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ABSTRACT
Background: Appearance anxiety and depression have become common and global
public health problems worldwide, especially among adolescents. However, few
studies have revealed the mechanisms between them. This study aimed to explore the
multiple mediating roles of interpersonal sensitivity and social support between
appearance anxiety and depression among medical college students.
Methods:With 13 invalid samples excluded, 724 college students participated in our
survey and completed questionnaires. The average age of 724 samples was 19.8 ± 2.02
including freshman to senior year and graduate school and above; 31.9% of the
participants were male and 68.1% were female. SPSS 25.0 and Hayes’ PROCESS
macro were used for statistical description, correlation analysis and built multiple
mediation models.
Results: Appearance anxiety can not only directly affect depression, but also
indirectly affect depression through three significant mediating pathways: (1) IS
(B = 0.106, 95% CI [0.082–0.132]), which accounted for 49.77% of the total effect, (2)
SS (B = 0.018, 95% CI [0.008–0.031]), which accounted for 8.45% of the total effect,
and (3) IS and SS (B = 0.008, 95% CI [0.003–0.014]), which accounted for 3.76% of
the total effect. And the total mediating effect was 61.97%.
Limitations: It is a cross-sectional research method and the causal relationship is
unclear.
Conclusions: This study found that lower interpersonal sensitivity and higher social
support can effectively reduce depression caused by appearance anxiety among
college students. The schools and relevant departments should take measures to
reduce the interpersonal sensitivity of college students and establish reliable social
support, so as to reduce the occurrence of depression.
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INTRODUCTION
Depression is an important public health problem that affects more than 300 million
people worldwide. A study from Wang et al. (2023) has demonstrated that about 22% of
college students in China suffer from depression, and the prevalence of depression among
Chinese medical students is 27% (Jin et al., 2022). So this shows that college students have
an increasing risk of depression, the degree of which is higher than students in middle and
elementary school, especially among medical college students (Wang et al., 2023).
Depression and anxiety are multifactorial and complex psychological problems with
possible risk factors including psychological, academic, biological, lifestyle, social, and
economic. In psychology, for example, students with higher neurotic and more introverted
are more likely to be depressed from psychological view. Multiple college-related poor
lifestyles such as smoking, drinking, and substance abuse also increase the risk of
depression among college students. Having a supportive social network, like family and
friendships, can also influence a student’s mood and reduce the likelihood of depression.
If suffering from depression, students, especially medical students, are more likely to give
up solving complex problems and feel confused during their studies (Turana et al., 2022;
Rengasamy et al., 2021; Mofatteh, 2021). These behaviors may lead to hypertension,
obesity, diabetes, and other diseases in the future, which seriously reduce the quality of life
and increase the economic burden (Petersen et al., 2022). More importantly, the global
suicide rate caused by depression is increasing every year and depression becomes a major
risk factor for adolescents’ suicide (Turana et al., 2022). According to existing studies,
although there are many factors influence adolescents’ depression, such as anxiety,
appearance satisfaction, interpersonal sensitivity, and social support, the complex
relationships among the influencing factors are still unclear and need to be further
investigated (Kim, Han & Won, 2023; Xu et al., 2022; Bi & Wang, 2022; Zvolensky et al.,
2021). Adolescence is a time when individuals go through major physical and
psychological changes as they grow up, during which adolescents pay special attention to
their image and are susceptible to the influence of the mass media’s aesthetic standards for
appearance and figure. If they realize that they do not meet public social standards, they are
prone to appearance anxiety, which is likely to lead to further depression (Lim & Kwon,
2023).

Appearance anxiety (AA) refers to a condition when an individual is overly concerned
about their appearance. They may become unconfident and anxious about their
appearance when they perceive social standards or poor evaluations of themselves from
others (Gao et al., 2023). With the increasing rate of science and technology development,
various social platforms and media have become flourishing and have been invading in
college students’ lives (de Vries et al., 2016). They gradually begin to pay excessive attention
to their appearance and worry about others’ evaluation of their appearance. These may
even trigger their anxiety (Marengo et al., 2018). Some studies have pointed out that
adolescence is a time in human development when they go through drastic physical and
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psychological changes. During adolescence, students pay more attention to their looks and
are always unconsciously exposed to unrealistic standards of beauty, appearance, or body
type from the mass media. Their self-esteem probably declines if they think that they do
not meet these standards, resulting in anxiety and depression (Hai & Yang, 2022).
Appearance influences the formation and establishment of self-esteem in adolescence and
young adulthood. Anxiety caused by appearance probably makes them negative due to a
lack of confidence, which leads to a decrease in the level of self-esteem of the individual
(Lim & Kwon, 2023), resulting in an inability to integrate into society and to positively face
the challenges of interpersonal relationships. Therefore, it is necessary to make a further
study on the effect of AA on depression among medical college students in order to explore
ways to reduce the rate of depression among them. Advances in a cognitive behavioral
model of body dysmorphic disorder proposed that when individuals compare themselves
to the least likely ideal appearance, they will be negative, which leads to self-protective
behaviors such as avoidance (Bilsky et al., 2022; Zimmer-Gembeck et al., 2021). Some
adolescents may be bullied, harassed, and ridiculed because of their appearance, which
exacerbates adolescents’ AA and gradually develops distorted perceptions and aversion to
their own appearance (Zimmer-Gembeck et al., 2021; Bucchianeri, Eisenberg & Neumark-
Sztainer, 2013). When adolescents compare themselves upward with others or compare
their ideal selves with their real-life selves, a discrepancy is created, which can lead to
emotional vulnerability, anxiety and exacerbate depression (Higgins, 1987; Festinger, 1954).
Anabolic-androgenic steroid users are at greater risk of depression if they have defective
appearances (Griffiths et al., 2018). Dissatisfaction with physical appearance can act as a
mediator to influence the relationship between self-esteem and depression (Kim, Han &
Won, 2023). Appearance influences the formation and establishment of self-esteem in
adolescence and young adulthood. External anxiety can lead to a lack of confidence and
negativity and further a decrease in an individual’s level of self-esteem, resulting in an
inability to integrate into society and positively face the challenges of interpersonal
relationships (Liao et al., 2023). Hairi et al. found that a person’s dissatisfaction with his or
her appearance can lead to lowered self-esteem, which in turn can trigger depression (Hai
& Yang, 2022). A study in Coimbatore showed that 77.6% of college women were
dissatisfied with their body image and that depression was significantly associated with it
(Ganesan, Ravishankar & Ramalingam, 2018). At the same time, anxiety and depression
are closely related–they are comorbidity, and anxiety is a risk factor for depression (Belzer
& Schneier, 2004). Studies have demonstrated that elevated levels of anxiety are associated
with depression among college students in Latin America (Zvolensky et al., 2021). Based on
existing studies, it can be reasonably speculated that medical college students’
dissatisfaction with their appearance is likely to cause AA, which in turn increases the
likelihood of depression.

Interpersonal sensitivity (IS) is one of the mental health problems faced by
contemporary college students (Ding et al., 2021). IS was first proposed by Boyce & Parker
(1989) and is considered as a personality trait that usually manifests itself as an
over-understanding of the behavior and emotions of others (Masillo et al., 2012).
Individuals sometimes pay too much attention to their own relationships and fear the
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rejection or criticism of others in social interactions, which is also a symptom of IS (Xu
et al., 2022). Discomfort and anxiety will happen in people with IS traits when they are
interacting with people. Such discomfort leads to social anxiety and a strong sense of low
esteem, making individuals vulnerable to developing depression. They also often change
their behavior to conform to the expectations and ideas of others (Boyce & Parker, 1989;
Derogatis & Melisaratos, 1983). Some researchers have used structural equation modeling
to show that IS moderates anxiety states in participants who are abused as children, and
that also moderates AA in adolescents (Maftei, 2022; Nakazawa et al., 2021). Among
Chinese college students, negative emotion is related to IS and is one of the predictors of
depression (Xu et al., 2022; Ding et al., 2021). Whether IS can be used as a mediating
variable to moderate the relationship between AA and depression among college students
needs to be validated through further research.

