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Abstract

Background: Medical students experience depression and anxiety at a higher rate than the general population or
students from other specialties. While there is a growing literature on the high prevalence of depression and
anxiety symptoms and about potential risk factors to the prevalence of depression and anxiety symptoms among
medical students, there is a paucity of evidence focused on the prevalence of depression and anxiety symptoms
and associations with family function, social support and coping styles in Chinese vocational medicine students.
This study aims to investigate the prevalence of depression and anxiety symptoms among Chinese medical
students and assess the correlation between depression/anxiety symptoms and family function, social support and
coping styles.

Methods: A sample of 2057 medical students from Chongqing Medical and Pharmaceutical College in China was
investigated with a self-report questionnaire, which included demographic information, Zung self-rating depression
scale, Zung Self-Rating Anxiety Scale, Family APGAR Index, Social Support Rating Scale and Trait Coping Style
Questionnaire.

Results: The prevalence of depression and anxiety symptoms among the medical students was 57.5 and 30.8%,
respectively. Older students(≥20 years) experienced higher levels of depression and anxiety. More depression and
anxiety symptoms were exhibited among students with big financial burden, big study-induced stress and poor
sleep quality. Students with large employment pressure showed more anxiety symptoms. Students who live alone
or had bad relationship with their lovers or classmates or friends showed higher depression and anxiety scores.
Depression and anxiety symptoms had highly significant correlations with family functioning, social support and
coping style.

Conclusions: Academic staffs should take measures to reduce depression and anxiety among medical students
and to provide educational counseling and psychological support for students to cope with these problems.
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Background
Depression is shown to be one of the most common
health problems among university students [1, 2]. Med-
ical students experience depression at a higher rate than
the general population [3] or students from other spe-
cialties [4]. Besides depression, many studies have re-
ported high prevalence of anxiety symptoms among
medical students [5–8]. About 30% of medical students
suffer from anxiety or depression in Europe [9, 10]. Bra-
zilian studies reported a similar rate, in which 20 to 50%
of medical students were found to present with mental
disorders [11].
Undoubtedly, medical training is a stressful process

which may contribute to the emergence of depression
and anxiety [12, 13]. Academic pressure, workload, fi-
nancial concerns, sleep deprivation, as well as factors
interfering in everyday personal life are stressors factors
[3, 14]. According to a qualitative-quantitative study
conducted at a medical college from August 2016 to
March 2017, academic pressure was the major concerns
identified by the students when asked about the reasons
for psychological distress [15]. Almost all participants
mentioned that the huge amount of information and
high requirements of medical courses is one of the main
causes of high mental distress. At the same time, they
found that time for sleep and other social activities was
very limited, which only further increased the level of
distress [15]. Rosenthal et al. also reported that sleep
deprivation may expose students to mood disorders [16].
Medical students also emphasized that finance is an im-
portant area to concern. Compared with students be-
longing to higher sociodemographic backgrounds,
psychological distress was higher in which belonging to
lower and middle sociodemographic backgrounds [15].
Hojat et al. reported that 42% of first-year and second-
year students at Jefferson Medical College have experi-
enced financial hardships in the past 12 months and
consider them to be stressful events in their lives [17].
Wege et al. also reported the association between finan-
cial problems with psychosomatic symptoms and poor
mental health [18]. Depression and anxiety symptoms
can adversely influence medical students, including poor
academic performance, school dropout, alcohol and sub-
stance abuse, internet addiction and suicidal ideation
and attempts [19–23].
At the same time, stress during medical training drives

medical students to develop certain skills, resources and
strategies to cope with these situations, a phenomenon
known as coping [24]. Coping refers to the individual
cognitive and behavioral strategies to master, reduce or
tolerate the internal and external demands of stressful
situations [25]. These coping strategies may be positive
or negative [26]. Positive coping is an active coping style
that focuses on taking constructive actions and changing

the stressful situation, and it is typically associated with
problem-solving behavior and effective emotion regula-
tion [27]. In contrast, negative coping is a passive style
centered on negative appraisals and emotional expres-
sion, escape of stressful situations and social isolation
[27]. Studies showed that medical students employ both
coping styles [28].
While there is a growing literature on the high preva-

