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Purpose: Previous surveys have shown an increase in the prevalence of depression among 
college students. However, knowledge on the incidence and risk factors of depressive 
symptoms in Chinese college students is limited. The aim of the present study was to 
determine the two-year cumulative incidence of depressive symptoms in Chinese college 
freshmen and identified related psychosocial risk factors.
Patients and Methods: A prospective survey was used to examine the cumulative 
incidence and risk factors of depressive symptoms (as assessed by the Centre for 
Epidemiological Study-Depression Scale, CES-D) among undergraduate freshmen. Five 
times (baseline, 5, 12, 17, and 24 months later) of self-reported data were collected from 
the students.
Results: Of the initial 758 non-depressed respondents at baseline, 235 developed depressive 
symptoms (CES-D ≥ 16) during the follow-up period. The two-year cumulative incidence 
was estimated to be 42% and not significantly different between males and females 
(χ2=3.138, df =1, p=0.077). Logistic regression model showed that female gender 
(OR=0.43, 95% CI (0.28–0.64)), high level of self-esteem (OR=0.67, 95% CI (0.52–0.86)), 
and moderate exercise (OR=0.71, 95% CI (0.55–0.92)) reduced the onset of depressive 
symptoms; while high levels of baseline anxiety (OR=1.48, 95% CI (1.12–1.94)), Eysenck 
Personality Questionnaire-Neuroticism (OR=1.40, 95% CI (1.09–1.79)), concern over mis
takes (OR=1.35,95% CI (1.07–1.71)), daytime sleepiness (OR=1.28, 95% CI (1.02–1.60)), 
mild exercise (OR=1.25, 95% CI (1.01–1.55)) increased the new onset of depressive 
symptoms.
Conclusion: The high two-year cumulative incidence indicates that depressive symptoms 
are an important mental problem in Chinese college students. The present findings on the risk 
factors of depressive symptoms in Chinese college students may be useful for the design of 
student health screening and intervention programs.
Keywords: depression, anxiety, risk factor, incidence, college student

Introduction
Given the increasing number of reports on college students’ unsafe sex, binge 
drinking, depression, and suicide, it is not surprising that college students’ health 
is a matter of growing concern for researchers.1 Depression affects individuals of 
all ages. It was reported that the typical age-of-onset of depression is early to mid- 
20s.2 Although no association between the age-of-onset and depressive subgroups 
has stood out, earlier age-of-onset patients tend to suffer more severe functional 
impairment, greater disease burden, and more suicide attempts.3 For college stu
dents who are in the critical transition from adolescence to adulthood, the onset of 
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depression is of particular importance.4 In fact, it is 
becoming one of the main reasons for non-attendance, 
school dropout, increased suicidal thoughts, and debt 
crisis.5 Surveys investigating the prevalence of depression 
in college students have been conducted in some areas. For 
example, in the United States, it was estimated that 15.6% 
of undergraduates showed signs of depressive or anxiety 
disorder.6 Identifying the factors triggering or precipitating 
depression and understanding the natural course of depres
sion are increasingly crucial public health goals. Over the 
past several decades, the literature describing risk factors 
and predictors of major depressive disorders has grown 
rapidly. A substantial number of studies have demon
strated the influence of stressful life events, personal cog
nitive styles, family history, and interpersonal and 
environmental variables on the onset of depression.7–9 

A recent study also suggests that childhood sexual abuse 
has a direct impact on adult mental disorder and suicide.10 

However, most of these studies were conducted on adults 
in Western societies. Little is known about the predictors 
of depressive disorders in Chinese college students. Due to 
social and cultural factors, Chinese people have been 
considered to deny depression and reluctant to admit to 
emotional distress. However, the influence of western cul
ture and the introduction of depression detection have 
changed this situation to a certain degree.11 Now Chinese 
people are more open to affective expression and mental 
health problems, which is conducive to the identification 
of depressive symptoms and obtaining accurate data on the 
incidence rate of depression.

