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Abstract: Depressive symptoms are prevalent in university students and may impair their social, educational, and economic transition into adulthood. Identifying the factors that determine depressive
symptoms is crucial for the design of effective policy interventions. This study aims to examine the
associations between health literacy and depressive symptoms among medical students, and to evaluate the effect of different types of social support as a potential mediator. A cross-sectional survey of
medical students was conducted through convenience sampling in East China. Associations between
variables were explored using OLS and the mediation effect was estimated using the Karlson, Holm
and Breen method. A total of 746 valid questionnaires were collected. The prevalence of depressive
symptoms among the sample was 32.4%. Higher health literacy levels and social supports were
significantly associated with lower levels of depressive symptoms. Social support partially mediated
the association between health literacy and depressive symptoms, accounting for a 54.03% of the total
effect size. These findings suggest that interventions for medical student mental wellbeing could
improve health literacy. Whilst family support reflects greatest impact, Universities can also lead and
innovate novel interventions for this critical stage of life. Future research can extend this study by
exploring the dynamic interactions between health literacy, depressive symptoms, and other sources
of social support. Comparisons of these findings across the different regions of China and in other
university subject disciplines are also warranted.
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1. Introduction
Depressive symptoms, which are typically characterized by hopelessness, sadness
and/or anxiety, are prevalent among university students globally [1–3]. Systematic reviews
suggest a prevalence of approximately 33% for depressive symptoms across all university
students [4] and slightly less at 27.2% for medical students [5] though the overall prevalence
is increasing [6]. In China, this pattern is slightly reversed, with an estimated prevalence of
23.8% among all students [7] but heightened to 29.0% in medical students [8].
In general, when averaged across the lifespan, students tend to have a higher prevalence of depressive symptoms than the general population [7,9]. Whilst the context is not
specifically explored here, commencement of university or college life reflects numerous,
sudden, complex and multi-component life changes, which may exacerbate student vulnerability, requiring deeper emotional resilience. Pressures may also include academic
expectations, interpersonal relationships, unfamiliar environments and financial stress.
Depressive symptoms are detrimental to student quality of life and the evidence suggests
that the students’ social functioning and academic performance may also be affected [4].
There may be episodic trends across the lifespan during times of specific vulnerability,
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and adolescent depression heightens the likelihood of depression in adulthood, which has
also been linked to suicidal ideation [10]. The detrimental effect of depressive symptoms
is likely to be more damaging for students with pre-existing mental health conditions.
The overlap of the transition to emerging adulthood, an unfamiliar university environment and the loss of previous social supports can be particularly challenging, given their
vulnerabilities and potential comorbidities.
As in many other countries, medical students in China experience considerable academic pressure, and so this research investigates a cohort of students with exposure to
high stress. [8]. In addition, they experienced the isolating and clinically taxing effects of
the COVID-19 pandemic, exacerbating negative effects on their mental health, and compounding the well-documented stress of their professional commitments, responsibilities
and working practices [11,12]. This cohort therefore provides a unique perspective and
data towards analysis of the interactions of determining factors for depressive symptoms,
and to inform effective policy interventions.
Reviews of published literature suggest that many factors may interact, often aligned
to the social determinants of health [13]. These include demographic characteristics
(e.g., gender, age, birthplace) [14], social interaction (social support, social network) [15,16],
health literacy [17,18], health status [16] and family circumstances (e.g., parents’ education,
family economic status) [9,16].
In this study, we investigate the association between health literacy and depressive
symptoms among medical students, using the econometric approaches of OLS regressions
with mediation effects for social support. This allows us to estimate factors in the association
between health literacy and depressive symptoms. To our knowledge this is the first paper
exploring this topic.
1.1. Health Literacy and Depressive Symptoms
Health literacy (HL) is described as the “cognitive and social skills which determine
the motivation and ability of individuals to gain access to, understand and use information
in ways which promote and maintain good health” [19]. Health literacy tends to be
under-valued, but the evidence suggests it is an independent and direct predictor of
health outcomes [20–22] and people with lower levels of health literacy are more likely to
report worse health-related behaviors, poorer use of health care services and poorer health
status [23]. In some countries, such as China and Korea, the promotion of health literacy
has therefore been engaged as a key strategy to reduce health inequities [20–22].
There is a paucity of evidence for the relationship between health literacy (HL) and
depression, in particular regarding measures of association, and the findings are mixed.
A study conducted with 489 HIV-seropositive adults showed that individuals with higher
HL reported more depressive symptoms [24]. Research conducted with elderly Latino
and Korean populations, found lower HL was associated with higher levels of depressive
symptoms. A study conducted among 585 Korean adults found that health literacy plays
an important role in preventing depression after controlling for sociodemographic and
health-related characteristics [22]. Another study conducted among 3260 elderly Medicare
enrollees in the United States found that the associations between HL and depressive symptoms disappeared when controlling for confounding, including chronic disease conditions
and self-rated health [25].
The variability of prior research raises a concern about the robustness of the relationship between HL and depression. This may be caused by study heterogeneity, such as
controlling for different confounding factors or narrowed to select age groups. Some studies, especially those with a low response rate, may also suffer from self-selection bias.
Our study aims to explore the relationship between HL and depression in students, leading
to an empirical test of the first hypothesis:
Hypothesis 1. Health literacy is negatively associated with depressive symptoms.