lence of depression and anxiety symptoms and about po-
tential risk factors to the prevalence of depression and
anxiety symptoms among medical students, there is a
paucity of evidence focused on the prevalence of depres-
sion and anxiety symptoms and associations with family
function, social support and coping styles in Chinese vo-
cational medicine students. Additionally, in the Chinese
context, the medical education system and medical
working environment are somewhat different from those
in Western or other Asian countries [29]. Excessive
number of patients and relatively insufficient number of
doctors has resulted in high workload for Chinese doc-
tors. Increasing tension between doctors and patients in
recent years frequently lead to violent attacks against
medical professionals and a lack of respect from society.
These factors could be the cause of worries and mental
disorders in Chinese medical students [29, 30]. Thus, the
aim of this study was to investigate the prevalence of de-
pression and anxiety symptoms among Chinese medical
students and assess the correlation between depression/
anxiety symptoms and family function, social support
and coping styles among Chinese medical student.

Methods
Design and participants
This is a cross-sectional, questionnaire-based descriptive
study that was conducted during the year 2018. All med-
ical students from Chongqing Medical and Pharmaceut-
ical College in China were eligible to participate in the
study. There were no exclusion criteria. The study was
approved by the Ethical Committee of Chongqing Med-
ical and Pharmaceutical College and written informed
consent was required from all participants. Participation
was voluntary and students were informed about the
purpose of the study. Confidentiality was assured and
questionnaires were submitted anonymously.
The medical education in mainland China is different

from western countries. In China, most undergraduate
students are enrolled in medical colleges for a 5-year or
3-year period following high school. 3-year medical edu-
cation mainly trains doctors at the grassroots level.
Chongqing Medical and Pharmaceutical College is a
such 3-year medical education college, which enrolls
about 3000 students each year, with a total of about
9000 students.
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Instruments
The self-report questionnaire used in this study con-
sisted of six sections or measures, namely demographic
information, Zung self-rating depression scale (Zung
SDS), Zung Self-Rating Anxiety Scale (Zung SAS), Fam-
ily APGAR Index (APGAR), Social Support Rating Scale
(SSRS) and Trait Coping Style Questionnaire (TCSQ).

Demographic information
The demographic section was designed by the research
team to collect the general characteristics of medical stu-
dents, including gender, age, grade, race/ethnicity, place
of residence, housing, whether the only child in the fam-
ily, family characteristics, household income per month,
educational levels and occupations of parents, health
condition of parents, parents’ way of raising, parents’
care, financial burden during the study, expectations of
parents or family members, physical exercise, appetite
status, sleep quality, study-induced stress, employment
pressure, self-conceived character, having chronic dis-
ease or not, satisfaction of specialty and relationship
with lovers and classmates or friends.

The Zung self-rating depression scale (Zung SDS)
The SDS is a 20-item scale evaluating mood symptoms
in the past 7 days. Each item is scored on a Likert scale
ranging from 1 to 4 according to the frequency of symp-
toms over the past week. The score from each item is
calculated to obtain the raw score, and the standard
score is equal to the raw score multiplied by 1.25. Stand-
ard Score is classified as: less than 50, no depression;
50–59, minimal to mild depression; 60–69, moderate to
marked depression, greater than 70, severe depression
[31–33]. A Chinese version of the SDS was administered
in the survey. The reliability and validity of the Chinese
version of SDS has been confirmed in previous studies
[34, 35].

The Zung self-rating anxiety scale (Zung SAS)
The anxiety symptoms among medical students were
measured with the SAS, which developed by Zung in
1971 [36]. The SAS questionnaire has 20 self-report
questions which were scored on a 4-point Likert scale
according to the frequency of symptoms in the past 7
days, ranging from 1 to 4. The score from each item is
calculated to obtain the raw score, and the standard
score is equal to the raw score multiplied by 1.25. The
cut-offs for the SAS standard scores were defined as: less
than 50, no anxiety; 50–59, minimal to mild anxiety;
60–69, moderate to marked anxiety, greater than 70, se-
vere anxiety [31, 37]. The Chinese version of the ques-
tionnaire has been widely used and demonstrates
adequate reliability and validity [5, 38–40].

