term voluntary exercise on the mouse hypothalamic-pitu-
itary-adrenocortical axis. Endocrinology. 2003;144(7):3012–23. https:// doi. 
org/ 10. 1210/ en. 2003- 0097.

 18. Goodwin RD. Association between physical activity and mental disorders 
among adults in the united states. Prev Med. 2003;36(6):698–703. https:// 
doi. org/ 10. 1016/ S0091- 7435(03) 00042-2.

 19. Foley LS, Prapavessis H, Osuch EA, Pace JAD, Murphy BA, Podolinsky NJ. 
An examination of potential mechanisms for exercise as a treatment for 
depression: A pilot study. Ment Health Phys Act. 2008;1(2):69–73. https:// 
doi. org/ 10. 1016/j. mhpa. 2008. 07. 001.

 20. Sumic A, Michael YL, Carlson NE, Howieson DB, Kaye JA. Physical activity 
and the risk of dementia in oldest old. J Aging Health. 2005;19(2):242–59. 
https:// doi. org/ 10. 1177/ 08982 64307 299299.

 21. Paluska SA, Schwenk TL. Physical activity and mental health. Sport 
Medicine. 2000;29:167–80. https:// doi. org/ 10. 2165/ 00007 256- 20002 
9030- 00003.

 22. Rutter LA, Thompson HM, Howard J, Riley TN, De Jesús-Romero R, 
Lorenzo-Luaces L. Social media use, physical activity, and internalizing 
symptoms in adolescence: Cross-sectional analysis. JMIR Mental Health. 
2021,26134. doi: https:// doi. org/ 10. 2196/ 26134

 23. Li WZ, Zhao Z, Chen DJ, Peng Y, Lu ZX. Prevalence and associated fac-
tors of depression and anxiety symptoms among college students: 
a systematic review and meta-analysis. J Child Psychol Psychiatry. 
2022;63(11):1222–30. https:// doi. org/ 10. 1111/ jcpp. 13606.

 24. Wolf S, Seiffer B, Zeibig J, Welkerling J, Brokmeier L, Atrott B. Is Physical 
Activity Associated with Less Depression and Anxiety During the COVID-
19 Pandemic? A Rapid Systematic Review. Sports medicine (Auckland). 
2021;51:1771–83. https:// doi. org/ 10. 1007/ s40279- 021- 01468-z.

https://doi.org/10.1017/S003329171200147X
https://doi.org/10.1177/0004867414533834
https://doi.org/10.1177/0004867414533834
https://doi.org/10.1016/S0140-6736(21)021
https://doi.org/10.1001/jamanetworkopen
https://doi.org/10.3390/ijerph17103722
https://doi.org/10.1007/s11920-021-01288-y
https://doi.org/10.1016/j.psychres.2020.112934
https://doi.org/10.1016/j.jad.2018.10.084
https://doi.org/10.1016/j.jad.2018.10.084
https://doi.org/10.1016/j.jad.2022.05.093
https://doi.org/10.4236/ce.2017.810114
https://doi.org/10.4236/ce.2017.810114
https://doi.org/10.1016/j.cpr.2016.10.005
https://doi.org/10.3390/healthcare9070801
https://doi.org/10.3390/healthcare9070801
https://doi.org/10.3390/ijerph18052235
https://doi.org/10.1210/en.2003-0097
https://doi.org/10.1210/en.2003-0097
https://doi.org/10.1016/S0091-7435(03)00042-2
https://doi.org/10.1016/S0091-7435(03)00042-2
https://doi.org/10.1016/j.mhpa.2008.07.001
https://doi.org/10.1016/j.mhpa.2008.07.001
https://doi.org/10.1177/0898264307299299
https://doi.org/10.2165/00007256-200029030-00003
https://doi.org/10.2165/00007256-200029030-00003
https://doi.org/10.2196/26134
https://doi.org/10.1111/jcpp.13606
https://doi.org/10.1007/s40279-021-01468-z


Page 10 of 11Han et al. BMC Public Health           (2023) 23:24 

 25. Kayani S, Kiyani T, Kayani S, Morris T, Biasutti M, Wang J. Physical Activity 
and Anxiety of Chinese University Students: Mediation of Self-System. 
Environ Res Public Health. 2021;18(9):4468. https:// doi. org/ 10. 3390/ ijerp 
h1809 4468.

