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A B S T R A C T

Depressive symptoms are common in children and adolescents. The prevalence of depressive symptoms in
children and adolescents in China vary significantly across studies. A meta-analysis of the prevalence of de-
pressive symptoms in children and adolescents in China was conducted. Literature search was performed in both
English (PubMed, PsycINFO and EMBASE) and Chinese (China National Knowledge Internet, WANFANG Data
and SinoMed) databases. Random-effects model was used to synthesize the prevalence of depressive symptoms.
Eighteen studies covering 29,626 participants were identified and analyzed. All these studies used the same
measurement to identify depressive symptoms. The reported point prevalence of depressive symptoms ranged
between 4% and 41% in the studies; the pooled prevalence of depressive symptoms was 19.85% (95% con-
fidence interval: 14.75%–24.96%). In the subgroup analyses the prevalence of depressive symptoms was sig-
nificantly associated with the region where the study was conducted: 17.8% in eastern, 23.7% in central, 22.7%
in western, and 14.5% in northeast regions of China (P<0.001). Considering the adverse impact of depressive
symptoms on health outcomes, regular screening and effective interventions should be implemented in this
population.

1. Introduction

Depression is common in children and adolescents and is the third
leading cause of disability in adolescents globally (World Health
Organization, 2018). Depression in children and adolescence is not only
associated with immense personal and family suffering, but also other
adverse outcomes, such as poor school performance, insomnia, huge
treatment and economic burden and suicide (Foley et al., 2006; Lynch
and Clarke, 2006; Buysse et al., 2008; Fröjd et al., 2008).

In order to develop effective preventive and treatment strategies, it
is crucial to understand the epidemiological patterns of depression in

children and adolescents. Depression refers to a clinical diagnosis
comprising a variety of depressive subtypes diagnosed based on a
number of symptoms; in contrast, depressive symptoms refer to a
number of symptoms usually seen in depressive illness and listed in
standard diagnostic schedules and rating scales. Surveying depressive
symptoms in an epidemiological study is far easier because it is less
time-consuming, inexpensive and does not require highly trained in-
terviewers. For this reason, most epidemiological studies on children
and adolescent measure depressive symptoms only. Many prevalence
studies of depressive symptoms in children and adolescents have been
conducted, but the findings have been inconsistent (Rushton et al.,
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2002; Saluja et al., 2004; Klasen et al., 2015). For instance, a Japanese
study found the prevalence of depressive symptoms in adolescents was
14.9% (Denda et al., 2006), while in a Swedish study of adolescents the
prevalence was 8.8% (Ivarsson and Gillberg, 1997). The inconsistent
findings across studies may be partly due to different age of study po-
pulations (e.g., primary school (Yong et al., 2011) vs. middle school
(Tu et al., 2015)), sampling method (e.g., stratified and random
(Zhang et al., 2016) vs. cluster sampling (Xu et al., 2015)), cut-off va-
lues of measures (e.g.,≥15 (Chang et al., 2013) vs. ≥16 of the De-
pression Self-Rating Scale for Children (DSRSC) (Dong et al., 2013)) and
socioeconomic and ethnic factors (e.g., Han (Cao et al., 2012) vs. Uygur
(Liu et al., 2016) samples; urban (Shen et al., 2006) vs. rural samples
(Lai et al., 2012)).

A number of general scales on depressive symptoms have been de-
veloped such as the Montgomery–Asberg Scale (Montgomery and
Asberg, 1979) and the 16-item Quick Inventory of Depressive Symp-
tomatology–Self-Report (Rush et al., 2003). However, most scales are
not designed specifically for children and adolescents. The DSRSC is a
widely used self-report instrument on depressive symptoms occurring
in the past week designed specifically for children and adolescents
(Birleson, 1981). The Chinese version of DSRSC has been validated in
Chinese children and adolescents with satisfactory psychometric prop-
erties. The test-retest reliability of the DSRSC was 0.53, split-half va-
lidity was 0.72, Cronbach's alpha was 0.73 and the correlation coeffi-
cients between each item and the total scores ranged between 0.29 and
0.60. The DSRSC cut-off value for depression was ≥15, with specificity
of 0.82 and sensitivity of 0.86 (Su et al., 2003; Yin et al., 2012).