Int. J. Environ. Res. Public Health 2021, 18, 633

3 of 12

1.2. Mediation—Social Support and Depressive Symptoms
Social support is typically defined as “the existence or availability of people on whom
we can rely, and people who let us know that they care about, value, and love us” [26].
Social support comprises ‘interpersonal resources that are accessed and mobilized when
dealing with life challenges’ [27]. It broadly encompasses emotional and material supports and can be as insubstantial as information or knowledge sharing between family,
friends, and significant others [15]. Previous studies have identified a significantly protective relationship (here negative association) between social support and depressive
symptoms [15,16,27,28]. For example, Zhang found a protective effect of social support
in the relationship between stress and depression in high school students [15]. A study
that examined the relationship between perfectionism and depression among 426 Chinese
university students found that perceived social support was protective for depression [29].
In another, social support served as a mediator between stress and psychological symptoms [30]. Similarly, for caregivers of disabled people; spousal and family support was
positively correlated with wellbeing [27]. This leads to a second hypothesis:
Hypothesis 2. Social support is negatively associated with depressive symptoms.
1.3. Social Support as a Mediator between Health Literacy and Depression
Studies have explored the relationships between health literacy, social support and
depression. In the United States in Medicare enrollees, Gazmararian identified a protective
relationship for social support between HL and depressive symptoms [25]. Another identified that among racially and ethnically diverse smokers of lower SES and lower HL,
lower perceived support and higher rates of depressive symptoms could be predicted [31].
These findings suggest that social support might function as a mediator through which
HL impacts depression. The Social Determinants of Health frameworks capture these
interactions comprehensively, but less is known when applying the lens to health literacy.
People with lower HL have reported feelings of shame in their difficulty in understanding
health information, also heightened perceptions of lower social support, which may, in turn,
cause helplessness, isolation and raised levels of depression [31]. Seligman’s theory of
learned helplessness suggests that depression arises from a perceived lack of autonomy or
control, impacting those with poor HL and support more, and possibly being cyclical in
nature [32].
Medical students do not tend to be overwhelmingly represented as low SES, and tend
to have high rates of HL, educational attainment and articulation. However, as mentioned,
their uniquely pressurized and competitive environments, vulnerability in life transitions,
and perceived lack of autonomy in work-life balance, leads them to be an important cohort
to research. More broadly, little is known about the protective effects of social support for
medical students. Here we propose the third hypothesis:
Hypothesis 3. Social support mediates the association between health literacy and depressive
symptoms.
2. Methods
2.1. Sampling and Data Collection
From April to May 2020, a cross-sectional survey of medical students was conducted
at three university campuses in East China (n = 746, campus Seyuan = 429, campus Qixiu
= 172 and campus Zhongxiu = 145). All medical students physically located on three
campuses were included.
At the time of the survey, a strict COVID-19 lock-down was recently concluded,
students had returned to campus or were studying online at home. Most first-year students
studied online from home, exempt from laboratory research and the use of campus facilities.
It became too challenging to reach them, thus, first year students were excluded.
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A convenience sampling approach to data collection was used. Students were informed of the purpose, confidentiality, and voluntary nature of participation prior to
consent. The target sample size was 700–800, with 24 of 150 advisor-led classes (30–40
students per class) selected at random, providing a sample size of 836 students. 746 questionnaires were completed and cleaned, suggesting a response rate of 89%. The questionnaires included validated questions and measures of individual characteristics, family
circumstances, health literacy, social support and depressive symptoms.
2.2. Measurements
2.2.1. Depressive Symptoms
Depressive symptoms were the primary outcome, and were assessed from scoring
obtained from the Self-rating Depression Scale (SDS) [33]. The Chinese version of SDS,
used here, has good reliability and validity [34]. The SDS includes 20 items about the
frequency of symptoms experienced. Each item is assessed on a 4-point Likert-type scale
(1 = no or little time; 4 = most or all the time). Of 20 items, ten are worded positively and
ten negatively. Ten positive items are reverse-scored, and the total scores range between
20 and 80, with higher scores indicating more severe depressive symptoms. The lowest
threshold for depressive symptoms is a score of 53.
2.2.2. Health Literacy
The Chinese eight-item Health Literacy Assessment Tool (c-HALT-8) [20] was used to
measure health literacy. The HALT-8 was developed in Switzerland in 2014 [35], and was
translated from English to Chinese (c-HALT-8) [20]. It has shown good evidence of construct validity and reliability for young adults in China [20]. It consists of eight items to
measure the capability to assess, understand, communicate and evaluate health information in everyday life. It covers three domains; functional, interactive and critical health