Social support (SS) refers to a social network of family, friends, teachers, and classmates
that provides emotional support and practical help to individuals (Cohen, 2004). When
encountering difficulties, college students can seek help from family, friends, etc., so as to
obtain solutions to problems, which greatly relieves physical and mental stress (Xu et al.,
2022). Therefore, SS is a key factor in the mental health of college students and makes an
important contribution to the mental health of adolescents (Wang et al., 2022; DuBois
et al., 1994). Peirce et al. (2000) constructed a model based on social support theory and
found that SS was negatively associated with depression. The study made by Jaycox et al.
(2009) reported an effect of social interaction on depression in adolescents. SS can
significantly reduce the anxiety levels of community residents during the COVID-19
outbreak in Turkey in 2020 (Özmete & Pak, 2020). Body image and SS in patients with
Psoriasis were found to be major contributors to depression (Wojtyna et al., 2017).
Meanwhile, SS plays an important role in reducing depressive symptoms and IS, and
higher levels of SS can reduce the severity of an individual’s depressive symptoms and IS
(Mei et al., 2022).

Based on the available studies, it can be speculated that there is some relationship
between AA, IS, SS, and depression. There are few studies on the mechanisms between AA
and depression among Chinese college students, studying in a medical school, and there is
a lack of studies demonstrating the mediating role of IS and SS in the relationship between
AA and depression. Therefore, this study aimed to investigate the relationship between
AA, IS, SS, and depression, as well as to explore the multiple mediating roles of IS and SS
between AA and depression in medical college students. The purpose of this study is to
reach a deeper understanding of the factors influencing depression and to provide a
theoretical basis for the development of public health policies in relevant sectors. This is
also to prevent depression at the source, consciously reduce the risk of depression among
medical college students, and maintain their physical or mental health at a high level.
Based on the above, the following three hypotheses are proposed:

H1: AA positively predicts depression among college students studying in a medical
school.
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H2: AA indirectly predicts depression through high IS among college students studying in
a medical school.

H3: AA indirectly predicts depression through low SS among college students studying in a
medical school.

H4: AA indirectly predicts depression through high IS and low SS among college students
studying in a medical school.

MATERIALS AND METHODS
Participants and procedure
This study adopted a cross-sectional survey. From February 2nd to February 5th, 2023, a
convenience sampling was used to recruit 737 college students for a questionnaire survey
at Chongqing Medical University. Posters, applets, QR codes, and links were utilized to
disseminate and recruit research subjects. The inclusion criteria for this study were
students who were enrolled in Chongqing Medical University (including undergraduate,
graduate, and doctoral students) and were willing to participate in this study. Respondents
were briefed by professional investigators on the survey content and purpose prior to the
survey to seek informed consent. If the subject was underage, investigators obtained
informed consent from their guardians via the Internet in advance. The questionnaire
included the basic demographic variables, the Appearance Anxiety Scale-Brief Version
(AASBV), the Perceived Social Support Scale (PSSS), the SCL-90 Interpersonal Sensitivity
Subscale, and the Patient Health Questionnaire (PHQ-9). The questionnaires were
distributed and collected relying on the Questionnaire Star platform online. The inclusion
criteria were that the results of questionnaires have no missing items, obvious logical
errors, and invalid numbers (e.g., the ones whose height is over 2.5 m or less than 1 m; the
ones whose weight is less than 30 kg or more than 125 kg; the ones whose age are below 16
or bigger than 36). More precisely, all the participants were university students at
Chongqing Medical University and after removing missing and invalid data, the remaining
sample size was 724.

Measurement
Appearance anxiety
Appearance anxiety was measured by the Appearance Anxiety Scale-Brief Version
(AASBV) written by Keelan, Dion & Dion (1992). The Appearance Anxiety Scale-Brief
Version consists of 14 items. A 5-point Likert scale ranging from 1 (never) to 5 (almost
always) is used, which reflects the respondents’ combined attitudes toward appearance
anxiety with a total score ranging from 14 to 70. The higher the overall score is, the higher
the degree of appearance anxiety is (Jin et al., 2022). The chosen Chinese version of the
Appearance Anxiety Scale is a short version of good reliability and validity and the
Cronbach’s alpha measured was 0.876.
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Social support
The Perceived Social Support Scale (PSSS) is used to measure social support (Tonsing,
Zimet & Tse, 2012). Response to an item was measured on a 7-point Likert scale, ranging
from 1 (strongly disagree) to 7 (strongly agree). It has 12 items in total, and the total score
reflects the total social support felt by the individual. The scale has three dimensions:
family support, friends support, and others support. The overall score between 12–36 is a
low support status; 37–60 is a medium support status; 61–84 is a high support status; the
higher the overall score is, the higher the individual’s social support people have (Ye et al.,
2022). In this study, the Cronbach’s alpha for the scale was 0.930.

Interpersonal sensitivity
The Symptom Check List-90 (SCL-90) is used to assess respondents’ interpersonal
sensitivity (Dang et al., 2020). The SCL-90 invented by Derogatis can be used to assess
the intensity of self-reported symptoms, and the scale contains several subscales. The
Interpersonal Sensitivity Subscale (nine items in total), one of the subscales, is used to
assess the intensity of interpersonal sensitivity among students at Chongqing Medical
University. Responses to items are measured on a 5-point Likert scale (0 = none
4 = critical), with a total score ranging from 0–36. Subscale score greater than 2 indicates a
psychological abnormality (Cai et al., 2020). The Cronbach’s alpha measurement for this
subscale is 0.855, which is more than 0.8 with high reliability.

Depression

The Patient Health Questionnaire (PHQ-9) is used to measure depression (Kroenke,
Spitzer & Williams, 2001). PHQ-9 consists of nine items for depression self-assessment.
The scale was widely used because of its efficiency and convenience. It was rated on a 4-
point Likert scale with a score ranging from 0 to 3 and a total score range of 0–27 on the
scale. The cut-offs have been proposed as 0–4, 5–9, 10–14, 15–19, and 20–27 for no, mild,
moderate, moderately severe, and severe depression respectively (Furukawa et al., 2021).
The Cronbach’s alpha for this component in this study was 0.852.

Statistical analysis
This study used the Statistical Package for the Social Sciences (SPSS) version 25.0 (IBM
Corp., Armonk, NY, USA) to analyze the data. Continuous variables are represented using
mean and standard deviation (M ± SD), and categorical variables are expressed as
frequency and percentage (n(%)). Normality tests and uniformity of variance tests are
performed for the measurement of AA, IS, SS, and depression scores under different basic
demographic characteristics. Further, a t-test on two independent samples or variance
homogeneity is performed to determine whether there was a difference in the mean values
of AA, IS, SS, and depression between different subgroups when all samples were satisfied.
Pearson’s correlation was used to analyze the correlations between the appearance anxiety,
social support, interpersonal sensitivity, and depression. To further understand the
relationship between the above variables, a serial multiple mediation model (model 6) was
performed using the PROCESS macro 3.5 package provided by Hayes (Xian et al., 2023).
Gender and age were used as covariates, appearance anxiety as the independent variable
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(X), interpersonal sensitivity and social support as mediating variables (M1, M2), and
depression as the dependent variable (Y). After the model was built, the mediation effects
were tested using a bootstrap (5,000 bootstrap samples) based on 95% confidence intervals.
If the 95% confidence interval for the mediating effect does not include zero, the mediating
effect will be significant at the 0.05 level. The model of this study was tested to be
significant at the 0.05 level.

