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Abstract

Major depressive disorder (MDD) is a common psychiatric disorder in China, but its reported
treatment rate varies largely across different studies. The objective of this meta-analysis was to
determine the pooled treatment rate for people with MDD in China and its associated factors.
Both English (PubMed, Cochrane Library, PsycINFO, Web of Science) and Chinese (Chinese
National Knowledge Infrastructure, WanFang and SinoMed) databases were searched from
their commencement date to November 13, 2018. Epidemiological studies that reported the
treatment rate of MDD were included and synthesized using a random effects model. Fifteen
studies covering 609,054 participants were included. The pooled treatment rate for MDD in
China was 19.5% (95% CI: 10.7%—28.4%). Among the 15 studies, 9 reported the number of
patients who received treatments in psychiatric hospitals with a pooled treatment rate of 5.2%
(95% CIL: 2.8%—7.5%). Meta-regression found that study quality (3=0.131, P=0.028) and
male gender (5=0.006, P=0.039) were significantly associated with a higher treatment rate
for MDD. In China, the treatment rate for MDD, particularly in psychiatric hospitals, was low.
Effective public education and increasing access to mental health services will probably
increase the number of people seeking and receiving treatment.
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Introduction

Major depressive disorder (MDD) is a severe psychiatric disorder. The point preva-
lence of MDD is around 4.7% globally with regional differences [1, 2]. Increasing
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evidence suggests that the variation in its epidemiology, clinical presentation, and
treatment is significantly influenced by sociocultural and economic factors [3—5]. For
this reason, it is important to refine prevalence rates at the country level and under-
stand the associated factors.

During the past decades, the rapid economic development in China has led to fundamental
shifts in its sociocultural context. In particular, emerging social problems such as the collapse
of traditional family structure, increasing divorce rate, rising medical costs, migration to cities
for employment, and a rapidly widening poverty gap [6] have increased the risk for psychiatric
disorders, particularly MDD [7]. A meta-analysis of 17 studies found that the lifetime
prevalence of MDD in China was 3.3% [8].

MDD is associated with great personal and family suffering, disability, poor daily
functioning, huge treatment burden, insomnia [9-11], an increased risk of suicide, major
physical diseases [12, 13] and other psychiatric disorders [14]. Therefore, treating MDD
promptly with pharmacological and/or psychological treatments could lead to a better
prognosis [15]. From a public health standpoint, it is important to investigate the
treatment rate of MDD in order to improve its outcomes. Some studies have been
conducted and found that undertreatment of major psychiatric disorders including
MDD is common globally. For example, the past-year treatment rate of psychiatric
disorders including MDD varied from 7.0% to 20.3% across countries [16, 17]. In the
United States, less than 30% of adults who were positively screened for depression
received any treatment [18]. In China, estimates of treatment rates for MDD varied
greatly. A multicenter survey of 10 areas found that over 60% of MDD patients ever
received psychosocial therapy or pharmacotherapy [19]. However, other studies reported
discordant treatment rates of 4% (elderly patients in Wuhan) [20] and 24% (primary care
patients in Hong Kong) [21]. The treatment rate and help-seeking behaviors of people
with MDD may depend on a number of factors, such as health policies [22], basic
demographic factors [23], illness phases [17] and mental health resources [24]. In
addition, the presence of comorbid somatic symptoms [25] and sleep problems [26] are
also related to help-seeking behaviors. To date, no meta-analysis or systematic review on
treatment rate for MDD in China has been published.

This meta-analysis aimed to examine the treatment rate for MDD and its associated factors
based on epidemiological surveys in the general population in China.

Methods

The protocol of this meta-analysis was registered with the registration number: PROSPERO
CRDA42019122127. This meta-analysis was conducted according to the Preferred Reporting
Items for Systematic Review and Meta-analysis [27].

Study Criteria

Studies that satisfied the following inclusion criteria were analyzed: 1) cross-sectional epide-
miological surveys on the prevalence of MDD in adult general populations; 2) studies

conducted in China; 3) having data of treatment rate for identified MDD patients. Studies in
special populations, such as those with major medical conditions, were excluded.
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Literature Search

Two researchers (HQ and QQZ) independently searched PubMed, Cochrane Library,
PsycINFO, Web of Science, Chinese National Knowledge Infrastructure, WanFang and
SinoMed databases from their inception date to November 13, 2018, using the following
search words: (major depressi* OR depressi*) AND (epidemiology OR prevalence) AND
(China OR Chinese) AND (treat* OR Therapeutics). Two researchers (HQ and QQZ)
independently screened titles and abstracts, and then read the full texts of potentially
eligible studies. The reference list of included studies and relevant reviews were also
screened and checked for potential studies to include. Any disagreements in the literature
search were resolved by consensus or a discussion with a senior researcher (YTX). If
multiple papers were published based on the same dataset, only the study with the largest
sample size was included.