literacy, thus enabling a more comprehensive examination of the construct [35]. Scores
range from 0 to 37, and higher scores indicate higher levels of health literacy.
2.2.3. Social Support
Social support was measured by the Multidimensional Scale of Perceived Social
Support (MSPSS) [36], with the Chinese version used in this study [37]. The MSPSS
consists of twelve questions that assess support from family, friends, and significant others,
accommodating for the respondents’ age, social status and cultural context. Teachers
and classmates were included and variable reliability was checked using Cronbach alpha
scoring (0.969). Respondents assessed each item on a 7-point Likert type scale and total
scores ranged between 12 and 84; higher scores indicate stronger social support.
2.2.4. Other Variables
Our previous studies reported potential demographic or confounding variables [9,17,
21,23]. Participant characteristics include gender, academic performance, and self-rated
health (SRH). Family characteristics include birthplace, socioeconomic status and parent’s
education. Parent’s education was recoded to binary categories: [high school or less
(reference level); tertiary]. Perceptions of academic performance were measured by the
question “how does your academic performance compare with your classmates” [poor
(reference category); fair; good].
2.3. Statistical Analyses
The first two hypotheses were tested using an OLS regression and the third with OLS
and then formally tested with mediation. The scores of health literacy, social support and
depressive symptoms were centered before analyses.
Four OLS regression models were estimated. In model 1, health literacy and depressive symptoms were analysed, and the dependent variable was depressive symptoms
(Hypothesis 1). In model 2, health literacy and social support were analysed, and the
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dependent variable was social support. Model 3 analysed social support and depressive
symptoms, and the dependent variable was depressive symptoms (Hypothesis 2). In model
4, the dependent variable was depressive symptoms with both health literacy and social
support included (for an analysis of direct effects on the outcome variable). These four
models offered insights on how factors interact, and their magnitude. In all models, the confounding effects of demographic and family characteristics were controlled. To investigate
whether different sources of social support were associated with depressive symptoms,
OLS regression was also conducted controlling for potential covariates.
The Karlson, Holm and Breen (KHB) method was used to assess whether social
support had a mediating effect on health literacy and depressive symptoms [38]. The total
effect was deconstructed into direct effects (health literacy on depressive symptoms when
controlling for social support) and indirect effects (health literacy on depressive symptoms
through the mediating variable of social support). The proportion is calculated as the
indirect effect divided by the total effect. All statistical analyses were conducted using
STATA 14.0. A standard approach to inference was applied with a p-value less than 0.05
considered statistically significant.
3. Results
3.1. Descriptive Statistics
Sociodemographic characteristics are reported in Table 1. There were more females
(67.3%) than males (32.7%). The age range of the students was from 18 to 24 years. Place
of birth was 29.8%, 33.9% and 36.3% for city, town and county, respectively. Parental
education attainment between groups was similar; education below high school for fathers
was 40.3% and 48.4% for mother’s education. Participant academic record self-reports were
poor (22.6%), fair (47.5%) and good (26.5%). Baseline scores for SRH was 43.7% (good) and
5.6% (poor). The average score for health literacy was 25.69, surprisingly lower than that of
Chinese secondary school students [20]. Average baseline scores were 62.71 (social support,
range 12 to 84) and 47.86 (depressive symptoms, range 25 to 84). The Cronbach’s α for SDS
in our study was 0.858, which meant good reliability.
3.2. Effects of Health Literacy and Social Support on Depressive Symptoms
The estimates of models 1–4 are documented in Table 2. In model 1, heath literacy
reflects a significant negative coefficient, which suggests that health literacy is negatively
associated with depressive symptoms. Students who rated their family economic status
as “poor” and rated their health as “fair” (as opposed to ‘good”) were associated with
more depressive symptoms. In model 2, higher literacy was associated with more social
support. Females reported more social support compared to males and students who had
good academic performance also reported more social support. In model 3, social support
was negatively associated with depressive symptoms. In model 4, the health literacy
and social support were both negatively associated with depressive symptoms. Model 4
explained 30.4% of the variance of depressive symptoms. Separately, when all covariates
were controlled good academic performance was associated with reduced depressive
symptoms.
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Table 1. Characteristics of medical college students.
Variables
Gender
Male
Female
Academic record
Poor
Fair
Good
Birthplace
City
Town
County
Father’s education
Below high school
High school and above
Mother’s education
Below high school
High school and above
Family economic status
Good
Fair
Poor
Self-rated health
Good
Fair
Poor
Health literacy
Social support
Depressive symptoms
Yes
No

n (%)