RESULTS
Basic demographic variables
All participants were asked to complete a questionnaire that included gender, age, grade,
height, weight, whether they were an only child, whether their home address was town or
village, monthly household income, GPA for the previous school year, and disposable
income. Specific issues and analysis results are shown in Table 1. As shown in Table 1,
there are significant differences in the mean of AA scores across grade levels and BMI
index (F = 3.402 P = 0.009; F = 5.752 P = 0.003). IS scores varied significantly by grade
levels, home address, and ranking of results (F = 2.738, P = 0.028; F = 2.113 P = 0.035;
F = –2.426 P = 0.016). The average scores of SS varied significantly across gender, grade,
BMI, only a child, home address, monthly income, ranking of results, single and
discretionary income (F = 2.228 P = 0.026; F = 2.682 P = 0.031; F = 3.367 P = 0.001;
F = −3.004 P = 0.003; F = −5.289 P < 0.000; F = 2.801 P = 0.005; F = 1.985 P = 0.048;
F = −3.584 P < 0.000). The mean of Depression scores varied with grade levels and ranking
of results (F = 2.679 P = 0.031; F = −2.885 P = 0.004).

Correlation analysis
The correlation matrix of key study variables is presented in Table 2. IS and AA were
positively correlated (r = 0.568, P < 0.01); AA and IS were negatively correlated with SS
(AA: r = −0.323, P < 0.01; IS: r = −0.319, P < 0.01); AA and IS were positively correlated
with depression (AA: r = 0.438, P < 0.01; IS: r = 0.534, P < 0.01), and SS was negatively
correlated with depression (r = −0.344, P < 0.01).

Multiple mediation analyses of the hypothesized model
A multiple mediation analysis was conducted to explore the mediation effects of IS and SS
in a college student population. Control variables included gender, age, BMI, GPA, being
an only child or not, and home address. AA and depression were entered as independent
and dependent variables respectively. The proposed mediators were IS and SS. Results of
the analysis (Table 3) showed that AA was positively correlated with depression
(Index = 0.168, P < 0.001). Secondly, AA was positively correlated with IS (Index = 0.575,
P < 0.001) and negatively correlated with SS (Index = −0.234, P < 0.001). IS was negatively
correlated with SS (Index = −0.179, P < 0.001). In addition, IS was positively correlated
with depression (Index = 0.384, P < 0.001) and SS and depression were negatively
correlated (Index = −0.161, P < 0.001).
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Bootstrap test of mediators
The mediation path model is presented in Fig. 1. To test the significance of the mediating
effect of IS and SS, a bootstrap estimation procedure with 5,000 bootstrap samples is
performed. The total effect, direct effect, and indirect effect are presented in Table 4.
The path coefficients for the 95% CI of the paths do not include 0 which means that the
path coefficient of this path is significantly true at the level of 0.05. As is shown in Table 4,
the significance of the direct effect of AA on depression (Effect = 0.081, 95% CI

Table 1 Differences in appearance anxiety, interpersonal sensitivity, social support, and depression under different subgroups of basic
demographic characteristics.

Variable n(%) Appearance
anxiety

t/F(p) Interpersonal
sensitivity

t/F(p) Social
support

t/F(p) Depression t/F(p)

Gender −0.150 (0.880) 0.424 (0.672) 2.228 (0.026) −0.701 (0.483)

Male 231 (31.9) 39.98 ± 8.76 12.48 ± 5.71 58.91 ± 11.22 6.68 ± 4.17

Female 493 (68.1) 39.87 ± 8.64 12.68 ± 5.88 60.98 ± 11.82 6.45 ± 4.18

Age 19.8 ± 2.02

Grade 3.402 (0.009) 2.738 (0.028) 2.682 (0.031) 2.679 (0.031)

Freshman 256 (35.4) 40.34 ± 8.64 12.75 ± 5.87 61.87 ± 11.70 6.15 ± 4.14

Sophomore 236 (32.6) 40.47 ± 8.58 13.27 ± 5.87 59.67 ± 11.98 6.70 ± 3.97

Junior 167 (23.1) 39.14 ± 8.90 11.89 ± 5.86 59.70 ± 10.90 7.11 ± 4.68

Senior 53 (7.3) 39.57 ± 8.29 12.19 ± 3.56 57.06 ± 11.72 6.26 ± 3.56

Above 12 (1.7) 31.83 ± 5.27 8.92 ± 3.06 63.25 ± 11.19 3.92 ± 2.75

BMI 5.752 (0.003) 0.739 (0.478) 0.036 (0.964) 0.308 (0.735)

<18.5 136 (18.8) 38.20 ± 8.71 12.15 ± 5.17 60.25 ± 11.95 6.29 ± 4.30

18.5–23.9 498 (68.8) 39.97 ± 8.41 12.79 ± 5.90 60.39 ± 11.85 6.55 ± 4.16

>23.9 90 (12.4) 42.16 ± 9.57 12.37 ± 6.28 60.04 ± 10.20 6.71 ± 4.14

The only child 0.611 (0.542) −0.459 (0.646) 3.367 (0.001) −0.312 (0.755)

Yes 290 (40.1) 40.15 ± 8.84 12.49 ± 5.84 62.09 ± 11.92 6.47 ± 4.09

No 434 (59.9) 39.75 ± 8.56 12.70 ± 5.82 59.14 ± 11.35 6.56 ± 4.24

Home address −0.185 (0.853) 2.113 (0.035) −3.004 (0.003) 1.185 (0.237)

Township 244 (33.7) 39.82 ± 7.71 13.25 ± 5.67 58.50 ± 10.67 6.78 ± 4.28

City 480 (66.3) 39.95 ± 9.13 12.29 ± 5.87 61.24 ± 12.04 6.39 ± 4.13

Monthly income 0.218 (0.827) 1.328 (0.185) −5.289 (<0.000) 1.532 (0.126)

≤5,000 265 (36.6) 40.00 ± 8.52 12.99 ± 5.83 57.36 ± 11.37 6.84 ± 4.29

>5,000 459 (63.4) 39.85 ± 8.77 12.40 ± 5.81 62.03 ± 11.50 6.34 ± 4.11

Ranking of results −0.677 (0.499) −2.426 (0.016) 2.801 (0.005) −2.885 (0.004)

top 50% 531 (73.3) 39.78 ± 8.27 12.30 ± 5.69 61.05 ± 11.22 6.26 ± 3.92

Post 50% 193 (26.7) 40.27 ± 9.71 13.48 ± 6.11 58.32 ± 12.62 7.26 ± 4.75

Single 1.696 (0.090) 1.353 (0.176) 1.985 (0.048) −0.569 (0.570)

Yes 570 (78.7) 40.19 ± 8.66 12.77 ± 5.83 60.77 ± 11.40 6.48 ± 4.16

No 154 (21.3) 38.86 ± 8.68 12.05 ± 5.78 58.67 ± 12.50 6.69 ± 4.25

Discretionary
income

−0.804 (0.422) 0.799 (0.424) −3.584 (<0.000) 0.245 (0.806)

<1,500 370 (51.1) 39.65 ± 8.54 12.78 ± 6.05 58.81 ± 11.29 6.56 ± 4.18

>1,500 354 (48.9) 40.17 ± 8.81 12.44 ± 5.58 61.90 ± 11.85 6.49 ± 4.18
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[0.045–0.117]) remained when the mediators (IS and SS) were included in the model. AA
was found to indirectly affect depression psychological stress through three significant
mediation pathways: (1) IS (B = 0.106, 95% CI [0.082–0.132]), which accounted for 49.77%
of the total effect, (2) SS (B = 0.018, 95% CI [0.008–0.031]), which accounted for 8.45% of
the total effect, and (3) IS and SS (B = 0.008, 95% CI [0.003–0.014]), which accounted for
3.76% of the total effect. The total mediating effect was 61.97%.