Data Extraction and Quality Assessment

Data extraction was independently performed by two researchers (HQ and QQZ) with
the aid of an Excel spreadsheet. The first author, publication year, survey year, geo-
graphic areas, sampling method, sample size, gender distribution, age, education, marital
status, proportion of rural participants, number of patients with MDD, and number of
patients seeking help from medical services due to MDD were recorded. Study quality
was independently assessed by the same two researchers using an §-item quality
evaluation instrument for epidemiological studies [28—30]. The assessment instrument
consists of the following items: definition and representativeness of the target popula-
tion, sampling methods, response rate >80%, description of non-responders, data col-
lection methods, validation of MDD assessment instruments, confidence intervals, and
subgroup analyses of MDD prevalence. The total score was generated by summing all
items, with higher scores indicating higher quality. This instrument has previously been
used in other meta-analyses [31, 32].

Statistical Analyses

Stata version 15.0 and Comprehensive Meta-analysis version 2.0 were used to conduct
the meta-analysis. Treatment rates and 95% Confidence Intervals (CIs) were calculated
with a random-effects model [33]. Heterogeneity across studies was measured using I2-
statistic and Cochran’s Q test; 12 statistic of >50% or Cochran’s Q< 0.1 (P <0.05) [34]
were indicative of significant heterogeneity. Subgroup analyses for categorical variables,
such as geographic area (eastern, middle, western and nationwide) [35], sample size
(using median splitting method), response rate (using median splitting method), educa-
tion (using median splitting method), proportion of married status (using median splitting
method) and rural participants (using median splitting method), and meta-regression
analyses for continuous variables, such as proportion of male gender, and study quality,
were conducted to examine the moderating variables of the results. Publication bias was
tested by means of the funnel plot and Egger’s test [36]. To estimate the consistency of
the results, sensitivity analysis was conducted by removing studies individually. The
significance level was set at a two-sided alpha of 0.05.
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Results
Study Selection and Characteristics and Study Quality

Altogether, 7211 studies were identified through database search. After applying inclu-
sion criteria, 15 studies covering 609,054 participants were included. Details are shown
in Fig. 1. Table 1 summarizes study characteristics. Eight studies were conducted in the
eastern, three in the middle, and two in western areas of China. In addition, there were
two studies that were nationwide in scope. All were cross-sectional studies and used a
multi-stage, stratified, random sampling survey design. The screening scales used in the
first stage of the surveys included the revised edition of the General Health Question-
naire (GHQ-12) in four studies, the Patient Health Questionnaire-9 (PHQ-9) in one study,
and the Center for Epidemiology Studies of Depression (CES-D) in another. In addition,
the Composite International Diagnostic Interview (CIDI) was used in three studies and
the Structured Clinical Interview for DSM-IV (SCID) was used in six studies for the
diagnosis of MDD. The mean quality assessment score was 7, with a range of 5 to 8.
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Fig. 1 Flow chart of study selection
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Treatment Rate of MDD

The pooled treatment rate of MDD was 19.5% (95% CI: 10.7%—28.4%, I = 99.2%; Fig. 2). Of
the 15 studies, 9 reported treatment rates in psychiatric hospitals; the pooled treatment rate was
5.2% (95% CI: 2.8%—7.5%, 2 = 88.2%; Fig. 3). Four studies reported data regarding the use of
antidepressants, with a pooled figure of 6.9% (95% CI: 3.3%—-10.5%, Q=53.11, Z =94.4%).

Subgroup and Meta-Regression Analyses

Subgroup analyses revealed that the treatment rate of MDD was highest in eastern areas (21.2%,
95% CI: 12.4%—29.9%), followed by western (14.5%, 95% CI: 12.6%—16.4%) and middle areas
of China (11.4%, 95% CI: 2.8%—20.1%). Compared to those younger than 60 years (24.2%, 95%
CIL: 12.9%-35.5%), depressed patients >60 years had a lower treatment rate across medical
services (9.5%, 95% CI: 3.2%—15.7%). However, the differences across the abovementioned
subgroups did not reach significance (P > 0.05; Table 2). Meta-regression analyses revealed that
study quality (3 =0.131, £ =4.02, P =0.028) and male gender (3 =0.006, t =3.51, P =0.039)
were positively and significantly associated with higher treatment rate for MDD.