 26. Turner AP, Hartoonian N, Hughes AJ, Arewasikporn A, Alschuler KN, Sloan 
AP. Physical activity and depression in MS: The mediating role of behavio-
ral activation. Disabil Health J. 2019;12:635–40. https:// doi. org/ 10. 1016/j. 
dhjo. 2019. 04. 004.

 27. Brown T, Cash T, Mikulka P. Attitudinal body-image assessment: Fac-
tor analysis of the body-self relations questionnaire. J Pers Assess. 
1990;55:135–44. https:// doi. org/ 10. 1080/ 00223 891. 1990. 96740 53.

 28. Abbott BD, Barber BL. Differences in functional and aesthetic body image 
between sedentary girls and girls involved in sports and physical activity: 
Does sport type make a difference? Psychol Sport Exerc. 2011;12(3):333–
42. https:// doi. org/ 10. 1016/j. psych sport. 2010. 10. 005.

 29. Cash TF. Body image: Past, present, and future. Body Image. 2004;1(1):1–5. 
https:// doi. org/ 10. 1016/ S1740- 1445(03) 00011-1.

 30. Korn L, Gonen E, Shaked Y, Golan M. Health perceptions, self and body 
image, physical activity and nutrition among undergraduate students in 
Israel. PLoS ONE. 2013;8:e58543. https:// doi. org/ 10. 1371/ journ al. pone. 
00585 43.

 31. Kantanista A, Osiński W, Borowiec J, Tomczak M, Król-Zielińska M. Body 
image, BMI, and physical activity in girls and boys aged 14–16 years. Body 
Image. 2015;15:40–3. https:// doi. org/ 10. 1016/j. bodyim. 2015. 05. 001.

 32. Duncan MJ, AL-Nakeed Y, Nevill A, Jones MV. Body image and physical 
activity in British secondary school children. European Physical Education 
Review. 2004;10(3):243–60. https:// doi. org/ 10. 1177/ 13563 36X04 047125.

 33. Niswah I, Rah JH, Roshita A. The association of body image perception 
dietary and physical activity behaviors among adolescents in indonesia. 
Food Nutr Bull. 2021;42:S109–21. https:// doi. org/ 10. 1177/ 03795 72120 
977452.

 34. Shagar PS, Harris N, Boddy J, Donovan CL. The relationship between 
body image concerns and weight-related behaviours of adolescents and 
emerging adults: A systematic review. Behav Chang. 2017;34(4):208–52. 
https:// doi. org/ 10. 1017/ bec. 2018.3.

 35. McDermott E, Mullen G, Moloney J, Keegan D, Dyrne K, Doherty GA. 
Body image dissatisfaction: Clinical features, and psychosocial disability 
in inflammatory bowel disease. Inflamm Bowel Dis. 2015;21(2):353–60. 
https:// doi. org/ 10. 1097/ MIB. 00000 00000 000287.

 36. Duchesne A, Dion J, Lalande D, Bégin C, Émond C, Lalande G. Body 
dissatisfaction and psychological distress in adolescents: Is self-esteem a 
mediator? J Health Psychol. 2016;22(12):1563–9. https:// doi. org/ 10. 1177/ 
13591 05316 631196.

 37. Flores-Cornejo F, Kamego-Tome M, Zapata-Pachas MA, Alvarado GF. Asso-
ciation between body image dissatisfaction and depressive symptoms in 
adolescents. Rev Bras Psiquiatr. 2017;39:316–22. https:// doi. org/ 10. 1590/ 
1516- 4446- 2016- 1947.

 38. Vannucci A, Ohannessian CM. Body Image Dissatisfaction and 
Anxiety Trajectories during Adolescence. J Clin Child Adolesc Psychol. 
2018;47(5):785–95. https:// doi. org/ 10. 1080/ 15374 416. 2017. 13907 55.

 39. Gestsdottir S, Svansdottir E, Sigurdsson H, Arnarsson A, Ommundesen Y, 
Arngrimsson S. Different factors associate with body image in adoles-
cence than in emerging adulthood: A gender comparison in a follow-up 
study. Health Psychoiogy Rep. 2018;6(1):81–93. https:// doi. org/ 10. 5114/ 
hpr. 2018. 71201.