Factors such as parenting style, personality, and stressful 
life events can be used effectively to strengthen the etiological 
model of depressive symptoms. We undertook the present 
study to address several important gaps in the literature. Here, 
we examined and compared the ability of these psychosocial 
perspectives to account for subsequent depression as well as 
new onset of depression in Chinese college students.

Materials and Methods
Setting
First-year students from two of the top universities in 
Beijing were invited to participate in the survey.

Research Design
We used a prospective longitudinal design, involving five 
self-report questionnaires to study the incidence rate and 
risk factors of depressive symptoms in college students.

The cohorts were first year students, who enrolled in 
the universities in September, and the investigation began 
from November in the same year. The students were then 
invited to complete self-rating questionnaires every 5–7 
months for the next two years.

Baseline Recruitment and Assessment
Because the academic year in Mainland China starts in 
September, the initial survey took place in November, two 
months after students enrolling in college. Investigators 
and coordinators described the study procedures in detail 
using leaflets and conducted the paper questionnaire to 
participating students before or after lectures. Students 
were volunteered to participate in the investigation and 
informed that only group data would be reported. To pre
serve anonymity, tear-off written informed consents were 
obtained at the baseline stage. Participants received a gift 
to thank them for their participation each time.

Baseline assessment procedures are described in our 
previous study.12 In brief, the social-demographic charac
teristics of the participants, as well as their parents’ socio- 
economic status, family and personal history of mental 
disorder, and their drink/drug misuse history were collected 
at baseline. Depression symptoms were assessed using the 
Center for Epidemiologic Studies Depression Scale (CES- 
D), anxiety symptoms were evaluated using the Zung self- 
rating anxiety scale (SAS), neuroticism level was measured 
by the brief revised Eysenck Personality Questionnaire- 
Neuroticism subscale (EPQ-N), and self-esteem was 
assessed by Rosenberg Self-Esteem Scale (SES). Frost 
Multidimensional Perfectionism Scale (FMPS) is a self- 
report measure containing 35 items divided in six subscales: 
(1) concern over mistakes (COM, 9 items), (2) organization 
(ORG, 6 items), (3) parental criticism (PC, 4 items), (4) 
parental expectations (PE, 5 items), (5) personal standards 
(PS, 7 items), and (6) doubts about actions (DA, 4 items). 
Egna Minneu av Bardndosnauppforstran (EMBU) was used 
to assess responders’ memories of perceived parental rear
ing behavior in childhood. EMBU is composed of 11 dif
ferent subscales, five assessing the mother’s parenting style 
and six the father’s. These factors are: (1) Father-Warmth 
(F-W) and Mother-Warmth (M-W), (2) F-Penalty (F-P) and 
M-Penalty (M-P), (3) F-Overinvolvement-Overprotection 
(F-O), and M-Overinvolvement-Overprotection (M-O), 
(4) F-Favoring (F-F) and M-Favoring (M-F), and (5) 
F-Rejection (F-R) and M-Rejection (M-R). Participants’ 
stressful life events were assessed using the Chinese version 
of the Adolescents Self-Rating Life Events Checklist 
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(ASLEC). Excessive daytime sleepiness was measured with 
the Epworth Sleepiness Scale (ESS), and physical activity 
was measured with the Godin Leisure-time exercise 
questionnaire.

Follow-Up of Subjects and Assessments
After obtaining baseline data on the outcome variables, we 
collected follow-up data 5, 12, 17, and 24 months after 
baseline.

The baseline survey was used to select specific classes. 
Coordinators were then asked to deliver the follow-up 
questionnaires to the students attending these classes. 
The last five digits of each student’s University and resi
dent ID numbers, and mother surname were used to iden
tify each student. CES-D, SAS, ASLEC, ESS, and Godin 
Leisure-time exercise questionnaires were collected at 
each follow-up times.

This study was approved by the Institutional Review 
Board (IRB) of the Institute of Mental Health, Peking 
University and The University of Hongkong. The IRB 
number is UW06-270T/1295. The study complied with 
the Declaration of Helsinki.