The epidemiology of depressive symptoms is significantly influ-
enced by sociocultural and economic contexts (Kleinman, 2004;
Compton et al., 2006), therefore it needs to be examined in different
countries and territories separately. In China, epidemiological surveys
of depressive symptoms in children and adolescents using the DSRSC
yielded inconsistent results. For example, a survey of 5,003 adolescents
in four junior high schools in Bengbu city (Weng et al., 2012) found a
rate of 11.2%, while the corresponding figure was 14.87% in three
middle schools in Zhongshan City (Zhang, 2012). In a meta-analysis the
prevalence of depressive symptoms was 15.4% in Chinese children and
adolescents (Li et al., 2016), but this study had several methodological
limitations. First, only Chinese databases were searched, thus studies
published in English language journals may have been missed. Second,
only studies published between 2000 and 2014 were covered, and
third, depressive symptoms measured with different scales were pooled
despite these scales having different structures and psychometric
properties.

Thus, the rationale of conducting this meta-analysis was to search
the Chinese and English databases and include only studies that used
the DSRSC when examining the pooled prevalence of depressive
symptoms in children and adolescents in China.

2. Methods

The study protocol was registered with the International Prospective
Register of Systematic Reviews (PROSPERO; registration number
CRD42017080200).

2.1. Data sources and search strategies

Following the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Moher et al., 2009), a systematic
literature search was conducted covering electronic English (PubMed,
PsycINFO and EMBASE) and Chinese (China National Knowledge In-
ternet, WANFANG Data and SinoMed) databases from their com-
mencement dates to May 25, 2017 using the following search terms:
(“adolescents” OR “students” OR “children” OR “teen” OR “teenagers”)
AND (“depression” OR “depressive disorders” OR “depressive symp-
toms”) AND (“prevalence” OR “epidemiology” OR “survey” OR “rate”

OR “percentage”) AND (“China” OR “Chinese”).

2.2. Study eligibility

According to the PICOS acronym, the following inclusion criteria
were used: Participants (P): children or adolescents <18 years in po-
pulation- or community-based studies; and students in high school or
below; Intervention (I): not applicable; Comparison (C): not applicable;
Outcomes (O): prevalence of depressive symptoms or relevant in-
formation that could generate prevalence of depressive symptoms, with
data measured only with the DSRSC; Study design (S): cross-sectional or
cohort studies (only baseline data were used) conducted in China.
Exclusion criteria were: (1) Case reports and reviews; (2) Studies con-
ducted in special populations (e.g., children of left-behind by their
parents outpatients, inpatients, children with physical problems (e.g.
obesity) or psychiatric disorders). Titles and abstracts of the relevant
publications were first screened, followed by reading the full texts in-
dependently by five researchers (WWR, DDX, SYW, XLC and WIC). If
more than one publication based on the same dataset were published,
only the study with the complete data was included in the analysis. Any
disagreement between researchers was resolved by a discussion with a
senior researcher (YTX).

2.3. Data extraction

Five researchers (WWR, DDX, SYW, XLC and WIC) independently
conducted the data extraction and any uncertainty was settled by a
discussion with a senior researcher (YTX). Basic demographic in-
formation, sample size, sampling methods, study site, year of survey
and relevant data on prevalence of depressive symptoms were extracted
using a standardized data record form (Table 1).