 40. Vannucci A, Ohannessian CM. Body image dissatisfaction and 
anxiety trajectories during adolescence. J Clin Child Adolesc Psychol. 
2017;47(5):785–95. https:// doi. org/ 10. 1080/ 15374 416. 2017. 13907 55.

 41. Hohensee CW, Nies MA. Physical activity and BMI: Evidence from the 
panel study of income dynamics child development supplement. J Sch 
Health. 2012;82(12):553–9. https:// doi. org/ 10. 1111/j. 1746- 1561. 2012. 
00736.x.

 42. Chaput J, Klingenberg L, Rosenkilde M, Gilbert J, Tremblay A, Sjödin A. 
Physical activity plays an important role in body weight regulation. J 
Obes. 2011;2011:360257. https:// doi. org/ 10. 1155/ 2011/ 360257.

 43. Tashakori A, Riahi F, Mohammadpour A, Coleman KJ. The relationship 
between body mass index and depression among high school girls in 
Ahvaz. Adv Med. 2016;2016:3645493–5. https:// doi. org/ 10. 1155/ 2016/ 
36454 93.

 44. Sawyer MG, Harchak T, Wake M, Lynch J. Four-year prospective study 
of BMI and mental health problems in young children. Pediatrics. 
2011;128(4):677–84. https:// doi. org/ 10. 1542/ peds. 2010- 3132.

 45. Prabhu S, D’Cunha D. Comparison of body image perception and the 
actual BMI and correlation with self-esteem and mental health: A cross-
sectional study among adolescents. Int J Health Allied Sci. 2018;7:145–9. 
https:// doi. org/ 10. 4103/ ijhas. IJHAS_ 65_ 16.

 46. Sutin AR, Terracciano A, Newton RL. Perceived weight discrimination and 
obesity. PLoS ONE. 2013;8:e70048. https:// doi. org/ 10. 1371/ journ al. pone. 
00700 48.

 47. Gee GC, Ro A, Gavin A, Takeuchi DT. Disentangling the effects of racial 
and weight discrimination on body mass index and obesity among asian 
Americans. Am J Public Health. 2008;98:493–500. https:// doi. org/ 10. 2105/ 
AJPH. 2007. 114025.

 48. Vlachopoulos SP, Karageorghis CI, Terry PC. Motivation profiles in sport: A 
self-determination theory perspective. Res Q Exerc Sport. 2000;71(4):387–
97. https:// doi. org/ 10. 1080/ 02701 367. 2000. 10608 921.

 49. Weiss MR, Amorose AJ. Motivational orientations and sport behavior. In: 
Horn TS, editor. Advances in sport psychology. Champaign: Human Kinet-
ics; 2008. p. 115–55.

 50. Wertheim EH, and Paxton SJ. Body image development-adolescent girls. 
Encyclopedia of Body Image and Human Appearance. 2012,187–193. doi: 
https:// doi. org/ 10. 1016/ b978-0- 12- 384925- 0.00029–8

 51. Cash TF. Cognitive-behavioral perspectives on body image. Encyclopedia 
of body image and human appearance, 2012,London: UK/San Diego, CA: 
Academic Press/Elsevier,334–342.

 52. Liou YM, Jwo CJC, Yao KG, Chiang LC, Huang LH. Selection of appropri-
ate Chinese terms to represent intensity and types of physical activity 
terms for use in the Taiwan version of IPAQ. Journal of Nursing Research. 
2008;16(4):252–63. https:// doi. org/ 10. 1097/ 01. jnr. 00003 87313. 20386. 0a.

 53. Craig CL, Marshall AL, Sjstrm M, Bauman A, Booth ML, Ainswort BE. Inter-
national physical activity questionnaire: 12-country reliability and validity. 
Med Sci Sports Exerc. 2003;35(8):1381–95. https:// doi. org/ 10. 1249/ 01. 
MSS. 00000 78924. 61453. FB.

 54. World Health Organization. WHO guidelines on physical activity and 
sedentary behaviour. Geneva: WHO; 2020.

 55. Veale D, Ellison N, Werner TG, Dodhia R, Serfaty MA, Clarke A. Develop-
ment of a cosmetic procedure screening questionnaire (COPS) for body 
dysmorphic disorder. J Plast Reconstr Aesthet Surg. 2011;65:530–2. 
https:// doi. org/ 10. 1016/j. bjps. 2011. 09. 007.