Table 2 Correlation analysis of appearance anxiety, interpersonal sensitivity, social support, and
depression.

Variable M ± SD ① ② ③ ④

① Appearance anxiety 39.91 ± 8.67 1

② Interpersonal sensitivity 12.61 ± 5.82 0.568** 1

③ Social support 60.32 ± 11.66 −0.323** −0.319** 1

④ Depression 6.5 ± 4.18 0.438** 0.534** −0.344** 1

Note:
** P < 0.01.

Table 3 Regression analysis of appearance anxiety, interpersonal sensitivity, social support, and depression.

Regression model Model fit index Significance of regression coefficients

Outcome variables Predictive variables R R2 F β t

Interpersonal sensitivity Appearance anxiety 0.582 0.338 52.310 0.575 18.648***

Social support Appearance anxiety 0.417 0.174 18.825 −0.234 −5.569***

Interpersonal sensitivity −0.179 −4.289***

Depression Appearance anxiety 0.583 0.340 40.790 0.168 4.370***

Interpersonal sensitivity 0.384 10.142***

Social support −0.161 −4.801***

Notes:
*** P < 0.001.
β is the normalization factor.

Figure 1 Generalized linear model serial mediation. ���P < 0.001.
Full-size DOI: 10.7717/peerj.17090/fig-1
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DISCUSSION
AA has long been a hot topic in young adults. At the stage of physical and mental maturity,
teenagers are delicate and sensitive, and they begin to care about their appearance, but
external pressure on their appearance leads to negative emotions. Liao’s research shows
that 78.8% of medical students in China are concerned about their appearance. It shows
that the problem of AA is very serious among medical students, and high AA can lead to
social anxiety and depression. Medical students’ focus on weight and figures may be related
to AA (Liao et al., 2010). This study is the first to explore the effects of IS and SS on
adolescents’ AA and depression in a sample of 724 at Chongqing Medical University in
Chongqing, China, and to investigate the effects of SS and IS as mediating variables on AA
and depression mechanisms. The results of this study will contribute to the early detection
and timely intervention of depression among medical college students and contribute to
the healthy physical and mental growth of medical college students studying in medical
schools. Moreover, this research can also make up for the research gap in this area at home
and abroad in recent years, to have a certain impact on the prevention of mental illness of
college students. AA scores vary by grade and BMI, which is possible because
contemporary society promotes the concept of “thinness” as beauty (Liao et al., 2010).
It leads students to pay a lot of attention to their BMI, but further research is needed on the
impact of grade level. As mentioned in previous articles, the increasing of age is likely to
lead to increased levels of AA (Carrard et al., 2021). IS varies by grade, home address, and
grades. Freshmen may be at higher risk of IS because they have just entered a new
environment and are mentally less mature than older students (Xu et al., 2022). SS varies
by gender, grade, BMI, only a child, home address, monthly income, ranking of results,
single and discretionary income, and depression by grade and test score. Especially
students who are undergoing graduate exams in their senior year are more likely to suffer
from depression (Chen et al., 2022).

This study found that AA positively and significantly predicted the onset of depression
in a medical college student population, which is consistent with the findings of a study
exploring the relationship between appearance and psychological distress (Mirza et al.,
2021). It is undeniable that appearance is the most intuitive “first face” in human
interaction. People can use make-up to strengthen their confidence in their appearances,
but it is more important to establish the correct concept of appearance and lessen the

Table 4 Significance test for mediating effects of appearance anxiety, interpersonal sensitivity, social support, and depression.

Effect BootSE BootLLCI BootULCI Percentage of total effect

Total effect 0.213 0.016 0.181 0.245 100%

Direct effect 0.081 0.019 0.045 0.117 38.03%

Total indirect effect 0.132 0.015 0.105 0.162 61.97%

Appearance anxiety → Interpersonal sensitivity → Depression 0.106 0.013 0.082 0.132 49.77%

Appearance anxiety → Social support → Depression 0.018 0.006 0.008 0.031 8.45%

Appearance anxiety → Interpersonal sensitivity → Social support → Depression 0.008 0.003 0.003 0.014 3.76%
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chance of AA. Previous studies have found that if they are more sensitive and attentive to
their appearance than others, they may take a higher risk of depression (Mirza et al., 2021).
Depression is the leading cause of illness and disability among adolescents (Ward et al.,
2021). It is not that individuals will never have negative emotions such as depression and
anxiety without mental problems at present. Actually, mental health can change.
Especially, for example, in the early days of the exam, the number of students with
depressive symptoms increases. This is possibly due to excessive psychological stress and
challenges. Facing the exam, they have less time to unwind and thus psychological
problems are exacerbated (Chen et al., 2022). Therefore, more attention should be attached
to the mental health of medical students, especially at the examination stage. The right
amount of recreational activities and time with their families should be provided to
students at this stage to increase SS and reduce their depression. When depression occurs
during adolescence, they have a higher rate of recurrence of depression in the future and
their quality of life will be seriously affected, which will increase the economic and health
burden of society (Petersen et al., 2022; Clayborne, Varin & Colman, 2019). In this regard,
the corresponding relevant departments (especially schools) should attach high
importance to the occurrence of depression among college students, conduct early mental
health screening in a timely manner, provide additional psychological support to students
at risk, and combine early detection with effective intervention in order to reduce the
probability of college students suffering from depression and aggravation of the condition
(Mofatteh, 2021). At the same time, actively guiding students to reduce their external
evaluations of others, building a good communication platform, and improving their
coping and interpersonal skills can enable students to receive more campus support.

This study shows that IS not only is a mental health problem for medical college
students but also it has a great potential to affect depression in college students with
appearance anxiety. Medical college students with high IS are overly concerned about the
feelings and behaviors of others and fear negative evaluations and rejections from others,
therefore they are psychologically fragile and sensitive. Such students are at high risk of
losing themselves and becoming depressed in order to avoid rejection and criticism.
Previous studies have confirmed that people with IS traits are more likely to develop
depression (Boyce & Parker, 1989). In this regard, group counseling has been widely used
in intervention studies of interpersonal communication and prevention of depression
among college students with good results, and previous studies have also confirmed that
group sand tray game therapy can effectively reduce IS of college students (Young et al.,
2016;Wen et al., 2011). Schools and other relevant departments can learn from the existing
studies and actively carry out activities such as group counseling and group sand tray
games to help individuals reduce IS and the occurrence of depression among college
students.

This study confirmed the validity of hypothesis 3. SS is an important resilient resource
for individuals in social life and a protective factor for college students’ physical and mental
health (Gecková et al., 2003). The result of this study indicating that higher SS can maintain
a good emotional experience for individuals, enhance the coping and handle ability of
college students when facing AA, and reduce the anxiety and depression caused by
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appearance (Maulik, Eaton & Bradshaw, 2011). Specifically, SS was negatively correlated
with AA, IS, and depression. A decrease in SS can seriously affect people’s psychological
state, leading to increased levels of anxiety and depression. As a previous study shows,
people with higher IS have lower SS, so people with higher SS are better able to face and
adapt to relationships (Montag et al., 2020). Family and friends should give more love and
accompany to youth who are in sensitive periods, encourage and support them when they
suffer setbacks, and give them timely help when they encounter difficulties. State
authorities should also give high priority to the occurrence and treatment of depression
among college students, and help youth receive reliable support and the benefits they
deserve. and build a good platform to improve their coping ability and interpersonal skills.