Family APGAR index (APGAR)
The family APGAR index (APGAR) was developed by
Smilkstein [41] and has well established reliability and
validity [42]. This scale evaluates a family member’s per-
ception of family functioning by assessing his/her satis-
faction with family relationships. It includes five
parameters: adaptation, partnership, growth, affection
and resolve. Three possible answers are allowed(“almost
always”, “sometimes”, “hardly ever”), and the score
ranges from 0 to 2 points. The points from each item is
calculated to obtain the total score. Higher scores indi-
cate better family functioning. A total score of 0–3 sug-
gests severe family dysfunction, 4–6 moderate family
dysfunction and 7–10 good family functioning.

Social support rating scale (SSRS)
The SSRS was originally developed by Xiao Shuiyuan in
1986 for the Chinese population [43]. It has already been
widely used in various studies in different Chinese com-
munities and shown to have good validity and reliability
[44–46]. It includes 10 items and evaluates social sup-
port in the following three dimensions: Objective sup-
port, subjective support, and support utilization.
Objective support reflects objective, visible or practical
support received in the past. Subjective support reflects
the individual emotional experience of being respected,
supported and understood in the community. Support
utilization reflects the pattern of behavior that an indi-
vidual uses when seeking social support [46]. Items were
mostly rated by 4-point Likert scales. Item scores were
added up, generating a final score ranging from 12 to 66.
Higher scores indicate stronger social support.

Trait coping style questionnaire (TCSQ)
The Trait Coping Style Questionnaire (TCSQ) was used
to measure coping strategies, including two domains:
positive coping (PC) and negative coping (NC). Each do-
main consists of 10 items. Each item is ranked on a 5-
point Likert-type scale, ranging from 1(absolutely no) to
5(absolutely yes). The higher the one-dimensional
scores, the more positive or negative the coping styles
are. The TCSQ was developed among the Chinese popu-
lation in mainland China and has obtained adequate reli-
ability and validity [47].

Statistical analysis
All analyses were performed using SPSS 21.0 statistical
software package (SPSS Inc., Chicago, Illinois). All statis-
tical tests were two-sided((p<0.05). All demographic data
were analyzed and presented as number(N) and percent-
age (%). Using Mann-Whitney U-test and Kruskal-
Wallis test as appropriate, we compared depression and
anxiety severity by demographic variables. Spearman
rank order correlation was used to examine correlations
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among depression, anxiety, family function, social sup-
port and coping styles.
To explore the independent effect of different variables

on depression and anxiety symptoms, hierarchical re-
gression analysis was used. In model 1, all demographic
variables were entered. Dummy variables were set for
categorical variables before entering the model. In model
2 to 4, anxiety or depression symptoms, family function,
social support were sequentially entered. The results of
bivariate correlations showed that the positive coping
and negative coping were significantly correlated(r = −
0.129, p<0.01). To avoid problems of multicollinearity,
positive coping and negative coping were entered re-
spectively in model 5. Standardized estimate(β), F, R2

and R2-changes (ΔR2) for each model were presented.

Results
Among the 2057 medical students who participated in
this research, 603(29.3%) were males, while 1454(70.7%)
were females. Their age ranged from 17 to 25(M = 19.76,
SD = 1.17). Demographic characteristics of participants
are shown in Table 1. The prevalence of depression and
anxiety symptoms among the medical students in the
present study was 57.5%(SDS index score ≥ 50) and
30.8%(SAS index score ≥ 50), respectively. The mean
scores of the SDS and SAS indexes were 51.9 ± 10.1
points and 46.9 ± 7.7 points, respectively. For depression
status, the prevalence of each category was 42.5% (no
depression), 34.7% (minimal to mild depression), 18%
(moderate to marked depression) and 4.9% (severe de-
pression). For anxiety status, the prevalence of each cat-
egory was 69.2% (no anxiety), 23.9% (minimal to mild
anxiety), 6% (moderate to marked anxiety) and 0.8% (se-
vere anxiety).
Comparisons within the various demographic charac-