Mean ± SD

244 (32.7)
502 (67.3)
194 (26.0)
354 (47.5)
198 (26.5)
222 (29.8)
253 (33.9)
271 (36.3)
301 (40.3)
445 (59.7)
361 (48.4)
385 (51.6)
99 (13.3)
546 (73.2)
101 (13.5)
326 (43.7)
378 (50.7)
42 (5.6)
25.698 ± 4.521
62.719 ± 14.241
47.867 ± 11.105
242 (32.4)
504 (67.6)

Table 3 reports an association between health literacy, three sources of social support
(family, friends, teachers) and depressive symptoms. While health literacy was negatively
associated with depressive symptoms, only social support from family was negative and
significant. In other words, students with more support from family had lower level of
depressive symptoms and of the sources of support, family had the most impact.
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Table 2. Association between health literacy, social support and depressive symptom.
Model 1 a

Variables

Health literacy

Model 2 b

β

SE

β

SE

−0.248
**

0.035

0.294
**

0.035

Model 3 a
β

SE

−0.500** 0.033

Social support

Model 4 a
β

−0.115
**
−0.464
**

SE
0.033
0.034

Gender 1

−0.086

0.076

0.233
**

0.073

0.060

−0.121

0.086

0.086

0.084

−0.276

0.098

0.197 *

0.095

−0.092
−0.064

0.097
0.089

0.108
0.083

0.020

0.091

0.198 *

Fair
Poor

Female
Academic performance
Fair

0.068

0.034

0.068

−0.106 0.077
−0.214
0.088
*

−0.087
−0.192
*

0.077

0.094
0.086

−0.049 0.087
−0.041 0.080

−0.040
−0.040

0.087
0.080

0.124

0.088

0.088

0.081

0.080

0.081

0.089

−0.218
*

0.086

0.073

0.079

0.098

0.079

−0.091

0.147

0.386

0.102

0.134

0.105

0.133

−0.374
**

0.108

0.488

−0.133 0.099

−0.130

0.099

0.157

−0.281 0.146

−0.264

0.145

0.154

−0.118 0.142
29.3%

−0.123
30.4%

0.141

2

Good
Birthplace 3
Town
County
Father’s education 4
Higher school and above
Mother’s education
Higher school and above

0.088

Family economic status 5
0.144
**
0.106
**

Self-rated health 6
Fair
Poor
Adj R2

−0.466
**
−0.207
12.7%

0.161
0.158

0.445
**
0.196
17.7%

1:

reference = male; 2 : reference = poor; 3 : reference = city; 4 : reference = below high school; 5 : reference = good; 6 :
reference = good; a : Dependent variable = depressive symptoms; b : Dependent variable = social support; * p <
0.05, ** p < 0.01.

Table 3. Association between health literacy, three sources of social support and depressive symptom.

1:

Variables

β

SE

Health literacy
Social support from teachers and
classmates
Social support from family
Social support from friends
Gender 1 : Female
Academic performance 2
Fair
Good
Birthplace 3
Town
County
Father’s education 4 : Higher
school and above
Mother’s education 4 : Higher
school and above
Family economic status 5
Fair
Poor
Self-rated health 6
Fair
Poor
Adj R2

−0.121 **

0.033

−0.124

0.069

−0.287 **
−0.084
0.027

0.056
0.067
0.068

−0.073
−0.174 *

0.077
0.088

−0.048
−0.059

0.087
0.080

0.072

0.081

0.111

0.079

0.133
−0.118

0.134
0.099

−0.259
−0.102

0.145
0.142
30.6%

reference = male; 2 : reference = poor; 3 : reference = city; 4 : reference = below high school; 5 : reference = good; 6 :
reference = good; * p < 0.05, ** p < 0.01.

Poor
Self-rated health 6
Fair
Poor
Adj R2
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: reference = male; : reference = poor; : reference = city; : reference = below high school; : reference = good; 6: reference = good; * p <0.05, ** p <0.01.