Publication Bias and Sensitivity Analysis

Although the funnel plot showed slight asymmetry (Supplementary Fig. 1), Egger’s test
did not support publication bias (r=-0.16, P=0.872). Sensitivity analysis did not
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Fig. 2 Forest plot of pooled treatment rate of MDD in China
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Fig. 3 Forest plot of pooled treatment rate of MDD in psychiatric hospitals in China

reveal any outlying study that could significantly change the primary results (Supple-
mentary Fig. 2).

Discussion

To the best of our knowledge, this was the first meta-analysis to examine the pooled
treatment rate of MDD patients based on epidemiological studies in China. We found
that the pooled treatment rate for MDD was 19.5% (95% CI: 10.7%-28.4%) and only
52% (95% CI: 2.8%—7.5%) of MDD patients received treatment in psychiatric
hospitals.

The pooled treatment rate in this study (19.5%; 95% CI: 10.7%—28.4%) was higher
than the reported proportion for patients with mood disorders (8.3%) in a multicenter
survey [49], and also the figure (11%) for patients with psychiatric disorders in the
WHO world mental health survey of China [50]. The relatively higher treatment rate in
this study could be due to several reasons. First, compared to other severe psychiatric
disorders, MDD is associated with less stigma and discrimination in China; therefore
MDD patients could be more likely to seek and receive treatment. Second, in the past
years a greater number of mental health professionals have been trained and mental
health services have been expanded. For example, there were only 16,103 psychiatrists
and psychiatric registrars (1.24 per 100,000 population), and 557 psychiatric hospitals
with 129,314 psychiatric beds (9.95 per 100,000) in 2004. By 2015 there were 27,733
psychiatrists and psychiatric registrars (2.02 per 100,000 population), and 2936 mental
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health services with approximately 433,000 psychiatric beds (31.5 per 100,000) [51]
nationwide, which increases the access to mental health services for patients with
psychiatric disorders including MDD. Third, the first National Mental Health Law of
China [52] promoted the expansion of mental health services provided by general
hospitals and community health centers. Numerous physicians in general hospitals
and general practitioners in community health centers have received training in psychi-
atry to provide mental health services. This is consistent with our finding that most
MDD patients sought help outside of psychiatric hospitals.

Treatment rate and help-seeking behaviors of MDD patients are associated with
social-economic and cultural factors, health policy, available mental health services,
psychiatric stigma, discrimination, and health insurance coverage [53, 54], all of which
could help explain the relatively lower MDD treatment rate in China compared to
counterparts in developed countries and territories. For example, the treatment rate of
depression in older people was 81.4% in the USA [55] and the figure in adult patients
with MDD was 53.7% in Hong Kong [56]. In China, due to stigma and discrimination
many depressed patients are less likely to disclose their symptoms to interviewers, which
leads to an underestimated MDD prevalence. For instance, Gupta et al. [39] found that
only 8.3% of MDD respondents were diagnosed by psychiatrists in China, while the
corresponding figure was 48.8% in the US (48.8%) [57]. In traditional Chinese society,
even though many patients are aware of psychiatric symptoms, they are more likely to
consider self-medication and seek help from their friends and relatives instead of mental
health professionals due to stigma and discrimination.

Meta-regression analyses revealed that male patients with MDD were more likely to
receive treatment, which is opposite to the findings in Western countries that both the
prevalence and treatment rate of MDD are significantly higher in women than in men
[58, 59]. In Chinese society, men are expected to provide economically for their family,
while women are mainly responsible for housework. Depressive episodes may negatively
affect the ability of males to work and fulfill their financial obligations. Therefore, they
may be more likely seek help from health professionals. In contrast, poor performance on
housework in women with MDD could be tolerated in many Chinese families [60]. The
association of the higher treatment rate with higher quality studies might be due to the
greater ability of higher quality studies to detect MDD.

The strengths of this meta-analysis included a large sample size and inclusion of
epidemiological studies with strong study designs which could increase the generaliz-
ability of the findings. However, some limitations need to be acknowledged. First, like
previous studies [61—64], heterogeneity was high although we performed subgroup
analyses in an attempt to overcome it. Second, special populations, such as depressed
pregnant women and children and adolescents, were not included in this study. Third,
some factors related to antidepressant treatment, such as income, access to mental
health services and health insurance, were not analyzed due to insufficient data in
included studies.

In summary, this meta-analysis found that the treatment rate for MDD in China was low,
especially for women. Considering the negative impact of MDD on health and daily life,
public education regarding the importance of treatment and greater access to mental health
services should be promoted. Since most people with MDD were treated outside of psychiatric
hospitals, providing continuing mental health training to clinicians in general hospitals and
community medical centers is recommended.
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