teristics demonstrated a few significant differences be-
tween groups on SDS and SAS scores (Table 2). Older
students were more likely to report depression or anx-
iety symptoms compared to the young students (p =
0.002; p = 0.001). Depression and anxiety levels showed a
non-significant difference by sex. First and second grade
students less frequently reported depression or anxiety
than did third grade students(p<0.001). There was no
difference in depression levels between different places
of residence; however, students living in rural area were
more likely to report anxiety compared to the students
living in urban area(p = 0.001). Living alone was associ-
ated with more depression(p = 0.01) and anxiety(p<
0.001). Although no significant differences were found
among paternal or maternal education with respect to
symptoms of depression((p = 0.258; p = 0.726), students
whose paternal and maternal educations were low did
indicate greater symptoms of anxiety as compared to
those whose paternal and maternal educations were

high(p<0.001; p = 0.003). Students who reported that
their parents were more authoritarian reported more de-
pression and anxiety symptoms than those who reported
that their parents were democracy or laissez-faire(p<
0.001). Students who reported that their parents cared
about them and have big expectations on them were less
prone to have depression and anxiety symptoms(p<0.05).
Students with significant financial burden and study-
induced stress exhibited more depression and anxiety
symptoms(p<0.05). Students with large employment
pressure were more likely than those with small employ-
ment pressure to report anxiety symptoms(p<0.001).
Students had poor appetite and sleep reported more de-
pression and anxiety symptoms than those had good or
fair appetite and sleep. Students with introvert character
reported more depression and anxiety symptoms (p<
0.001). Bad relationship with lovers or classmates or
friends was associated with more depression(p<0.05) and
anxiety(p<0.001). The frequency with which students
had bad relationship with lovers was nearly 7 times
greater in students with severe anxiety (3 of 17, 17.6%)
than in students with minimal to mild anxiety (13 of
492, 2.6%).
Bivariate correlations demonstrated in Table 3 sug-

gested that depression and anxiety symptoms had highly
significant correlations with family functioning, social
support and coping style. Depression and anxiety were
significantly positively correlated with each other(r =
0.403, p<0.01). Depression significantly negatively corre-
lated with family functioning and all five dimensions
(i.e., adaptation, partnership, growth, affection, resolve)
(r ranged − 0.117 to − 0.031, p<0.05) and social support
and all its three dimensions (i.e., objective support, sub-
jective support, support utilization) (r ranged − 0.089 to
− 0.037, p<0.01). Additionally, depression significantly
negatively correlated with positive coping(r = − 0.102, p<
0.01) and significantly positively correlated with negative
coping(r = 0.167, p<0.01). Similarly, anxiety significantly
negatively correlated with family functioning and all five
dimensions(i.e., adaptation, partnership, growth, affec-
tion, resolve) (r ranged − 0.264 to − 0.122, p<0.01) and
social support and all its three dimensions(i.e., objective
support, subjective support, support utilization) (r
ranged − 0.17 to − 0.102, p<0.01). Also, anxiety signifi-
cantly negatively correlated with positive coping(r = −
0.308, p<0.01) and significantly positively correlated with
negative coping(r = 0.245, p<0.01).
The results of the hierarchical regression of depression

and anxiety symptoms are presented in Tables 4 and 5.
After adjusting demographic variables, negative coping
was positively associated with depression(β = 0.226, p<
0.001). A 0.226-unit rise in depression was associated
with each unit increase in negative coping style
(Table 4).
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Table 1 Demographic characteristics of the study population

Variables N(%)

Gender

Male 603(29.3)

Female 1454(70.7)

Age

17–20 835(40.6)

21–25 1222(59.4)

Grade

1st 564(27.4)

2nd 577(28.1)

3rd 916(44.5)

Race/Ethnicity

Han nationality 1926(93.6)

Minority ethic group 131(6.4)

Place of Residence

Urban 922(44.8)

Rural 1135(55.2)

Housing

Alone 134(6.5)

In student residence facility 1201(58.4)

with friends 207(10.1)

With family 515(25)

Only child in the family

Yes 715(34.8)

No 1342(65.2)

Family characteristics

Core family (families consisting of parents and children) 1104(53.7)

Multi-generational family 690(33.5)

Single parent family 175(8.5)