Findings in this study enriched the mediating influences of AA leading to depression:
college students with AA faced with higher SS or lower IS would reduce the occurrence of
depression. Also, the results found that IS was significantly and negatively correlated with
SS (r = −0.319, P < 0.01), meaning that among college students with AA, those with lower
IS received more SS and thus reduced the incidence of depression. College students,
especially medical school students, are the backbone of social construction and
development in the future. Although youth is often considered to be the best stage of
health, this is by no means a reason to neglect the physical and mental health of college
students. All departments should take active measures to attach great importance to the
physical and mental health of college students studying in a medical school and draw a
blueprint for a healthy and happy future together.

Limitations
Although all the hypotheses in the study are valid, the limitations of the study must also be
acknowledged. Firstly, it is a cross-sectional research method and the causal relationship
among AA, IS, SS, and depression is unclear. So the longitudinal studies could be
conducted based on this study to further explore the causal relationships between
variables. Secondly, the study was conducted about 3 months after the strict prevention
and control of COVID-19 had been lifted in China, and because of the wearing of masks,
people’s anxiety about their appearance may change, which is unknown. Another survey of
AA can be conducted several years later and compared it with this study to get conclusions.
Thirdly, the population of this study were students of Chongqing Medical University, and
due to the special nature of their specialties, they will have a more scientific perception of
physiological appearance than other college students. If the findings of this study are to be
extended to other specialties or schools, the representative sample needs to be further
expanded to reduce the error. In addition, unfortunately, we did not further exclude people
with previous or current major psychological problems in our study, which may bias our
findings.

CONCLUSIONS
The study confirmed that the four hypotheses mentioned in the introduction hold.
Specifically, lower IS and higher SS can effectively reduce depression caused by AA among
Chongqing medical students. It also reconfirmed that AA can directly or indirectly
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influence the occurrence of depression in medical college students. In this study, the
presence of IS and SS were found to work as mediators regulating the mechanism of action
between AA and depression. It helps to clarify the potential mechanisms between AA and
depression. The aim is to improve the physical and mental health of medical college
students and appeal to society to give high priority to young people. Schools and other
relevant departments can learn from the existing studies and actively carry out activities
such as group counseling and group sand tray games to help individuals reduce IS and the
occurrence of depression among college students studying in medical schools. At the same
time, medical college students should also actively communicate with people around them,
improve their interpersonal skills, and avoid over-interpreting the feelings and behaviors
of others to reduce their psychological burden.

ACKNOWLEDGEMENTS
We thank every participant for their support of our study.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This research was funded by the Humanities and Social Sciences Research Project Fund of
Chongqing Municipal Education Commission in 2022, grant number NO.22SKGH052.
The funders had no role in study design, data collection and analysis, decision to publish,
or preparation of the manuscript.

Grant Disclosures
The following grant information was disclosed by the authors:
Chongqing Municipal Education Commission: 22SKGH052.

Competing Interests
The authors declare no conflict of interest.

Author Contributions
� Xiaobing Xian conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, authored or reviewed drafts of the
article, and approved the final draft.

� Tengfei Niu conceived and designed the experiments, authored or reviewed drafts of the
article, and approved the final draft.

� Yu Zhang performed the experiments, analyzed the data, authored or reviewed drafts of
the article, and approved the final draft.

� Xilin Zhou performed the experiments, analyzed the data, authored or reviewed drafts of
the article, and approved the final draft.

� Xinxin Wang performed the experiments, authored or reviewed drafts of the article, and
approved the final draft.

� Xin Du performed the experiments, authored or reviewed drafts of the article, and
approved the final draft.

Xian et al. (2024), PeerJ, DOI 10.7717/peerj.17090 13/19

http://dx.doi.org/10.7717/peerj.17090
https://peerj.com/


� Linhan Qu performed the experiments, prepared figures and/or tables, authored or
reviewed drafts of the article, and approved the final draft.

� Binyi Mao performed the experiments, authored or reviewed drafts of the article, and
approved the final draft.

� Ying He performed the experiments, authored or reviewed drafts of the article, and
approved the final draft.

� Xiyu Chen performed the experiments, authored or reviewed drafts of the article, and
approved the final draft.

� Mengliang Ye conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, authored or reviewed drafts of the
article, and approved the final draft.

Data Availability
The following information was supplied regarding data availability:

The raw data are available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.17090#supplemental-information.

REFERENCES
Belzer K, Schneier FR. 2004. Comorbidity of anxiety and depressive disorders: issues in

conceptualization, assessment, and treatment. Journal of Psychiatric Practice 10(5):296–306
DOI 10.1097/00131746-200409000-00003.

Bi H, Wang M. 2022. Role of social support in poststroke depression: a meta-analysis. Frontiers in
Psychiatry 13:924277 DOI 10.3389/fpsyt.2022.924277.

Bilsky SA, Olson EK, Luber MJ, Petell JA, Friedman HP. 2022. An initial examination of the
associations between appearance-related safety behaviors, socioemotional, and body
dysmorphia symptoms during adolescence. Journal of Adolescence 94(7):939–954
DOI 10.1002/jad.12074.

Boyce P, Parker G. 1989.Development of a scale to measure interpersonal sensitivity. Australian &
New Zealand Journal of Psychiatry 23(3):341–351 DOI 10.1177/000486748902300320.

Bucchianeri MM, Eisenberg ME, Neumark-Sztainer D. 2013. Weightism, racism, classism, and
sexism: shared forms of harassment in adolescents. Journal of Adolescent Health 53(1):47–53
DOI 10.1016/j.jadohealth.2013.01.006.

Cai W, Lian B, Song X, Hou T, Deng G, Li H. 2020. A cross-sectional study on mental health
among health care workers during the outbreak of corona virus disease 2019. Asian Journal of
Psychiatry 51(1):102111 DOI 10.1016/j.ajp.2020.102111.

Carrard I, Argyrides M, Ioannou X, Kvalem IL, Waldherr K, Harcourt D, McArdle S. 2021.
Associations between body dissatisfaction, importance of appearance, and aging anxiety with
depression, and appearance-related behaviors in women in mid-life. Journal of Women & Aging
33(1):70–83 DOI 10.1080/08952841.2019.1681882.

Chen F, Chen J, Chen B, Mofatteh M, Wen C, Wellington J, Gong D, Yang H, Zeng Z, Miao X,
Wu S, Chen Y. 2022. Mental health status of medical students during postgraduate entrance
examination. BMC Psychiatry 22(1):829 DOI 10.1186/s12888-022-04482-1.

Xian et al. (2024), PeerJ, DOI 10.7717/peerj.17090 14/19

http://dx.doi.org/10.7717/peerj.17090#supplemental-information
http://dx.doi.org/10.7717/peerj.17090#supplemental-information
http://dx.doi.org/10.7717/peerj.17090#supplemental-information
http://dx.doi.org/10.1097/00131746-200409000-00003
http://dx.doi.org/10.3389/fpsyt.2022.924277
http://dx.doi.org/10.1002/jad.12074
http://dx.doi.org/10.1177/000486748902300320
http://dx.doi.org/10.1016/j.jadohealth.2013.01.006
http://dx.doi.org/10.1016/j.ajp.2020.102111
http://dx.doi.org/10.1080/08952841.2019.1681882
http://dx.doi.org/10.1186/s12888-022-04482-1
http://dx.doi.org/10.7717/peerj.17090
https://peerj.com/


Clayborne ZM, Varin M, Colman I. 2019. Systematic review and meta-analysis: adolescent
depression and long-term psychosocial outcomes. Journal of the American Academy of Child &
Adolescent Psychiatry 58(1):72–79 DOI 10.1016/j.jaac.2018.07.896.

Cohen S. 2004. Social relationships and health. American Psychologist 59(8):676–684
DOI 10.1037/0003-066X.59.8.676.