Data Entry and Quality Control
Data were entered manually using Epidata 3.1. To evaluate 
completeness and quality, data were subjected to auto
mated checks (eg internal inconsistencies and out-of- 
range values). The accuracy of coding and entry in the 
database was checked by re-entering the data of the origi
nal 50 records in 5% of the subjects.

Statistical Analysis
All statistical analyses were performed using SPSS 15.0. 
Statistical significance was measured with 2-sided tests 
and evaluated at the 0.05 level of significance. The follow
ing statistical procedures were used for the data analysis.

Life table is commonly used for survival analysis. 
Survival/failure analysis study the occurrence of 
a specific event in a population and the time for such an 
event to take place. Over a determined period, only 
a subset of the population will have experienced the 
events. For these subjects, the length of time until the 
event occurs can be observed and analyzed. The other 
subjects are nevertheless informative. Because the mea
sure is a duration, it is possible that for these subjects the 
time for the event to occur is longer than the duration of 
the study. Therefore the “end-point” for each subject is 
either the occurrence of the event under consideration (eg 

becoming depressed) or no occurrence of the event (cen
soring). Because some students were lost during follow-up 
time points, life table methods were used to calculate the 
two-year cumulative incidence of depressive symptoms in 
the target population. The analysis was performed using 
SPSS SURVIVAL LIFE TABLES.

The binary logistic regression analysis was used to 
determine the prediction of potential risk factors for 
onset depressive disorders. The strength of the association 
between predictors and onset depressive symptoms was 
estimated with odds ratios and 95% confidence intervals. 
To obtain the most parsimonious set of predictors, we ran 
a two-step logistic regression analysis with a model first 
including all socio-demographic predictors. The other pre
dictors with significant results in univariate association 
tests (baseline subscales of EMBU, EPQ-N, SES, sub
scales of FMPS, ASLEC, SAS, ESS, week-day nighttime 
sleep duration and frequency of physical exercise) were 
then simultaneously entered into the logistic regression 
model. The analysis was performed using SPSS 
REGRESSION LOGISTIC.

Results
Descriptive Characters of Students
At the baseline, 1038 first-year students participated in the 
survey. A total of 758 students showed no depressive 
symptoms (CES-D < 16), including 391 males with 
mean age of 18.4±0.90 and 367 females with mean age 
of 18.1±0.78. Only students without depressive symptoms 
were followed for the duration of the study.

Cumulative Incidence of Depressive 
Symptoms
In the current study, “Cumulative Incidence (CI) of new 
onset depression” was defined as the proportion of parti
cipants with new depression symptoms (incident) (CES-D 
≥ 16). CES-D scores below 16 at all follow-up times were 
regarded as negative for depression symptoms. New onset 
cases were defined by the occurrence of a clinically sig
nificant level of depressive symptoms (CES-D ≥ 16) at any 
follow-up time point. Participants with a clinically signifi
cant level of depressive symptoms at more than one fol
low-up were only regarded as one case.

Of 758 participants, 235 developed clinically signifi
cant depressive symptoms during the follow-up period, 
including 135 males and 100 females. To overcome the 
loss of participants between follow-ups, the two-year CI 
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was calculated using the life table method. As shown in 
Table 1, the overall two-year CI was 42%, more specifi
cally 49% for males and 35% for females. The Wilcoxon 
statistic test showed that the difference between males and 
females is not significant (χ2=3.138, df =1, p=0.077).

Predictive Factors for the Onset of 
Depressive Symptoms
We first compared the baseline EPQ-N, SES, subscales of 
FMPS and EMBU between participants with new onset 
depression and without symptoms. The score results of 
EPQ-N, COM, DA, PD, and PC for students with new 
onset depression were significantly higher than for stu
dents without symptoms. In contrast, SES, ORG, P-W, 
P-F scores were significantly lower for depressed students 
compared to students without symptoms (Table 2).

Table 3 shows the odd ratios estimate and 95% con
fidence intervals for each predictor. According to the mul
tivariate model, the test comparing the full model 
including all predictors and the one constant model 
showed statistical significance (χ2 (18, N= 658) = 
284.58, p < 0.001). This indicates that some predictors 
were specifically associated with either onset depression or 
no symptoms. However, only 66.5% of students with onset 
depression and 85.7% of students without symptoms were 
correctly predicted, for an overall success rate of 78.4%.