Remarried family 88(4.3)

Household income per month

<RMB 5000 1241(60.3)

RMB 5000–10,000 652(31.7)

>RMB 10000 164(8)

Paternal education

Illiteracy 204(9.9)

Primary school 642(31.2)

Secondary school 1080(52.5)

College and above 129(6.3)

Maternal education

Illiteracy 266(12.9)

Primary school 787(38.3)

Secondary school 910(44.2)

College and above 94(4.6)

Paternal occupationa

Table 1 Demographic characteristics of the study population
(Continued)
Variables N(%)

Manual workers 1688(82.1)

Mental workers 367(17.8)

Maternal occupationa

Manual workers 1557(75.7)

Mental workers 500(24.3)

Paternal health condition

Well 690(33.5)

Fare 1092(53.1)

Poor 275(13.4)

Maternal health condition

Well 653(31.7)

Fare 1037(50.4)

Poor 367(17.8)

Parents’ way of raising you

Democracy 1244(60.5)

Authoritarian 372(18.1)

Laissez-faire 441(21.4)

Parents’ care about you

Care 1473(71.6)

General 489(23.8)

Don’t care 95(4.6)

Financial burden during the study

Big 658(32)

Genaral 1109(53.9)

Small 290(14.1)

Expectations of parents (or family members)

Big 1209(58.8)

Genaral 762(37)

Small 86(4.2)

Physical exercise

Never or rarely 575(28)

Occasional 1198(58.2)

Regular (at least 3 times a week, not less than 30 min
each time)

284(13.8)

Appetite status

Well 1118(84.4)

Fare 864(42)

Poor 75(3.6)

Sleep quality

Well 880(42.8)

Fare 999(48.6)

Poor 178(8.7)

Study-induced stress

Large 571(27.8)
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Table 5 indicates that three independent variable blocks
significantly predicted anxiety symptoms: family func-
tion(R2 change = 0.026, p<0.001), social support(R2

change = 0.002, p<0.05), positive coping(R2 change =
0.018, p<0.001) and negative coping(R2 change = 0.035, p<
0.001). After adjusting demographic variables, negative
coping positively associated with anxiety(β = 0.227, p<
0.001), while family function, social support and positive
coping were negatively correlated to it(β = − 0.609, p<
0.001, − 0.047, p<0.05 and − 0.151, p<0.001, respectively).

Discussion
The results of this study revealed a high prevalence of
depression (57.5%) among Chinese medical students
from Chongqing Medical and Pharmaceutical College.
Several previous studies have demonstrated similar high
depression rates among medical students [48–50]. Fawzy
et al. [14] reported an even higher rate (65%). On the

contrary, many other previous studies demonstrated
lower rates of depression ranging from 15 to 24% in
USA [51], 30.6% in Cameroon [52], 29.5% in Turkey
[53], 37.2% in Malaysia [54]. Also, the prevalence of de-
pression of our sample (57.5%) was much higher than
the global prevalence (28.0%) estimated by a meta-
analysis of 62,728 medical students and 1845 non-
medical students pooled across 77 studies [55] and ag-
gregate prevalence (11.0%) estimated by a meta-analysis
of 10,147 medical students in Asia [56]. According to
our results, the overall anxiety symptom prevalence in
our sample was 30.8%, which was lower than that of an-
other group of Chinese medical students (47.3%) whose
anxiety was measured by the same scale [5]. Also, the
prevalence of anxiety of our sample (30.8%) was similar
to the global prevalence (33.8%) estimated by a meta-
analysis of 40,348 medical students across 69 studies
[57]. Numerous studies showed that the prevalence of
anxiety among medical students was 43.7% in Pakistan
[8], 29.4% in Israel [6], 44% in Malaysia [7]. Additionally,
we found that depression and anxiety were significantly
positively correlated with each other. This finding is sup-
ported by other studies which shown that people with
high anxiety were more likely to become more easily de-
pressed [58] and major depressive disorder has high co-
morbidity with numerous anxiety disorders in general
population [3].
In this study, we observed that older students(≥20