DangW, Xu Y, Ji J, Wang K, Zhao S, Yu B, Liu J, Feng C, Yu H,WangW, Yu X, DongW,Ma Y.
2020. Study of the SCL-90 scale and changes in the Chinese norms. Frontiers in Psychiatry
11:524395 DOI 10.3389/fpsyt.2020.524395.

de Vries DA, Peter J, de Graaf H, Nikken P. 2016. Adolescents’ social network site use, peer
appearance-related feedback, and body dissatisfaction: testing a mediation model. Journal of
Youth and Adolescence 45(1):211–224 DOI 10.1007/s10964-015-0266-4.

Derogatis LR, Melisaratos N. 1983. The brief symptom inventory: an introductory report.
Psychological Medicine 13(3):595–605 DOI 10.1017/S0033291700048017.

Ding X, Zhao T, Li X, Yang Z, Tang YY. 2021. Exploring the relationship between trait
mindfulness and interpersonal sensitivity for Chinese college students: the mediating role of
negative emotions and moderating role of effectiveness/authenticity. Frontiers in Psychology
12:624340 DOI 10.3389/fpsyg.2021.624340.

DuBois DL, Felner RD, Meares H, Krier M. 1994. Prospective investigation of the effects of
socioeconomic disadvantage, life stress, and social support on early adolescent adjustment.
Journal of Abnormal Psychology 103(3):511–522 DOI 10.1037/0021-843X.103.3.511.

Festinger L. 1954. A theory of social comparison processes. Human Relations 7(2):117–140
DOI 10.1177/001872675400700202.

Furukawa TA, Levine SZ, Buntrock C, Ebert DD, Gilbody S, Brabyn S, Kessler D, Björkelund C,
Eriksson M, Kleiboer A, van Straten A, Riper H, Montero-Marin J, Garcia-Campayo J,
Phillips R, Schneider J, Cuijpers P, Karyotaki E. 2021. How can we estimate QALYs based on
PHQ-9 scores? Equipercentile linking analysis of PHQ-9 and EQ-5d. Evidence Based Mental
Health 24(3):97–101 DOI 10.1136/ebmental-2020-300240.

Ganesan S, Ravishankar SL, Ramalingam S. 2018. Are body image issues affecting our
adolescents? A cross-sectional study among college going adolescent girls. Indian Journal of
Community Medicine 43(Suppl 1):S42–S46 DOI 10.4103/ijcm.IJCM_62_18.

Gao J, Feng Y, Xu S, Wilson A, Li H, Wang X, Sun X, Wang Y. 2023. Appearance anxiety and
social anxiety: a mediated model of self-compassion. Frontiers in Public Health 11:1105428
DOI 10.3389/fpubh.2023.1105428.

Gecková A, van Dijk JP, Stewart R, Groothoff JW, Post D. 2003. Influence of social support on
health among gender and socio-economic groups of adolescents. European Journal of Public
Health 13(1):44–50 DOI 10.1093/eurpub/13.1.44.

Griffiths S, Jacka B, Degenhardt L, Murray SB, Larance B. 2018. Physical appearance concerns
are uniquely associated with the severity of steroid dependence and depression in
anabolic-androgenic steroid users. Drug and Alcohol Review 37(5):664–670
DOI 10.1111/dar.12688.

Hai R, Yang Y. 2022. Social network site appearance comparison’s prediction of anxiety among
Chinese females: the mediation effect of body area satisfaction, overweight preoccupation, and
self-esteem. Frontiers in Psychiatry 13:775782 DOI 10.3389/fpsyt.2022.775782.

Higgins ET. 1987. Self-discrepancy: a theory relating self and affect. Psychological Review
94(3):319–340 DOI 10.1037/0033-295X.94.3.319.

Xian et al. (2024), PeerJ, DOI 10.7717/peerj.17090 15/19

http://dx.doi.org/10.1016/j.jaac.2018.07.896
http://dx.doi.org/10.1037/0003-066X.59.8.676
http://dx.doi.org/10.3389/fpsyt.2020.524395
http://dx.doi.org/10.1007/s10964-015-0266-4
http://dx.doi.org/10.1017/S0033291700048017
http://dx.doi.org/10.3389/fpsyg.2021.624340
http://dx.doi.org/10.1037/0021-843X.103.3.511
http://dx.doi.org/10.1177/001872675400700202
http://dx.doi.org/10.1136/ebmental-2020-300240
http://dx.doi.org/10.4103/ijcm.IJCM_62_18
http://dx.doi.org/10.3389/fpubh.2023.1105428
http://dx.doi.org/10.1093/eurpub/13.1.44
http://dx.doi.org/10.1111/dar.12688
http://dx.doi.org/10.3389/fpsyt.2022.775782
http://dx.doi.org/10.1037/0033-295X.94.3.319
http://dx.doi.org/10.7717/peerj.17090
https://peerj.com/


Jaycox LH, Stein BD, Paddock S, Miles JN, Chandra A, Meredith LS, Tanielian T, Hickey S,
Burnam MA. 2009. Impact of teen depression on academic, social, and physical functioning.
Pediatrics 124(4):e596–e605 DOI 10.1542/peds.2008-3348.

Jin T, Sun Y, Wang H, Qiu F, Wang X. 2022. Prevalence of depression among Chinese medical
students: a systematic review and meta-analysis. Psychology Health & Medicine
27(10):2212–2228 DOI 10.1080/13548506.2021.1950785.

Jin Y, Xu S, Chen C, Wilson A, Gao D, Ji Y, Sun X, Wang Y. 2022. Symptom association between
social anxiety disorder, appearance anxiety, and eating disorders among Chinese university
students: a network analysis to conceptualize comorbidity. Frontiers in Public Health 10:1044081
DOI 10.3389/fpubh.2022.1044081.

Keelan JP, Dion KK, Dion KL. 1992. Correlates of appearance anxiety in late adolescence and
early adulthood among young women. J Adolesc 15(2):193–205
DOI 10.1016/0140-1971(92)90047-9.

Kim H, Han K, Won S. 2023. Perceived discrimination as a critical factor affecting self-esteem,
satisfaction with physical appearance and depression of racial/ethnic minority adolescents in
Korea. Behavioral Sciences 13(4):343 DOI 10.3390/bs13040343.

Kroenke K, Spitzer RL, Williams JB. 2001. The PHQ-9: validity of a brief depression severity
measure. Journal of General Internal Medicine 16(9):606–613
DOI 10.1046/j.1525-1497.2001.016009606.x.

Liao Y, Knoesen NP, Deng Y, Tang J, Castle DJ, Bookun R, Hao W, Chen X, Liu T. 2010. Body
dysmorphic disorder, social anxiety and depressive symptoms in Chinese medical students.
Social Psychiatry and Psychiatric Epidemiology 45(10):963–971
DOI 10.1007/s00127-009-0139-9.

Liao J, Xia T, Xu X, Pan L. 2023. The effect of appearance anxiety on social anxiety among college
students: sequential mediating effects of self-efficacy and self-esteem. Behavioral Sciences
13(8):692 DOI 10.3390/bs13080692.

Lim M, Kwon M. 2023. Factors influencing depression in adolescents focusing on the degree of
appearance stress. Nursing Reports 13(1):518–527 DOI 10.3390/nursrep13010047.

Maftei A. 2022. How do social networks, controlling parenting, and interpersonal sensitivity
contribute to adolescents’ appearance anxiety? Current Psychology 42(31):27035–27046
DOI 10.1007/s12144-022-03839-9.

Marengo D, Longobardi C, Fabris MA, Settanni M. 2018. Highly-visual social media and
internalizing symptoms in adolescence: the mediating role of body image concerns. Computers
in Human Behavior 82(1):63–69 DOI 10.1016/j.chb.2018.01.003.