 56. William WKZ, Durham NC. A Self-Rating Depression Scale. Arch Gen Psy-
chiatry. 1965;12(1):63–70. https:// doi. org/ 10. 1001/ archp syc. 1965. 01720 
31006 5008.

 57. Peng H, Zhang YJ, Gi Y, Tang WO, Li Q, Yan XL. Analysis of reliabilityand 
validity of Chinese version SDS Scale in women of rural area. Chinese J 
Shanghai Med. 2013;34(14):20–3.

 58. Tao M, Gao JF. Reliability and validity of the SAS-CR. Chinese J Nerv Men-
tal Diseases. 1994;5:301–3.

 59. Zhou B. Coorperative meta-analysis group of working group on obesity 
in China. Zhonghua liuxingbingxue zazh. 2002;23(6):431–4.

 60. Hayes AF, Introduction to Mediation, Moderation, and Conditional Pro-
cess Analysis: A Regression-Based Approach,. New York: US. NY: Guilford 
Press; 2013.

 61. Aiken LS, and West SG. Multiple regression: Testing and interpreting 
interactions. Newbury Park,1991, Calif: Sage Publications.

 62. Hayes AF, Matthes J. Computational procedures for probing interactions 
in OLS and logistic regression: SPSS and SAS implementations. Behav Res 
Methods. 2009;41(3):924–36. https:// doi. org/ 10. 3758/ BRM. 41.3. 924.

 63. Gao W, Ping S, Liu X. Gender differences in depression, anxiety, and stress 
among college students: A longitudinal study from China. J Affect Disord. 
2019;263:292–300. https:// doi. org/ 10. 1016/j. jad. 2019. 11. 121.

 64. Beiter R, Nash R, McCrady M, Rhoades D, Linscomb M, Clarahan M, Sam-
mut S. The prevalence and correlates of depression, anxiety, and stress in 
a sample of college students. J Affect Disord. 2015;173:90–6. https:// doi. 
org/ 10. 1016/j. jad. 2014. 10. 054.

 65. Di Bartolomeo G, Papa S. The effects of physical activity on social interac-
tions: The case of trust and trustworthiness. J Sports Econ. 2019;20(1):50–
71. https:// doi. org/ 10. 1177/ 15270 02517 717299.

 66. Haapala HL, Hirvensalo MH, Laine K, Laakso L, Hakonen H, Kankaanpää 
A. Recess physical activity and school-related social factors in Finnish 
primary and lower secondary schools: Cross-sectional associations. 

https://doi.org/10.3390/ijerph18094468
https://doi.org/10.3390/ijerph18094468
https://doi.org/10.1016/j.dhjo.2019.04.004
https://doi.org/10.1016/j.dhjo.2019.04.004
https://doi.org/10.1080/00223891.1990.9674053
https://doi.org/10.1016/j.psychsport.2010.10.005
https://doi.org/10.1016/S1740-1445(03)00011-1
https://doi.org/10.1371/journal.pone.0058543
https://doi.org/10.1371/journal.pone.0058543
https://doi.org/10.1016/j.bodyim.2015.05.001
https://doi.org/10.1177/1356336X04047125
https://doi.org/10.1177/0379572120977452
https://doi.org/10.1177/0379572120977452
https://doi.org/10.1017/bec.2018.3
https://doi.org/10.1097/MIB.0000000000000287
https://doi.org/10.1177/1359105316631196
https://doi.org/10.1177/1359105316631196
https://doi.org/10.1590/1516-4446-2016-1947
https://doi.org/10.1590/1516-4446-2016-1947
https://doi.org/10.1080/15374416.2017.1390755
https://doi.org/10.5114/hpr.2018.71201
https://doi.org/10.5114/hpr.2018.71201
https://doi.org/10.1080/15374416.2017.1390755
https://doi.org/10.1111/j.1746-1561.2012.00736.x
https://doi.org/10.1111/j.1746-1561.2012.00736.x
https://doi.org/10.1155/2011/360257
https://doi.org/10.1155/2016/3645493
https://doi.org/10.1155/2016/3645493
https://doi.org/10.1542/peds.2010-3132
https://doi.org/10.4103/ijhas.IJHAS_65_16
https://doi.org/10.1371/journal.pone.0070048
https://doi.org/10.1371/journal.pone.0070048
https://doi.org/10.2105/AJPH.2007.114025
https://doi.org/10.2105/AJPH.2007.114025
https://doi.org/10.1080/02701367.2000.10608921
https://doi.org/10.1016/b978-0-12-384925
https://doi.org/10.1097/01.jnr.0000387313.20386.0a
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1016/j.bjps.2011.09.007
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.3758/BRM.41.3.924
https://doi.org/10.1016/j.jad.2019.11.121
https://doi.org/10.1016/j.jad.2014.10.054
https://doi.org/10.1016/j.jad.2014.10.054
https://doi.org/10.1177/1527002517717299