years) experienced higher levels of depression and anx-
iety. In accordance, Shamsuddin et al. [54] suggested
that students in the older age group (≥20 years) had
higher depression and anxiety scores. Bostanci et al. [59]
also reported higher scores of depression among senior
Turkish students compared to the freshmen. We also re-
ported higher scores of depression and anxiety among
students in the third grade compared to those in the first
and second grade.
This might suggest a decrease of psychological health

in medical students. These findings were similar to the
previous studies. Iqbal et al. [48] reported that fifth se-
mester students had higher depression and anxiety
scores than second and forth semester students. Baldas-
sin et al. [60] found that Brazilian medical students in
the internship period(5th and 6th years) exhibited higher
depression levels in comparison to students both in the
basic(1st and 2nd years) and intermediate(3rd and 4th
years) periods. Chongqing Medical and Pharmaceutical
College is a three-year medical education college in
China which mainly trains doctors at the grassroots
level. Grades 1 and 2 students learn the courses of medi-
cine, and Grade 3 students enter clinical practice. De-
pression and anxiety may be more common among
students in the third grade as a result of excessive work-
load of both paraclinical and clinical subjects, increasing

Table 1 Demographic characteristics of the study population
(Continued)

Variables N(%)

General 1285(62.5)

Small 200(9.7)

Employment pressure

Large 976(47.4)

General 918(44.6)

Small 163(7.9)

Self-conceived character

Introvert 549(26.7)

Neutral 1070(52)

Extrovert 437(21.2)

Having chronic disease

No 1954(95)

Yes 101(4.9)

Satisfaction of specialty

Satisfied 809(39.3)

General 1123(54.6)

Dissatisfied 125(6.1)

Relationship with lovers

Harmony 582(28.3)

General 333(16.2)

Bad 50(2.4)

Not in love 1092(53.1)

Relationship with classmates or friends

Harmony 1350(65.6)

General 669(32.5)

Bad 38(1.8)
a Occupation: manual workers: workers/farmers/unemployment/commercial
service providers/individual businesses/soldier; mental workers: teachers/
medical staff/cadres/S&T workers
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Table 4 Hierarchical linear regression analysis of independent factors correlated to depression symptoms

Variables Model 1(β) Model 2(β) Model 3(β) Model 4(β)

Model 1

Gender:Male (ref:female) −0.446 − 0.452 − 0.43 − 0.469 − 0.006

Age 0.108 0.12 0.123 0.119 0.129

Grade 0.973** 1.02** 1.019** 1.018** 0.98**

Race/Ethnicity:Han nationality (ref: Minority ethic group) 0.176 0.15 0.125 0.146 0.068

Place of Residence:Urban (ref:rural) 0.411 0.46 0.429 0.425 0.262

Housing: In student residence facility (ref:alone) −1.18 −1.2 − 1.182 − 1.159 − 1.263

Housing:with friends (ref:alone) −2.237* −2.179 − 2.124 −2.087 − 2.164

Housing:with family (ref:alone) −1.487 − 1.498 − 1.464 −1.448 − 1.572

Only child in the family: Yes (ref:no) 0.064 0.072 0.019 0.028 0.025

Family characteristics: Multi-generational family (ref:core family) −0.665 − 0.644 − 0.653 − 0.643 − 0.682

Family characteristics: Single parent family (ref:core family) −1.035 −1.041 − 1.054 − 1.075 − 0.923

Family characteristics: Remarried family (ref:core family) −0.217 − 0.22 − 0.212 − 0.206 − 0.164

Household income per month: RMB 5000–10,000(ref:<RMB 5000) − 1.266* −1.274* − 1.284* −1.299* − 1.232*

Household income per month:>RMB 10000(ref:<RMB 5000) −0.846 − 0.937 − 0.906 − 0.9 − 1.036

Paternal education: Primary school (ref:illiteracy) −0.204 − 0.242 − 0.281 −0.299 − 0.132

Paternal education: Secondary school (ref:illiteracy) −0.653 − 0.664 −0.698 − 0.709 −0.382

Paternal education: College and above (ref:illiteracy) −0.396 −0.342 − 0.367 −0.31 − 0.135

Maternal education: Primary school (ref:illiteracy) 1.509* 1.492* 1.494* 1.485* 1.526*