Masillo A, Day F, Laing J, Howes O, Fusar-Poli P, Byrne M, Bhattacharyya S, Fiori Nastro P,
Girardi P, McGuire PK, Valmaggia LR. 2012. Interpersonal sensitivity in the at-risk mental
state for psychosis. Psychological Medicine 42(9):1835–1845 DOI 10.1017/S0033291711002996.

Maulik PK, Eaton WW, Bradshaw CP. 2011. The effect of social networks and social support on
mental health services use, following a life event, among the baltimore epidemiologic catchment
area cohort. The Journal of Behavioral Health Services & Research 38(1):29–50
DOI 10.1007/s11414-009-9205-z.

Mei S, Meng C, Hu Y, Guo X, Lv J, Qin Z, Liang L, Li C, Fei J, Cao R, Hu Y. 2022. Relationships
between depressive symptoms, interpersonal sensitivity and social support of employees before
and during the COVID-19 epidemic: a cross-lag study. Frontiers in Psychology 13:742381
DOI 10.3389/fpsyg.2022.742381.

Mirza AA, Baarimah H, Baig M, Mirza AA, Halawani MA, Beyari GM, AlRaddadi KS,
Alreefi M. 2021. Academic and non-academic life stressors and their impact on psychological

Xian et al. (2024), PeerJ, DOI 10.7717/peerj.17090 16/19

http://dx.doi.org/10.1542/peds.2008-3348
http://dx.doi.org/10.1080/13548506.2021.1950785
http://dx.doi.org/10.3389/fpubh.2022.1044081
http://dx.doi.org/10.1016/0140-1971(92)90047-9
http://dx.doi.org/10.3390/bs13040343
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1007/s00127-009-0139-9
http://dx.doi.org/10.3390/bs13080692
http://dx.doi.org/10.3390/nursrep13010047
http://dx.doi.org/10.1007/s12144-022-03839-9
http://dx.doi.org/10.1016/j.chb.2018.01.003
http://dx.doi.org/10.1017/S0033291711002996
http://dx.doi.org/10.1007/s11414-009-9205-z
http://dx.doi.org/10.3389/fpsyg.2022.742381
http://dx.doi.org/10.7717/peerj.17090
https://peerj.com/


wellbeing of medical students. AIMS Public Health 8(4):563–580
DOI 10.3934/publichealth.2021046.

Mofatteh M. 2021. Risk factors associated with stress, anxiety, and depression among university
undergraduate students. AIMS Public Health 8(1):36–65 DOI 10.3934/publichealth.2021004.

Montag C, Sindermann C, Lester D, Davis KL. 2020. Linking individual differences in satisfaction
with each of Maslow’s needs to the big five personality traits and Panksepp’s primary emotional
systems. Heliyon 6(7):e04325 DOI 10.1016/j.heliyon.2020.e04325.

Nakazawa H, Masuya J, Tanabe H, Kusumi I, Inoue T, Ichiki M. 2021. Interpersonal sensitivity
mediates the effects of childhood maltreatment on the evaluation of life events and anxiety states
in adult community volunteers. Neuropsychiatric Disease and Treatment 17:2757–2766
DOI 10.2147/NDT.S310010.

Özmete E, Pak M. 2020. The relationship between anxiety levels and perceived social support
during the pandemic of COVID-19 in Turkey. Social Work in Public Health 35(7):603–616
DOI 10.1080/19371918.2020.1808144.

Peirce RS, Frone MR, Russell M, Cooper ML, Mudar P. 2000. A longitudinal model of social
contact, social support, depression, and alcohol use. Health Psychology 19(1):28–38
DOI 10.1037/0278-6133.19.1.28.

Petersen J, Schulz AC, Brähler E, Sachser C, Fegert JM, Beutel ME. 2022. Childhood
maltreatment, depression and their link to adult economic burdens. Frontiers in Psychiatry
13:908422 DOI 10.3389/fpsyt.2022.908422.

Rengasamy M, Marsland A, McClain L, Kovats T, Walko T, Pan L, Price RB. 2021. Longitudinal
relationships of cytokines, depression and anhedonia in depressed adolescents. Brain Behavior
and Immunity 91(6):74–80 DOI 10.1016/j.bbi.2020.09.004.

Tonsing K, Zimet GD, Tse S. 2012. Assessing social support among south Asians: the
multidimensional scale of perceived social support. Asian Journal of Psychiatry 5(2):164–168
DOI 10.1016/j.ajp.2012.02.012.

Turana Y, Primatanti PA, Sukarya WS, Wiyanto M, Duarsa ABS, Wratsangka R, Adriani D,
Sasmita PK, Budiyanti E, Anditiarina D, Ainin DQ, Sari K, Darwata IW, Astri Y,
Prameswarie T, Tursina A, Purbaningsih W, Kurniawan A, Widysanto A, Setiawan M,
Ma’roef M, Yuliyanti S, Rahayu, Sahadewa S, Raharjo B, Lestari SMP, Pinilih A, Dewi DAL,
Dinata M, Permatasari TO, Rahayu FM, Mahardhika ZP, Herlinawati SW, Hayati N,
Setyonugroho W, Diarsvitri W, Purwaningsari D, Chiuman L, Latief S, Triliana R,
Tubarad GDT, Triastuti IA, Sompa AW, Angreni F, Lubis SA, Tadjudin NS, Pandhita G,
Pramuningtyas R, Anas M, Ayuningtiyas R, Ivone J, Yunita F, Handayani, Puspitasari V,
Tendean M, Suswanti I, Kurniawan F. 2022. Impact on medical education and the medical
student’s attitude, practice, mental health, after one year of the COVID-19 pandemic in
Indonesia. Frontiers in Education 7:131 DOI 10.3389/feduc.2022.843998.

Wang C, Wen W, Zhang H, Ni J, Jiang J, Cheng Y, Zhou M, Ye L, Feng Z, Ge Z, Luo H,
Wang M, Zhang X, Liu W. 2023. Anxiety, depression, and stress prevalence among college
students during the COVID-19 pandemic: a systematic review and meta-analysis. Journal of
American College Health 71(7):2123–2130 DOI 10.1080/07448481.2021.1960849.

Wang C, Yan S, Jiang H, Guo Y, Gan Y, Lv C, Lu Z. 2022. Socio-demographic characteristics,
lifestyles, social support quality and mental health in college students: a cross-sectional study.
BMC Public Health 22(1):1583 DOI 10.1186/s12889-022-14002-1.

Ward JL, Azzopardi PS, Francis KL, Santelli JS, Skirbekk V, Sawyer SM, Kassebaum NJ,
Mokdad AH, Hay SI, Abd-Allah F, Abdoli A, Abdollahi M, Abedi A, Abolhassani H,
Abreu LG, Abrigo MRM, Abu-Gharbieh E, Abushouk AI, Adebayo OM, Adekanmbi V,

Xian et al. (2024), PeerJ, DOI 10.7717/peerj.17090 17/19

http://dx.doi.org/10.3934/publichealth.2021046
http://dx.doi.org/10.3934/publichealth.2021004
http://dx.doi.org/10.1016/j.heliyon.2020.e04325
http://dx.doi.org/10.2147/NDT.S310010
http://dx.doi.org/10.1080/19371918.2020.1808144
http://dx.doi.org/10.1037/0278-6133.19.1.28
http://dx.doi.org/10.3389/fpsyt.2022.908422
http://dx.doi.org/10.1016/j.bbi.2020.09.004
http://dx.doi.org/10.1016/j.ajp.2012.02.012
http://dx.doi.org/10.3389/feduc.2022.843998
http://dx.doi.org/10.1080/07448481.2021.1960849
http://dx.doi.org/10.1186/s12889-022-14002-1
http://dx.doi.org/10.7717/peerj.17090
https://peerj.com/