1

2

3

4

5

3.3. The
The Mediation
Mediation Effect
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Social Support
Support
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The results
resultsofofthe
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model
are
shown
diagrammatically
in Figure
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The
are
shown
diagrammatically
in Figure
1. Broadly,
socialsocial
supsupport
had
a
mediation
effect
between
health
literacy
and
depressive
symptoms.
port had a mediation effect between health literacy and depressive symptoms. Paths a, Paths
b and
b and c represent
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paths.
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ca,represent
standardised
coefficients
between between
the paths.the
Path
c presents
link between
between
health
literacy
and
depressive
symptoms,
a
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the
link
between
health
health literacy and depressive symptoms, a presents the link between health literacy
and
literacy and social support; b shows social support and depressive symptoms; and c’
social support; b shows social support and depressive symptoms; and c’ shows the effect of
shows the effect of health literacy on depressive symptoms incorporating mediating social
health literacy on depressive symptoms incorporating mediating social support.
support.

Figure 1.
1.The
Themediating
mediatingeffect
effectofof
social
support
relationship
between
health
literacy
Figure
social
support
onon
thethe
relationship
between
health
literacy
and and
depressive
depressive symptom.
symptom. **
** pp <<0.01
0.01.

Table 4 shows the significant test of the mediating pathways. Our results indicated that
the association between health literacy and depressive symptom was partially mediated by
social support (95% CI: 0.840–0.904, with an indirect effect, (ab = c − c0 ) of social support of
0.134, which accounted for 54.03% of the total effect.
Table 4. Models of the mediating role of social support in the relationship between health literacy
and depressive symptoms.
Effect

β

SE

Z

p

Total effect (c)

−0.248

0.025

−7.97

<0.001

Direct effect (c0 )

−0.115

0.030

−3.47

0.001

Indirect effect (ab
= c − c0 )

−0.134

0.016

−7.31

<0.001

OR (95% CI)
0.776
(0.730–0.826)
0.891
(0.835–0.951)
0.872
(0.840–0.904)