2.4. Quality assessment

Study quality was independently assessed two researchers (WWR,
DDX) using an eight-domain questionnaire that was developed for
evaluating quality of epidemiological studies (Boyle, 1998; Pringsheim
et al., 2014) and used widely in systematic reviews or meta-analyses
(Cooper et al., 2007; Ibrahim et al., 2013). The eight domains are: (1)
the target population was clearly defined; (2) probability sampling or
entire population surveyed; (3) the response rate was ≥80%; (4) non-
responders were clearly described; (5) the sample was representative of
the target population; (6) the data collection methods were standar-
dized; (7) validated criteria were used to measure depressive symptoms;
(8) the prevalence estimates were given with confidence intervals and
detailed by subgroups. Any discrepancies in the process of quality as-
sessment were resolved by a discussion with a senior researcher (YTX).

2.5. Statistical analysis

The data analyses were conducted using R, Version 3.3.0 and
RStudio, Version 0.99.903. The pooled point prevalence of depressive
symptoms with its 95% confidence intervals (CIs) was calculated using
the random effects model. Heterogeneity across studies was measured
using I²-statistic and Cochran's Q test; I² statistic of> 50% or Cochran's
Q (P<0.05) (Rotenstein et al., 2016) indicated significant hetero-
geneity. Since more than ten studies were included in the meta-analysis,
publication bias was assessed by a funnel plot and Egger's and Begg's
rank tests. Subgroup and meta-regression analyses were performed to
examine potential sources of heterogeneity across studies that could be
associated with different sampling methods (i.e., cluster vs. others), cut-
off values (i.e., ≥15 vs. others or not report), and geographic area (i.e.,
eastern vs. northeast vs. central vs. and western regions of China di-
vided according to the official Chinese economic zone division). In
addition, meta-regression analyses were performed to moderate con-
tinuous variables (i.e., ratios of male and female genders), sample size,
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effective rate and quality assessment). Level of significance was set at
0.05 (two-sided).

3. Results

3.1. Study selection and characteristics

Eighteen of the 11,794 articles were found eligible for analyses
(Fig. 1); 10, 4, 3 and 1 studies were conducted in the eastern, central,
western, and the northeast regions of China, respectively. The pooled
sample size was 29,626 ranging from 209 to 5,268 across studies. The
year of survey ranged from 2005 and 2016. The characteristics of the 18
studies are presented in Table 1.

3.2. Quality assessment and publication bias

The scores of quality assessment ranged from 4 to 6, with a median
score of 5. All studies clearly defined the target population, provided
eligible sampling methods and used a validated scale of depressive
symptoms, while none described the characteristics of non-responders
or reported the 95% CI or standard error (SE) of the prevalence of

depressive symptoms of the non-responders. In addition, two studies
(Wang and Su, 2006; Gu et al., 2007) did not report response rate and
another two studies (Dong et al., 2013; Zhang et al., 2016) did not use
standardized data collection procedure; 6 studies (Gu et al., 2007; Yong
et al., 2011; Cao et al., 2012; Xu et al., 2015; Xing et al., 2016; Zhang
et al., 2016) were representative surveys. The details of the quality
assessment are showed in Supplementary Table 1. The funnel plot, and
Egger's and Begg's tests did not reveal publication bias (Egger linear
regression: t=0.917, P=0.373; Begg rank correlation: z=−0.038,
P=0.970; Fig. 3).

3.3. Prevalence of depressive symptoms, subgroup, sensitive and meta-
regression analyses

The pooled point prevalence of depressive symptoms was 19.85%
(95% CI: 14.75%−24.96%) (Fig. 2). Table 2 and Supplementary
Table 2 present the results of meta-regression and subgroup analyses.
The prevalence of depressive symptoms was significantly associated
with study region: it was 17.8% in eastern, 23.7% in central, 22.7% in
western, and 14.5% in northeast regions of China (Supplementary
Fig. 1; P<0.001). Both univariate and multivariate meta-regression

Fig. 1. Flowchart of literature selection.
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analyses showed that gender ratio, sample size, participation rate and
quality score were not significantly associated with prevalence of de-
pressive symptoms (P values> 0.05). Sensitive analysis revealed that
after omitting each study sequentially, the primary results remained
unchanged (Supplementary Fig. 2).