Maternal education: Secondary school (ref:illiteracy) 1.097 1.127 1.136 1.123 1.23

Maternal education: College and above (ref:illiteracy) 2.076 2.131 2.158 2.151 1.841

Paternal occupation: Mental workers (ref: Manual workers) −0.455 −0.49 − 0.494 −0.466 − 0.588

Maternal occupation: Mental workers (ref: Manual workers) 0.672 0.642 0.638 0.654 0.577

Paternal health condition 0.218 0.216 0.224 0.248 0.17

Maternal health condition −0.348 − 0.378 −0.395 − 0.389 −0.471

Parents’ way of raising you: Authoritarian (ref:democracy) 2.394** 2.243** 2.212** 2.213** 2.155**

Parents’ way of raising you: Laissez-faire (ref:democracy) 0.18 0.067 0.037 0.064 0.012

Parents care about you 1.498** 1.348** 1.331** 1.34** 1.355**

Financial burden during the study −0.368 −0.341 −0.333 −0.322 − 0.378

Expectations of parents (or family members) 0.091 0.074 0.074 0.065 0.099

Physical exercise 0.187 0.216 0.238 0.227 0.379

Appetite status 1.032* 1.006* 1.003* 0.991* 0.99*

Sleep quality 0.383 0.365 0.336 0.319 0.309

Study-induced stress −1.173** −1.146** −1.144** −1.161** −0.887*

Employment pressure −0.093 − 0.063 − 0.055 − 0.045 0.167

Self-conceived character: Neutral (ref:introvert) −1.678** − 1.613** − 1.603** −1.576** − 1.439**

Self-conceived character: Extrovert (ref:introvert) −1.968** − 1.9** −1.859** − 1.795** −1.725**

Having chronic disease: Yes (ref:no) 1.153 1.158 1.181 1.18 1.074

Satisfaction of specialty 0.32 0.263 0.241 0.243 0.187

Relationship with lovers 0.299 0.297 0.334 0.305 0.382*

Relationship with classmates or friends 0.754 0.656 0.614 0.566 0.564

Model 2

Family function −0.201 −0.186 −0.179 −0.049

Model 3
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tension between doctors and patients in recent years in
China and worry about not attaining their goal of being
a doctor. In contrast, some studies identified that pre-
clinical students exhibited higher levels of depression
and anxiety compared to students in higher years of
study [14, 61] and some identified no difference in de-
pression and anxiety prevalence according to students’
year of study [3]. These conflicting findings may be due
to differences in study populations. Nevertheless, depres-
sion and anxiety experienced by medical students could
be a predisposing factor to burnout during residency or
postgraduate training [62].
In our study, we reported that more depression and

anxiety symptoms were exhibited among students with
significant financial burden, high level of academic stress
and poor sleep quality. Students with large employment
pressure showed more anxiety symptoms. Previous stud-
ies have suggested that academic pressure, workload,
sleep deprivation and financial concerns may have an
adverse effect on students’ mental health [3, 14, 63, 64].
Wege et al. [18] indicated that expected financial hard-
ships were significantly associated with mental health
disorders and psychosomatic symptoms. Association be-
tween worrying about the future with anxiety scores had
been reported [65]. Getting into medical school required
to the students changing their lifestyle [3]. One of these
changes is living away from their families and friends. In
this case housing accommodations can impact the med-
ical students’ mental health. Our hypothesis that stu-
dents who live alone have higher levels of depression
and anxiety has been confirmed. Furthermore we con-
firmed the hypotheses that students had bad relationship
with their lovers or classmates or friends showed higher
depression and anxiety scores, which was consistent with
previous studies [65, 66].
Social support has been defined as “a social network’s

provision of psychological and material resources
intended to benefit an individual’s ability to cope with
stress” by Cohen [67]. The negative relationship between
social support and psychological symptoms (depression,
anxiety) supports the findings of previous studies [47,