According to the Wald criterion, logistic regression 
modeling showed that female gender (OR=0.43, 95% CI 
(0.28–0.64)), high level of SES (OR=0.67, 95% CI (0.
52–0.86)) and moderate exercise (OR=0.71, 95% CI (0.
55–0.92)) are factors associated with a lower risk of onset 
depression. In opposite, high level of baseline anxiety 
(OR=1.48, 95% CI (1.12–1.94)), EPQ-N (OR=1.40, 95% 
CI (1.09–1.79)), COM (OR=1.35, 95% CI (1.07–1.71)), 
ESS (OR=1.28, 95% CI (1.02–1.60)), and mild exercise 
(OR=1.25, 95% CI (1.01–1.55)) are associated with 
a higher risk of onset depression.

Discussion
High Incidence of Depressive Symptoms 
in Chinese College Students
In total, 42% of students without depressive symptoms 
(CES-D<16) at baseline (N=758 total) developed depres
sive symptoms (CES-D≥ 16) during the 2 years follow-up 
period. This figure may seem surprisingly high. However, 
the high incidence of depression in students has already 
been observed in other previous studies.13–15 For example, 
the one-year prevalence and incidence rates of DSM-IV 
major depressive episodes among first-year college stu
dents in Japan were 20.7% and 19.8% respectively.14 

Another survey among college students in Canada found 
that elevated distress was significantly higher among 

Table 1 Life Table of the Cumulative Proportion of No. of Depression at End of Interval

Interval 
Start Time

No. of 
Entering 
Interval

No. of Withdrawing 
During Interval

No. of Developing 
Depression

Cumulative Proportion 
Healthy at End of Interval

Hazard 
Rate

Total 0 758 0 0 1 0.00

1 758 70 4 0.99 0.01
2 684 17 88 0.86 0.14

3 579 38 94 0.72 0.18

4 447 398 49 0.58 0.22

Male 0 391 0 0 1 0.00

1 391 35 3 0.99 0.01
2 353 14 46 0.86 0.14

3 293 18 50 0.71 0.19

4 225 189 36 0.51 0.32

Female 0 367 0 0 1 0.00

1 367 35 1 1 0.00
2 331 3 42 0.87 0.14

3 286 20 44 0.73 0.17

4 222 209 13 0.65 0.12

Note: Wilcoxon statistic test show there is no significant difference between male and female students in cumulative proportion of healthy (x2=3.138, df=1, p=0.077).
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students compared to the general population.16 In a meta- 
analysis by Xian-Yang Lei et al., the overall prevalence of 
depression among Chinese college students is 23.8%.17 

Thus, the results of previous studies evaluating depression 
in college students already suggested that depressive 
symptoms may be more prevalent in college students 
than in the general population.

Psychosocial Risk Factors for the Onset 
of Depressive Symptoms
The present study examined the predictive effect of psy
chosocial factors on the onset of depressive symptoms 
(CES-D ≥16) among college students. Based on our 
results, baseline anxiety, premorbid neuroticism, concern 
over mistake, elevated daytime sleepiness, and greater 
mild physical exercise are factors associated with higher 
risk of onset depression in Chinese college students. On 
the other hand, high self-esteem and greater moderate 
physical exercise are associated with decreased onset of 
depressive symptoms.

Interestingly, we found that females were at lower risk 
of depression compared to their male counterparts, sug
gesting that gender may be an important factor to predict 
the onset of depressive symptoms in college students: 
males were 2,3-fold more likely than females to develop 
depressive symptoms. This result is not consistent with 

previous findings showing that females are 1–2 times 
more likely than males to suffer from depression in the 
general population. These data suggest that the risk of 
depression may not be inherently associated with the 
female gender per se. It is possible that the greater pre
valence of depression observed in females in the general 
population is caused by gender-specific adverse factors 
such as childbirth, single parenthood, and household 
chores. A previous study has shown that stress associated 
with marital life, pregnancy, and children18 contributes to 
depression in females. The influence of gender on the 
incidence of depression among college students is contro
versial. In Lei’s study, no significant difference was found 
in the prevalence of depression between the male and the 
female students in university.17 There were also studies 
that found higher level of depression among females than 