4. Discussion

This was the first meta-analysis that examined the prevalence of
depressive symptoms in children and adolescents in China using the
DSRSC. Depressive symptoms were common (19.85%) in Chinese
children and adolescents. Given that the population of children and
adolescents aged 0–17 years in China amounted to approximately 271
million in 2015 (National Bureau of Statistics of China 2017), this
translates to around 53.7 million children and adolescents having de-
pressive symptoms.

Higher prevalence of depressive symptoms was found in central and
western regions of China, which may be explained by poor social sup-
port systems, low economic level and poor living conditions in these
parts of China (Huang et al., 2010). Moreover, in the past decades the
rapid economic development in China has shifted a massive workforce
from rural to urban areas (Wen and Lin, 2012). The large number of
disadvantaged ‘left-behind children’ (i.e., children who are left at home
for more than 6 months while their parents moved elsewhere to work
(Duan and Zhou, 2005)) who live in the economically relatively un-
derdeveloped central and western regions could account for the in-
creased risk of depressive symptoms (Wang et al., 2018). The pre-
valence of depressive symptoms varies greatly in studies using different
measures on depressive symptoms; for example, the prevalence of de-
pressive symptoms was 2.8% in studies using the International Neu-
ropsychiatric Interview (MINI) (Zhong et al., 2013), 23.9% with the
Children's Depression Inventory (CDI) (Wang et al., 2016), 54.74% with

Fig. 2. Forest plot of the prevalence of depression symptoms in children and adolescents in China.

Fig. 3. Funnel plot of publication bias.
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the Self-rating Depression Scale (SDS) (Tan et al., 2018). This dis-
crepancy is probably related to different psychometric properties across
these measures in detecting depressive symptoms.

Some studies used the DSRSC, but the findings still varied greatly.
For example, a Japanese study found prevalence of depressive symp-
toms in adolescents was 14.9% (DSRSC total score> /=15)
(Denda et al., 2006). Another study found that 8.8% of Swedish com-
munity-dwelling adolescents (Ivarsson and Gillberg, 1997) and 6.97%
of (DSRSC score of 15 or more) primary school students (Ivarsson et al.,
1994) had depressive symptoms (DSRSC total score> /=14). The
previous meta-analysis with 72,402 children/adolescents in China
found that the prevalence of depressive symptoms was 15.4% (95% CI:
13.3%−17.8%) (Li et al., 2016), which was lower than the findings in
our meta-analysis. However, the under-estimation of the prevalence of
depressive symptoms is probably due to the study weaknesses pre-
viously mentioned especially the pooling together of results of both
major depression and depressive symptoms.

The strengths of this meta-analysis are the inclusion of studies only
using the DSRSC, the large pooled sample size and its comprehensive
coverage of the literature. However, the results need to be interpreted
with caution due to several limitations. First, 18 studies were included
in this meta-analysis, which only covered 13 of the 34 provinces/mu-
nicipalities/autonomous regions in China. Hence, the findings could not
be generalized to all areas of China. Second, although subgroup and
meta-regression analyses were conducted, substantial heterogeneity
remained as this is unavoidable in meta-analyses of epidemiological
surveys (Patsopoulos et al., 2008). Third, due to considerably different
socioeconomic contexts, studies conducted in other Chinese regions and
territories, such as Hong Kong, Macau and Taiwan were not included.
Finally, relevant factors related to the development of depressive
symptoms, such as demographic and socio-economic factors (e.g. rural/
urban areas and education and income levels), the availability of the
public health system, and family history of psychiatric disorders, were
not analyzed because data were not available in most studies.

In summary, this meta-analysis found a high prevalence of depres-
sive symptoms among children and adolescents in China, particularly in
its central and western regions. Due to the negative impact of depres-
sive symptoms on health outcomes, regular screening and treatment
measures should be implemented to reduce the harmful effects in this
vulnerable population.
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