Page 11 of 11Han et al. BMC Public Health           (2023) 23:24  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

BMC Public Health. 2014;14:1114–1114. https:// doi. org/ 10. 1186/ 
1471- 2458- 14- 1114.

 67. Spinhoven P, Elzinga BM, van Hemert AM, de Rooij M, Penninx BWA. lon-
gitudinal study of facets of extraversion in depression and social anxiety. 
Personality Individ Differ. 2014;71:39–44. https:// doi. org/ 10. 1016/j. paid. 
2014. 07. 014.

 68. Jylhä P, Melartin T, Rytsälä H, Isometsä E. Neuroticism, introversion, 
and major depressive disorder-traits, states, or scars? Depress Anxiety. 
2009;26(4):325–34. https:// doi. org/ 10. 1002/ da. 20385.

 69. Eckler P, Kalyango Y, Paasch E. Facebook use and negative body image 
among U.S. college women. Women Health. 2017;57(2):249–67. https:// 
doi. org/ 10. 1080/ 03630 242. 2016. 11592 68.

 70. Luqman N, Dixit S. Body image, social anxiety and psychological distress 
among young adults. Int J Multidiscip Curr Res. 2017;5:567–71.

 71. Striegel-Moore RH, Silberstein LR, Rodin J. The social self in bulimia ner-
vosa: Public self-consciousness, social anxiety and perceived fraudulance. 
J Abnorm Psychol. 1993;102(2):297–303. https:// doi. org/ 10. 1037// 0021- 
843x. 102.2. 297.

 72. Zaker A, and Md Radzi AA. Body image perception and physical activity 
adolescents. ICoSSEET. 2015,291–300. doi: https:// doi. org/ 10. 1007/ 
978- 981- 287- 691–1_31

 73. Barker ET, Galambos NL. Body dissatisfaction of adolescent girls and 
boys: Risk and resource factors. The Journal of early adolescence. 
2003;23(2):141–65. https:// doi. org/ 10. 1177/ 02724 31603 02300 2002.

 74. Hall G, Laddu DR, Phillips SA, Lavie CJ, Arena R. A tale of two pandemics: 
How will COVID-19 and global trends in physical inactivity and sedentary 
behavior affect one another? Prog Cardiovasc Dis. 2021;64:108–10. 
https:// doi. org/ 10. 1016/j. pcad. 2020. 04. 005.

 75. Bertrand L, Shaw KA, Ko J, Deprez D, Chilibeck PD, Zello GA. The impact 
of the coronavirus disease 2019 (COVID-19) pandemic on university 
students’dietary intake, physical activity, and sedentary behaviour. 
Appl Physiol Nutr Metab. 2021;46(3):265–72. https:// doi. org/ 10. 1139/ 
apnm- 2020- 0990.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/1471-2458-14-1114
https://doi.org/10.1186/1471-2458-14-1114
https://doi.org/10.1016/j.paid.2014.07.014
https://doi.org/10.1016/j.paid.2014.07.014
https://doi.org/10.1002/da.20385
https://doi.org/10.1080/03630242.2016.1159268
https://doi.org/10.1080/03630242.2016.1159268
https://doi.org/10.1037//0021-843x.102.2.297
https://doi.org/10.1037//0021-843x.102.2.297
https://doi.org/10.1007/978-981-287
https://doi.org/10.1007/978-981-287
https://doi.org/10.1177/0272431603023002002
https://doi.org/10.1016/j.pcad.2020.04.005
https://doi.org/10.1139/apnm-2020-0990
https://doi.org/10.1139/apnm-2020-0990

	Relationships between physical activity, body image, BMI, depression and anxiety in Chinese college students during the COVID-19 pandemic
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Literature review

	Methods
	Participants and procedures

	Materials
	Physical activity
	Body image
	Depression and anxiety
	BMI
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