Table 3 Crude and Adjusted Odds Ratios with 95% Confidence 
Intervals (CI) of the Predictors for the Onset of Depressive 
Symptoms (Forward Method)

Variables Univariate Multivariate

OR 95% CI OR 95% CI

Gender

Male (1) (1)

Female 0.69* 0.51–0.93 0.43* 0.28–0.64

Baseline SAS 1.71*** 1.36–2.15 1.48* 1.12–1.94

EPQ-N 1.88*** 1.53–2.31 1.40** 1.09–1.79

SES 0.55*** 0.44–0.68 0.67** 0.52–0.86

COM 1.74*** 1.43–2.12 1.35* 1.07–1.71

PS 1.16 0.98–1.37

DA 1.48*** 1.24–1.78

PE 1.05 0.89–1.25

PC 1.47*** 1.23–1.76

ORG 0.86 0.72–1.02

P-W 0.68*** 0.56–0.83

P-D 1.22* 1.01–1.49

P-C 1.15 0.97–1.36

P-F 0.83 0.61–1.12

Baseline ASLEC 1.48*** 1.23–1.79

Baseline ESS 1.36** 1.11–1.65 1.28* 1.02–1.60

Sleep hour 1.00 0.85–1.17

Strenuous exercise 1.04 0.89–1.23

Moderate exercise 0.80* 0.65–0.97 0.71* 0.55–0.92

Mild exercise 1.06 0.90–1.25 1.25* 1.01–1.55

Notes: Adjusted for parents’ education and occupation, parents’ marital status, 
family income, smoke history of smoking and drinking and interest on the major. 
*p<0.05, **p<0.01, ***p<0.001. 
Abbreviations: SAS, Zung’s Self-Report Anxiety Scale; EPQ-N, Eysenck 
Personality Questionnaire-Neuroticism; SES, Rosenberg Self-Esteem Scale; COM, 
concern over mistake; PS, personal standard; DA, doubt about action; PE, parental 
expectation; PC, parental criticism; ORG, organization; P-W, parental warmth; P-D, 
parental disapproval; P-C, parental control; P-F, parental favoring; ASLEC, 
Adolescents Self-Rating Life Events Checklist; ESS, Epworth Sleepiness Scale.

Table 2 The Mean Score of Baseline Personality Characteristic 
and Subscales of Parenting Style Between Later Onset Depressed 
and Never-Depressed College Freshmen (Mean ± SD) for the 
Two Years