4. Discussion
College students with lower HL reported more depressive symptoms. This finding is
consistent with previous studies [21,22]; lower heath literacy may be an independent risk
factor for depressive symptoms. Social support was negatively associated with depressive
symptoms after potential covariates were controlled, proving protective as a factor against
depression. Social support is important and accounted for 54.03% of the total effect between
health literacy and depressive symptoms. Within the different sources of social support,
support from family proved significant, suggesting it represents the most cogent mediator
role or perhaps that other potential sources of social support have less impact and could
be enhanced. This may merit more research and bigger study samples, as the evidence
is mixed. All three sources of social support were significant moderators of depressive
symptoms for adolescents in suburban communities in USA [39]. However, findings
similar to ours were identified in a study of African American youth in low-income urban
schools [40].
The prevalence of depressive symptoms was 32.4%, which was higher than in previous
studies. A meta-analysis analysed depressive symptoms in Chinese medical students with
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a prevalence of 29.0% [8]. There is a chance that the timing of data capture during the
COVID 19 pandemic impacted our findings; and seemed to impact all scores negatively.
It would seem that social isolation, social and academic disruption and uncertainty about
their future had a significant impact on all students.
The average score of health literacy was 25.70 (±4.52), slightly lower than published
scores for Chinese secondary school students 26.37(±5.89), but the difference is likely
not significant [20]. The study published data from scholars in Beijing, a city with more
sophisticated health promotion, and with a cohort likely to have higher levels of health
literacy and healthier behaviors.
We also found that students with good academic performance had lower levels of depressive symptoms.
This was inconclusive of cause/effect measured in other
studies [41,42], though depression is often associated with feelings of hopelessness and a
lack of motivation and is predictably associated with a poor academic performance [43].
5. Implications
Whilst this research is based on a convenient sample, our study touches on policy
implications that can be explored extensively in future research. The identification of
mechanisms that could enhance health literacy as a strategic intervention may help to
prevent and alleviate depressive symptoms. Currently, students reflect a strong protective
effect from family support, though the evidence identifies more areas where additional
support, or enhancements to health literacy can prove valuable. Universities can play a
critical role in providing early health-promoting interventions for their students, with an
emphasis on health literacy and mental and physical health self-management. Curriculums
that incorporate mental health education could be offered to medical college students early
in their learning journey. Resilience training programs, legal supports, financial advice,
and other aids to strengthen student wellbeing can provide value, including the supply of
counsellors, tutors and other forms of pastoral oversight. The implementation of strategies
derived from the Australian government and university-led student experience surveys
(SES-QILT) can also provide exemplars. The surveys, whilst capturing domains broader
than health, identify scaffolding that can support student transitions into adult learning
trajectories through skills development, learner engagement, teaching quality, student
support, and the adequate provision of learning resources. Initiatives to improve these
domains can realign student academic engagement and achievement, and well-being.
In addition, the study captures the moderating effects of social support on both HL
and depression. Students with lower HL may benefit from eliciting support from their
families and valuing the involvement of a supportive family in any care or treatment
pathways, whether local or abroad. More so, harnessing social support opportunities in
Universities for mental wellbeing is under-researched. High-level facilitation of social
support for students (student or teacher-led networking, tutorial group activities) and
other interactive engagement is increasingly diminished as instruction moves online—but
the benefits of face-to-face interaction for student wellbeing might outweigh the costs. Currently unexplored are clinical treatment pathways for students with depressive symptoms,
in terms of help-seeking, offer, uptake and utilisation. Positive psychology interventions
(PPI) have been developed to increase positive affectivity. Previous studies focused on
the efficacy of PPI showed it is efficacious in reducing depressive symptoms as well as
increasing well-being [44].
6. Limitations
Our study has several limitations. First, the study sample was self-selected and limited
to medical college students from one university with data collected during COVID-19 conditions. It is therefore not representative of the whole medical college student population
in China. These factors may have impacted the results, and we did identify depression
rates that were higher than global averages, though only slightly. However, baseline
demographics and econometric modelling results did show alignment to other research.
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Extending the research to different regions across China and to other university subject
disciplines should be considered. Second, the self-Rating Depression Scale was used as
a depression screen tool instead of a clinical diagnosis from psychiatrists. Self-report can
over-estimate the baseline depressive symptoms and overstate the benefits of interventions. Irrespective, the instrument is a validated tool for depression identification and will
have internal validity with other studies using the same instrument. Third, the study is
cross-sectional and does not allow for causal inferences nor analyses of change from the
trend over time. Longitudinal, registry or panel datasets capturing data could underpin a
more rigorous and robust approach to estimating mediating and moderating effects and
cause and consequence. Finally, we used c-HALT-8 as the health literacy measurement tool,
which was developed for young people, not for medical students specifically.
7. Conclusions
This study represents the first effort to examine the association between health literacy
and depressive symptoms among medical college students. Our results confirmed a
significant negative association between them and the mediating role of social support.
Future studies should replicate and extend this study to explore the dynamic interactions
of health literacy and self-management, depressive symptoms and different sources of
social support.
Author Contributions: Conceptualisation, Y.Z. and Y.G. (Yuanyuan Gu); methodology, Y.Z. and Y.G.
(Yuanyuan Gu); software, X.G.; formal analysis, Y.Z. and X.G.; writing—original draft preparation,
Y.Z. and E.S.; writing—review and editing, Y.G. (Yuanyuan Gu) and Y.G. (Yuexia Gao); supervision,
Y.Z. and Y.G. (Yuexia Gao); project administration, Y.Z.; funding acquisition, Y.Z. and X.G. All authors
have read and agreed to the published version of the manuscript.
Funding: This research was support by the Ministry of Education (grand number: 18YJC630043)
and Nantong University (grand number: 2019B66). The granting agencies did not have roles in the
design, collection, analysis, and interpretation of data or in writing the manuscript.
Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of Nantong University (protocol
code: 2019136; date of approval: 26/09/2019).
Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.
Data Availability Statement: The data generated and analysed in the current study are not publicly
available. Please contact Yaqin Zhong for the data.
Acknowledgments: We would like to thank all the students for their participation in this study. We
would also like to acknowledge the teachers for their assistance in recruitment.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.
6.
7.

Mahmoud, J.S.; Staten, R.; Hall, L.A.; Lennie, T.A. The relationship among young adult college students’ depression, anxiety,
stress, demographics, life satisfaction, and coping styles. Issues Ment. Health Nurs. 2012, 33, 149–156. [CrossRef] [PubMed]
Lugata, S.; Elinisa, M.; Doshi, B.; Kashuta, R.A.; Ngocho, J.S. Symptoms and predictors of depression among university students
in the Kilimanjaro region of Tanzania: A cross-sectional study. J. Ment. Health 2020, 1–7. [CrossRef] [PubMed]
Patel, V. Why adolescent depression is a global health priority and what we should do about it. J. Adolesc. Health 2013, 52, 511–512.
Sarokhani, D.; Delpisheh, A.; Veisani, Y.; Sarokhani, M.T.; Manesh, R.E.; Sayehmiri, K. Prevalence of Depression among University
Students: A Systematic Review and Meta-Analysis Study. Depress. Res. Treat. 2013, 1–7. [CrossRef] [PubMed]
Rotenstein, L.S.; Ramos, M.A.; Torre, M.; Segal, J.B.; Peluso, M.J.; Guille, C.; Sen, S.; Mata, D.A. Prevalence of Depression,
Depressive Symptoms, and Suicidal Ideation Among Medical Students. JAMA 2016, 316, 2214. [CrossRef]
Reavley, N.; Jorm, A.F. Prevention and early intervention to improve mental health in higher education students: A review. Early
Interv. Psychiatry 2010, 4, 132–142. [CrossRef]
Xian-Yang, L.; La-Mei, X.; Ya-Nan, L.; Ya-Min, L.; Jakob, P. Prevalence of depression among Chinese university students:
A meta-analysis. PLoS ONE 2016, 11, e0153454.