58]. It is generally believed that positive social support is
an important aspect of psychological adjustment that
could help buffer the pathogenic effects of stress [58,
68]. It was reported the lack of social support associated
with reduced positive emotion and experience, and less-
ened psychological well-being of medical students [65,
69]. Kjeldstadli et al. [70] also indicated that medical stu-
dents who perceived medical school as interfering less
with their social and personal lives were psychologically
more stable.
Family is an important source of support for Chinese

medical students. Our study found a negative relation-
ship between family function and psychological symp-
toms (depression, anxiety). This result was aligned with
previous studies suggesting an association between fam-
ily dysfunction and depressive symptoms [71]. Wickrama
KA et al. [72] also reported that positive family function-
ing reduced mothers’ depressive symptoms in Tsunami-
affected families. The emotional comforts of the family
function may help to improve physical and psychological
well-being of medical students.
Coping refers to the individual cognitive and behav-

ioral strategies to master, reduce or tolerate the internal
and external demands of stressful situations [25]. The
term “coping styles” is applied to more consistent ten-
dencies to cope in a particular way [73]. Coping styles
are broadly grouped into positive coping (PC) and nega-
tive coping (NC) styles [74]. The results of this study in-
dicated that positive coping was negatively related to
psychological symptoms (depression, anxiety), while
negative coping was positively related to them. The re-
sults of hierarchical regression also revealed that coping
styles were the independent predictors of psychological
symptoms. These findings were congruent with previous
studies in China. Luo et al. reported that negative coping
was positively correlated to psychological symptoms and
positive coping was negatively correlated to them among
Chinese nurse students [47]. However, one study in
Brazil reported either PC or NC styles to be correlated
to more depressive symptoms [75], and another study in
the United States found null effect of coping styles on

Table 4 Hierarchical linear regression analysis of independent factors correlated to depression symptoms (Continued)

Variables Model 1(β) Model 2(β) Model 3(β) Model 4(β)

Social support −0.034 − 0.026 − 0.028

Model 4

Positive coping −0.033

Negative coping 0.226**

F 4.123** 4.116** 4.042** 3.973** 5.064**

R2 0.076 0.077 0.078 0.078 0.098

ΔR2 0.076 0.002 0 0 0.02
*p<0.05
**p<0.01
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mental health [76]. These mixed findings may be due to
different countries.
There are several limitations in the present study.

First, the study design was cross-sectional, which pre-
cluding definitive conclusions regarding the direction of
causality between social support, family functioning,
coping styles and psychological morbidity. Further longi-
tudinal studies are expected to explore the causalities.
Second, the study population consisted only of medical
students in one Chinese medical school and therefore
may not be extended directly to other settings. Medical
students from other universities will be investigated in
our further research. Third, all questionnaires were self-
report and therefore the inherent limitations of self-
reported measures should be noted. Fourth, all medical
students from Chongqing Medical and Pharmaceutical
College in China were eligible to participate in the study
and there were no exclusion criteria. This may lead to a
self-selection bias, as medical students with depression
or anxiety symptoms may be less motivated to com-
pleted the questionnaires, or on the other hand, they
may be more likely to participate since the topic is rele-
vant to them. Finally, the effect of psychological mech-
anism on depression and anxiety of Chinese medical
students has not been studied in this study. Studies have
found that certain psychological mechanisms are related
to depression and anxiety. Studies showed that depres-
sive symptoms and rumination in individuals are usually
highly correlated. In one study, individuals who had
more ruminative responses about the 1989 Loma Prieta
Earthquake were more likely to have prolonged high
levels of depression than those who did not develop
these thought patterns [77]. In another study, rumin-
ation was associated with longer and more severe de-
pression after experiencing stress [78]. This aspect can
be further studied in our future research.

Conclusions
The present study reported a relatively high prevalence
of depression and anxiety symptoms in a sample of
Chinese medical students. Multiple factors were related
to depression and anxiety symptoms. Supportive social
relationships, positive family function and positive cop-
ing style may play an important role in reducing the
stresses and improving their mental well-being. These
results are important for both students and academic
staffs. By broadening social relationships and adopting
more positive coping and less negative coping skills, de-
pression and anxiety symptoms may be prevented or at
least diminished among medical students. In addition,
academic staffs should take measures and interventions
to reduce depression and anxiety among medical stu-
dents and to provide educational counseling and psycho-
logical support for students to cope with these problems.
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