Variables Later Onset 
Depressed

Never- 
Depressed

t df p

EPQ-N 4.0 ± 2.7 2.7 ± 2.4 −6.77 709 <0.001

SES 31.1 ± 3.8 32.8 ± 3.7 5.77 709 <0.001

COM 21.1 ± 5.4 18.9 ± 4.7 −5.7 702 <0.001
PE 14.3 ± 4.1 13.2 ± 3.9 −0.56 702 0.58

PS 22.5 ± 4.8 21.9 ± 4.6 −1.46 702 0.144

DA 11.1 ± 2.9 10.1 ± 2.9 −4.47 702 <0.001
ORG 21.4 ± 4.2 22.9 ± 4.1 2.31 699 0.021

P-W 54.4 ± 8.5 57.3 ± 7.9 4.48 695 <0.001
P-D 11.5 ± 2.1 11.1 ± 1.9 −2.54 696 0.011

P-C 21.8 ± 4.1 21.2 ± 3.7 −1.99 689 0.047

P-F 9.8 ± 3.1 10.3 ± 3.7 1.43 309 0.154

Note: t-test the differences between depressed and non-depressed students. 
Abbreviations: EPQ-N, Eysenck Personality Questionnaire-Neuroticism; SES, 
Rosenberg Self-Esteem Scale; COM, concern over mistake; PS, personal standard; 
DA, doubt about action; PE, parental expectation; PC, parental criticism; ORG, 
organization; P-W, parental warmth; P-D, parental disapproval; P-C, parental con
trol; P-F, parental favoring.
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males in late adolescence to early adulthood.19,20 In our 
study, all female students were single, without children, 
and lived a relatively simple campus life, which may 
further protect them from developing depression symp
toms. These female students in this special period made 
them lower depression rate. Due to the influence of tradi
tional ideas, young males are burdened with excessive 
expectations while they avoid talking about negative emo
tions, which explains the higher percentage of male stu
dents suffering from depression than the females at the 
same educational level. Our findings are consistent with 
the latest research report that a growing prevalence of 
depression was found among male students than females 
during college.21 Another study investigating the different 
categories of depressive disorders showed that the female 
gender was associated with comorbid depression (subjects 
with lifetime diagnoses of both dysthymia and major 
depressive disorder), but not major depressive disorder, 
depressive syndrome, or dysthymia.22

Anxiety is the most reliable factor to predict the occur
rence and magnitude of fluctuation of depressive symp
toms. Anxiety may lead to subsequent depression through 
biological, cognitive, or behavioral mechanisms. Chronic 
anxiety may induce a persistent elevation of the hypotha
lamus-pituitary-adrenal axis activity and lead to chroni
cally raised cortisol levels and dysregulation of central 
monoamine and serotonin neurotransmitter systems.23,24 

Chronic anxiety may also cause gradual shifts in cognitive 
processes (eg demoralization or cognitive distortions) or in 
behavior patterns and social interaction (eg avoidance 
behaviors that result in critical changes of lifestyle and 
life events) that lead to an increased risk for onset of 
depression.25 Wittchen et al. also suggested that indivi
duals with severe anxiety disorders were likely to exhibit 
persistent avoidance behavior and consequent impairment 
of psychosocial function, which would lead to a greater 
risk of developing depressive symptoms.25 In the present 
study, high level of cumulative anxiety symptoms was 
a prognostic factor for a subgroup of students with persis
tently high levels of depressive symptoms.

In the present study, neuroticism was positively asso
ciated with the onset and magnitude of fluctuation of depres
sive symptoms. It suggested neuroticism as a predictor of 
depressive symptoms. Although neurosis is still vaguely 
defined, several studies have shown that neurotic individuals 
are at high risk for depression.26–28 Individuals with high 
level of neuroticism tend to have negative thoughts in 
response to setbacks due to their cognitive model, thus 

having a greater risk of depression.29 Hankin et al. found 
that high-level neurotic individuals were more likely to 
develop depressive symptoms when suffered from stress.30 

We believe the accumulation of stressful life events in col
lege students increases the risk of depressive symptoms. 
Moreover, we found that some subscales of perfectionism 
were associated with baseline and new onset of depressive 
symptoms; however, when analyzed together with other vari
ables, their predictive power was non-significant. It is note
worthy that neuroticism has a role in the development and 
maintenance of perfectionism. Perfectionists with neurotic 
characteristics are more likely to suffer over anxiety, and the 
accumulated emotional disorder over time leads to more 
severe neuroticism.31–33

According to the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IIIR), one of the six patients with 
depression eventually commits suicide.34 Studies have 
shown that 25.89% of Chinese college students had suici
dal ideation.35 The suicide mortality of college students in 
China has reached 0.2‰, and it has become the leading 
cause of abnormal death among college students.36 

According to a survey of attempted suicide, 29% of them 
commit suicide because of emotional disorder, and 20% 
due to neurotic disorder.37 Depression is one of the crucial 
predictors of suicidal ideation.38 Low self-esteem, which is 
caused by the increase of stressful life events followed by 
individual psychological stress, is one of the important 
factors for depression onset.39 In accordance with litera
tures, our results showed that high self-esteem was 
a protective personality character against depression in 
college students. Studies have shown that social isolation, 
adverse parenting style, lack of parental acceptance, and 
experience of trauma during childhood contribute to low 
self-esteem in adults.40 Overcoming low self-esteem is 
considered to be essential to mental health.41 Self-esteem 
enhancement programs have been found not only to 
increase self-esteem but also to change behavior, person
ality, emotional functioning, and academic performance in 
children and adolescents.42 Therefore, the pursuit of 
healthy self-esteem is crucial for college students to face 
the many changes and challenges occurring during their 
college years and beyond.