Int. J. Environ. Res. Public Health 2021, 18, 633

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

11 of 12

Wen, Z.; Ruiqi, C.; Xingyue, W. Prevalence of mental health problems among medical students in China: A meta-analysis.
Medicine 2019, 98, e15337.
Liu, Y.; Zhang, N.; Bao, G.; Huang, Y.; Ji, B.; Wu, Y.; Liu, C.; Li, G. Predictors of depressive symptoms in college students:
A systematic review and meta-analysis of cohort studies. J. Affect. Disord. 2019, 244, 196–208. [CrossRef]
Jiang, C.X.; Li, Z.Z.; Chen, P.; Chen, L.Z. Prevalence of Depression Among College-Goers in Mainland China. Medicine 2015, 94,
e2071. [CrossRef]
Martin, A.; Chilton, J.; Gothelf, D.; Amsalem, D. Physician Self-disclosure of Lived Experience Improves Mental Health Attitudes
Among Medical Students: A Randomized Study. J. Med. Educ. Curric. Dev. 2020, 7. [CrossRef] [PubMed]
Chandratre, S. Medical Students and COVID-19: Challenges and Supportive Strategies. J. Med. Educ. Curric. Dev. 2020, 7, 1–2.
Marmot, M. Social determinants of health inequalities. Lancet 2005, 365, 1099–1104. [CrossRef]
Acharya, L.; Jin, L.; Collins, W. College life is stressful today—Emerging stressors and depressive symptoms in college students. J.
Am. Coll. Health 2018, 66, 655–664. [CrossRef]
Zhang, B.; Yan, X.; Zhao, F.; Yuan, F. The relationship between perceived stress and adolescent depression: The roles of social
support and gender. Soc. Indic. Res. 2015, 123, 501–518. [CrossRef]
Jeong, Y.; Kim, J.Y.; Ryu, J.S.; Lee, K.E.; Park, H. The associations between social support, health-related behaviors, socioeconomic
status and depression in medical students. Epidemiol. Health 2010, 32, e2010009. [CrossRef]
Khan, T.M.; Sulaiman, S.A.; Hassali, M.A. Mental health literacy towards depression among non-medical students at a Malaysian
university. Ment. Health Fam. Med. 2010, 7, 27–35.
Sayarifard, A.; Ghadirian, L.; Mohit, A.; Eftekhar, M.; Badpa, M.; Rajabi, F. Assessing mental health literacy: What medical
sciences students’ know about depression. Med. J. Islam. Repub. Iran 2015, 29, 161.
Nutbeam, D. Health Promotion Glossary; Health Promotion: Oxford, UK, 1986; Volume 1, pp. 113–127.
Guo, S.; Davis, E.; Yu, X.; Naccarella, L.; Armstrong, R.; Abel, T.; Browne, G.; Shi, Y. Measuring functional, interactive and critical
health literacy of Chinese secondary school students: Reliable, valid and feasible? Glob. Health Promot. 2018, 25, 6–14. [CrossRef]
Song, X.; Li, D.; Hu, J.; Yang, R.; Wan, Y.; Fang, J.; Zhang, S. Moderating Role of Health Literacy on the Association between
Alexithymia and Depressive Symptoms in Middle School Students. Int. J. Environ. Res. Public Health 2020, 17, 5321. [CrossRef]
Rhee, T.G.; Lee, H.Y.; Kim, N.K.; Han, G.; Lee, J.; Kim, K. Is health literacy associated with depressive symptoms among Korean
adults? Implications for mental health nursing. Perspect. Psychiatric Care 2017, 53, 234–242. [CrossRef] [PubMed]
Berkman, N.D.; Sheridan, S.L.; Donahue, K.E.; Crotty, D.J.H.K. Low Health Literacy and Health Outcomes: An Updated
Systematic Review. Ann. Intern. Med. 2011, 155, 97. [CrossRef] [PubMed]
Nokes, K.M.; Coleman, C.L.; Cashen, M.; Dole, P.; Sefcik, E.; Hamilton, M.J.; Kirksey, K.M.; Huang, E.H.; Apinya, J.; Holzemer, W.
Health literacy and health outcomes in HIV seropositive persons. Res. Nurs. Health 2007, 30, 620–627. [CrossRef]
Gazmararian, J.; Baker, D.; Parker, R.; Blazer, D.G. A multivariate analysis of factors associated with depression: Evaluating the
role of health literacy as a potential contributor. Arch. Intern. Med. 2000, 160, 3307–3314. [CrossRef]
Sarason, I.G.; Levine, H.M.; Basham, R.B.; Sarason, B.R. Assessing Social Support: The Social Support Questionnaire. J. Personal.
Soc. Psychol. 1983, 44, 127–139. [CrossRef]
Zhong, Y.; Wang, J.; Nicholas, S. Social support and depressive symptoms among family caregivers of older people with
disabilities in four provinces of urban china: The mediating role of caregiver burden. BMC Geriatr. 2020, 20. [CrossRef]
Torres, C.; Otero, P.; Bustamante, B.; Blanco, V.; Díaz, O.; Vázquez, F.L. Mental Health Problems and Related Factors in Ecuadorian
College Students. Int. J. Environ. Res. Public Health 2017, 14, 530. [CrossRef]
Zhou, X.; Zhu, H.; Zhang, B.; Cai, T. Perceived Social Support as Moderator of Perfectionism, Depression, and Anxiety in College
Students. Soc. Behav. Personal. Int. J. 2013, 41, 1141–1152. [CrossRef]
Wang, X.; Cai, L.; Qian, J.; Peng, J. Social support moderates stress effects on depression. Int. J. Ment. Health Syst. 2014, 8, 1–5.
[CrossRef]
Stewart, D.W.; Reitzel, L.R.; Correa-Fernández, V.; Cano, M.Á.; Adams, C.E.; Cao, Y.; Li, Y.; Waters, A.J.; Wetter, D.W.; Vidrine, J.I.
Social support mediates the association of health literacy and depression among racially/ethnically diverse smokers with low
socioeconomic status. J. Behav. Med. 2014, 37, 1169–1179. [CrossRef]
Maier, S.F.; Seligman, M.E. Learned Helplessness: Theory and Evidence. J. Exp. 1976, 105, 46. [CrossRef]
Zung, W.W.K. Self Rating Depression Scale. Arch. Gen. Psychiatry 1965, 12, 63–70. [CrossRef] [PubMed]
Wang, Z.; Chi, Y. Self-rating depression Scale. Shanghai Psychol. Med. 1984, 12, 63–70. (In Chinese) [CrossRef]
Thomas, A.; Karen, H.; Sabine, A. Health literacy among young adults: A short survey tool for public health and health promotion
research. Health Promot. Int. 2015, 30, 725–735.
Zimet, G.D.; Dahlem, N.W.; Zimet, S.G. The multidimensional scale of perceived social support. J. Personal. Assess. 1988, 52, 1.
[CrossRef]
Chen, Y.; Ma, H.; Chen, Z.; Jia, Y.; Wang, X.; Chen, J. Reliability and Validity of Chinese Version of Multidimensional Scale of
Perceived Social Support in Elderly People with Chronic Diseases. J. Nurs. 2018, 25, 5–8.
Karlson, K.B.; Holm, A.; Breen, R. Comparing Regression Coefficients between Models using Logit and Probit: A New Method.
Sociol. Methodol. 2012, 42, 286–313.
Colarossi, L.G.; Eccles, J.S. Differential effects of support providers on adolescents’ mental health. Soc. Work Res. 2003, 1, 19–30.
[CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 633