Adham D, Advani SM, Afshari K, Agrawal A, Ahmad T, Ahmadi K, Ahmed AE, Aji B,
Akombi-Inyang B, Alahdab F, Al-Aly Z, Alam K, Alanezi FM, Alanzi TM, Alcalde-
Rabanal JE, Alemu BW, Al-Hajj S, Alhassan RK, Ali S, Alicandro G, Alijanzadeh M,
Aljunid SM, Almasi-Hashiani A, Almasri NA, Al-Mekhlafi HM, Alonso J, Al-Raddadi RM,
Altirkawi KA, Alvis-Guzman N, Amare AT, Amini S, Aminorroaya A, Amit AML,
Amugsi DA, Ancuceanu R, Anderlini D, Andrei CL, Androudi S, Ansari F, Ansari I,
Antonio CAT, Anvari D, Anwer R, Appiah SCY, Arabloo J, Arab-Zozani M, Ärnlöv J,
Asaad M, Asadi-Aliabadi M, Asadi-Pooya AA, Atout MMDW, Ausloos M, Avenyo EK,
Avila-Burgos L, Ayala Quintanilla BP, Ayano G, Aynalem YA, Azari S, Azene ZN,
Bakhshaei MH, Bakkannavar SM, Banach M, Banik PC, Barboza MA, Barker-Collo SL,
Bärnighausen TW, Basu S, Baune BT, Bayati M, Bedi N, Beghi E, Bekuma TT, Bell AW,
Bell ML, Benjet C, Bensenor IM, Berhe AK, Berhe K, Berman AE, Bhagavathula AS,
Bhardwaj N, Bhardwaj P, Bhattacharyya K, Bhattarai S, Bhutta ZA, Bijani A, Bikbov B,
Biondi A, Birhanu TTM, Biswas RK, Bohlouli S, Bolla SR, Boloor A, Borschmann R,
Boufous S, Bragazzi NL, Braithwaite D, Breitborde NJK, Brenner H, Britton GB, Burns RA,
Burugina Nagaraja S, Butt ZA, Caetano dos Santos FL, Cámera LA, Campos-Nonato IR,
Campuzano Rincon JC, Cárdenas R, Carreras G, Carrero JJ, Carvalho F, Castaldelli-
Maia JM, Castañeda-Orjuela CA, Castelpietra G, Catalá-López Fán, Cerin E, Chandan JS,
Chang H-Y, Chang J-C, Charan J, Chattu VK, Chaturvedi S, Choi J-YJ, Chowdhury MAK,
Christopher DJ, Chu D-T, Chung MT, Chung S-C, Cicuttini FM, Constantin TV, Costa VM,
Dahlawi SMA, Dai H, Dai X, Damiani G, Dandona L, Dandona R, Daneshpajouhnejad P,
Darwesh AM, Dávila-Cervantes CA, Davletov K, De la Hoz FP, De Leo D, Dervenis N,
Desai R, Desalew A, Deuba K, Dharmaratne SD, Dhungana GP, Dianatinasab M,
Dias da Silva D, Diaz D, Didarloo A, Djalalinia S, Dorostkar F, Doshi CP, Doshmangir L,
Doyle KE, Duraes AR, Ebrahimi Kalan M, Ebtehaj S, Edvardsson D, El Tantawi M,
Elgendy IY, El-Jaafary SI, Elsharkawy A, Eshrati B, Eskandarieh S, Esmaeilnejad S,
Esmaeilzadeh F, Esteghamati S, Faro A, Farzadfar F, Fattahi N, Feigin VL, Ferede TY,
Fereshtehnejad S-M, Fernandes E, Ferrara P, Filip I. et al. 2021. Global, regional, and national
mortality among young people aged 10–24 years, 1950–2019: a systematic analysis for the Global
Burden of Disease Study 2019. The Lancet 398(10311):1593–1618
DOI 10.1016/S0140-6736(21)01546-4.

Wen Z, Zhang R, Haslam DR, Jiang Z. 2011. The effects of restricted group sandplay therapy on
interpersonal issues of college students in China. The Arts in Psychotherapy 38(4):281–289
DOI 10.1016/j.aip.2011.08.008.

Wojtyna E, Łakuta P, Marcinkiewicz K, Bergler-Czop B, Brzezi�nska-Wcisło L. 2017. Gender,
body image and social support: biopsychosocial determinants of depression among patients with
psoriasis. Acta Dermato Venereologica 97(1):91–97 DOI 10.2340/00015555-2483.

Xian X, Wang C, Yu R, Ye M. 2023. Breakfast frequency and sleep quality in college students: the
multiple mediating effects of sleep chronotypes and depressive symptoms. Nutrients
8;15(12):2678 DOI 10.3390/nu15122678.

Xu H, Peng L, Wang Z, Zeng P, Liu X. 2022. Interpersonal sensitivity on college freshmen’s
depression: a moderated moderation model of psychological capital and family support.
Frontiers in Psychiatry 13:921045 DOI 10.3389/fpsyt.2022.921045.

Xu H, Wang Z, Peng L, Mi Y, Zeng P, Liu X. 2022. The study of psychological traits among
chinese college students during the COVID-19 campus lockdown. Frontiers in Psychology
13:1051770 DOI 10.3389/fpsyg.2022.1051770.

Ye Y, Tong Z, Li C, Gao X, Sun Y, Xu J, Xu Q, Song C. 2022. Social support as a mediator of the
relationship between forgiveness and post-traumatic growth in hemodialysis patients: a

Xian et al. (2024), PeerJ, DOI 10.7717/peerj.17090 18/19

http://dx.doi.org/10.1016/S0140-6736(21)01546-4
http://dx.doi.org/10.1016/j.aip.2011.08.008
http://dx.doi.org/10.2340/00015555-2483
http://dx.doi.org/10.3390/nu15122678
http://dx.doi.org/10.3389/fpsyt.2022.921045
http://dx.doi.org/10.3389/fpsyg.2022.1051770
http://dx.doi.org/10.7717/peerj.17090
https://peerj.com/


structural equation modeling approach. Frontiers in Psychiatry 13:974045
DOI 10.3389/fpsyt.2022.974045.

Young JF, Benas JS, Schueler CM, Gallop R, Gillham JE, Mufson L. 2016. A randomized
depression prevention trial comparing interpersonal psychotherapy—adolescent skills training
to group counseling in schools. Prevention Science 17(3):314–324
DOI 10.1007/s11121-015-0620-5.

Zimmer-Gembeck MJ, Rudolph J, Webb HJ, Henderson L, Hawes T. 2021. Face-to-face and
cyber-victimization: a longitudinal study of offline appearance anxiety and online appearance
preoccupation. Journal of Youth and Adolescence 50(12):2311–2323
DOI 10.1007/s10964-020-01367-y.

Zvolensky MJ, Kauffman BY, Bogiaizian D, Viana AG, Bakhshaie J, Peraza N. 2021. Worry
among Latinx college students: relations to anxious arousal, social anxiety, general depression,
and insomnia. Journal of American College Health 69(5):529–536
DOI 10.1080/07448481.2019.1686004.

Xian et al. (2024), PeerJ, DOI 10.7717/peerj.17090 19/19

http://dx.doi.org/10.3389/fpsyt.2022.974045
http://dx.doi.org/10.1007/s11121-015-0620-5
http://dx.doi.org/10.1007/s10964-020-01367-y
http://dx.doi.org/10.1080/07448481.2019.1686004
http://dx.doi.org/10.7717/peerj.17090
https://peerj.com/

	The relationship between appearance anxiety and depression among students in a medical university in China: a serial multiple mediation model ...
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