Stressful life events recorded at baseline were not corre
lated with the subsequent onset of depression but rather 
influenced the fluctuation of the symptoms. This is surprising 
considering that in Kendler’s study, recent stressful life 
events were the higher risk factors for the onset of 
depression.43 Lei’s study also showed that stressful life 
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events played a key role in the development of depression.17 

This can be explained considering the challenges associated 
with the measure of stressful life events and chronic difficul
ties. Their impact on depression may be influenced by a wide 
range of factors. Thus, the consequences of such events on an 
individual’s mental health depend mainly on the perceived 
undesirability, the fear of losing control, the life-threatening 
nature, and the duration of the event.44 In children, some 
studies have reported that loss, school, family, and friendship 
were the only life events associated with depression. In 
adults, more severe events considered beyond the control of 
an individual were strongly associated with depression. In 
this study, the measure of baseline stressful life events 
includes heterogeneous types of events with different pro
pensities which makes it difficult to link them to the onset of 
depressive symptoms.

We found that moderate exercise was associated with 
lower risk of onset of depression, which is in accordance 
with previous studies that showed the strong correlation 
between exercise and lower level of depressive 
symptoms.45,46 Physical exercise, especially moderate-to- 
intense exercise, has been recognized to have beneficial effects 
on cognitive function and positive mood due to the increased 
levels of endorphin and serotonin.47 A similar longitudinal 
study showed that exercise predicted fewer depressive symp
toms at follow-up.48,49 Some randomized controlled trials 
have reported that exercise training reduces depressive symp
toms, with an effect size comparable to that of antidepressant 
medication.50 A study performed in US and Canadian popula
tions has confirmed that higher levels of physical exercise are 
associated with lower CES-D scores, especially for people 
below 40.51 Unlike moderate exercise, mild exercise was 
positively correlated to the onset of depressive symptoms. It 
is possible that mild exercise was performed out of necessity 
rather than as a determined action to get exercise, therefore, its 
duration could have been perceived as a waste of time pre
venting studying or even performing more intensive exercise. 
In addition, the most sedentary students had no other options 
but to choose “mild” exercise in the questionnaire. For these 
cases, mild exercise meant no exercise which might explain 
why the correlation between mild exercise and onset of 
depressive symptoms was positive.

Inspiration on the Prevention of 
Depression in College
Although there is no significant correlation between levels 
of depression and academic achievement,52,53 it is 

indispensable to establish programs for prevention and 
intervention of depression among college students. This 
study may shed some light on the development of mental 
health programs for students in colleges. The depression 
level of students increased significantly in the first year of 
college; thus, it is necessary for schools to screen and track 
the mental health of freshmen. For the neurotic and mala
daptive perfectionism students, psychology service in col
lege should provide timely counseling. Moreover, it is 
preferred to reduce unnecessary pressure in the school 
life arrangement and guide students to develop exercise 
habits and adequate sleep.

Conclusions and Limitations
In summary, our study showed a surprisingly high inci
dence of depression among college students. There was no 
significant difference in the two-year cumulative incidence 
between male and female students, while a lower risk of 
depression in the females was observed. High level of self- 
esteem and moderate exercise reduced the onset of depres
sive symptoms, while neuroticism, anxiety, and lack of 
exercise increased the new onset of depressive symptoms.

There are limitations in our research. First, the geogra
phical selection is single and the sample size is relatively 
small, which may affect the representativeness. Second, 
only questionnaires were conducted on the subjects in the 
study. Future studies should include more methods, such 
as interview, to ensure rigorous data and reduce bias. Last, 
this study lasted for two years, which only revealed the 
incidence rate of depression after enrolling in college. The 
fluctuation of depression symptoms in the four years 
among college students requires further research.
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