40.
41.
42.
43.
44.

12 of 12

Mcmahon, S.D.; Coker, C.; Parnes, A.L. Environmental stressors, social support, and internalizing symptoms among African
American youth. J. Commun. Psychol. 2013, 41, 615–630. [CrossRef]
Mihăilescu, A.I.; Diaconescu, L.V.; Ciobanu, A.M.; Donisan, T.; Mihailescu, C. The impact of anxiety and depression on academic
performance in undergraduate medical students. Eur. Psychiatry 2016, 33, s284. [CrossRef]
Yadav, R.; Gupta, S.; Malhotra, A. A cross sectional study on depression, anxiety and their associated factors among medical
students in Jhansi, Uttar Pradesh, India. Int. J. Commun. Med. Public Health 2016, 3, 1209–1214. [CrossRef]
Waqas, A.; Rehman, A.; Malik, A.; Muhammad, U.; Khan, S.; Mahmood, N. Association of ego defense mechanisms with academic
performance, anxiety and depression in medical students: A mixed methods study. Cureus 2015, 7. [CrossRef] [PubMed]
Pietrowsky, R.; Mikutta, J. Effects of Positive Psychology Interventions in Depressive Patients—A Randomized Control Study.
Psychology 2012, 3, 1067–1073. [CrossRef]

