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CHAPTER 1
General Introduction
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THE BURDEN OF MENTAL DISORDERS
Mental disorders are a large burden for patients and their families and impose high
costs on societies as a whole1,2. People with mental disorders are facing a decreased
quality of life, educational difficulties, lowered productivity and poverty, social
problems, vulnerability to abuse, and additional health problems 3. In addition, families
and caregivers of individuals with mental disorders are often unable to work at full
capacity due to the demands of caring for a mentally ill individual, leading to
decreased economic output and a reduction in household income in countries with
insufficient healthcare and/or unaffordable healthcare4. Family members may also
experience significant and chronic stress due to the emotional and physical
challenges of caring for a mentally ill family member1,2. Given this burden, mental
healthcare research has been focused on gaining better insight into the epidemiology
and etiology of mental disorders and, ultimately, on improving treatment and
prevention of mental disorders.

GLOBAL MENTAL HEALTH
Much research on mental health has been conducted in Western countries. However,
mental disorders are a worldwide problem. In fact, mental disorders have been
ranked as the second strongest contributor to disease burden in the world 5. It is
estimated that the global burden of mental illness accounts for 32.4% of all years
lived with disability (YLDs) and 13.0% of all disability-adjusted life-years (DALYs)6.
The global economic burden of mental disorders was estimated at US$8.5 trillion in
2010 and this economic burden is expected to have almost doubled by 20307.
Therefore, The World Health Assembly of WHO approved a ‘comprehensive mental
health action plan for 2013 to 2020’ to promote mental well-being, prevent mental
disorders, provide care, enhance recovery, promote human rights and reduce the
mortality, morbidity and disability for persons with mental disorders2. This plan also
refers to the poor condition of the mental health systems in many low- and middleincome countries compared to high-income countries. In the former countries, the
mental healthcare systems show lower treatment rates, poorer quality of care, less
resources (including staff), financial support and civil and/or societal movements for
mental health. Therefore, both the movement for Global mental Health 8 and the WHO
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Mental Health Gap Action Program9 advocated scaling up mental health services in
low- and middle-income countries.

MENTAL HEALTH IN CHINA
China has undergone rapid economic growth and fast-paced urbanization since
1990s. According to the World Bank, China is currently a middle-income country,
although strong income inequality still exists especially between rural and urban
regions10. The quick development over the past decades has been relevant to many
social problems, such as growing rates of divorce, alcohol and illicit drug abuse,
rising costs of health care, weakening of family ties, increased number of farmers
migrating to urban areas for temporary jobs, and as mentioned above, an increased
social and economic gap between rich and poor11. These changes have been
hypothesized to lead to increased rates of mental illness12,13. Indeed, an increasing
trend in the prevalence of mental illness in China has been found 14: mental and
behavioral disorders accounted for 23.5% of all YLDs in adults in 2010 12 and China
alone accounted for 17% of the global burden due to mental, neurological, and
substance use disorder in 201315. Realizing the importance of mental health, China
has made significant strides in improving mental health services in the past decade
which were shown in the first National Mental Health Working Plan (2002-2010) and
the latest National Mental Health Working Plan (2015–2020)16,17 in order to respond
to the call to strengthen and promote mental health from the World Health
Organization (WHO). In this plan, China has demonstrated a political commitment to
integrating mental health services into its general healthcare system.
The question of whether China can accomplish mental health reform
successfully depends on its success in addressing a number of challenges, including,
but not limited to, gaining more insight into the country’s mental health service needs,
integrating mental health services into the general healthcare system, responding to
workforce limitations and increasing financial support14. Improvement of mental
healthcare coverage will need to address both supply-side barriers (e.g., inadequate
human and financial resources for mental health, inequities in the distribution of
mental health resources) and demand-side barriers (e.g., poor knowledge of mental
disorders, low perceived need, the stigma associated with seeking care from a
psychiatric service) related to stigma and varying explanatory models of mental
disorders18.
10

To address these challenges, the very first step is to accurately estimate
China’s psychiatric burden, unmet mental health service needs, correlates of mental
disorders, and help-seeking behaviors of people with mental disorders. Currently,
only a small part of mental health patients in China seek and receive treatment. As
discussed above, mental health stigma could be a barrier at the demand-side19. This
implies that reducing stigma at the population level (e.g., by education and
information) could improve this situation. Researchers and policy-makers have long
sought ways to destigmatize mental illness. However, the number of investigations of
mental-health stigma and MHL, and their interrelatedness, has been limited in China,
making it hard to judge if and how such programs should be targeted. When it comes
to the supply-side barrier of present treatment capacity in China, there are no easy
fixes, but the increased use of technological tools, such as smartphones and eHealth,
could help to further the reach of mental healthcare beyond the available healthcare
providers and/or clinics. Given their relevance for mental healthcare in China, both
mental health stigma and the use of eHealth are particular points of focus in this
dissertation.

THE TIANJIN MENTAL HEALTH SURVEY
Tianjin is a coastal metropolis in northern China and one of the nine national central
cities of China, with a total population of 15.6 million as of 2017 20. Tianjin is one of
the most important engines of China’s economic growth: from 1995 to 2010 the
population increased by 40% (from 9.4 to 13.0 million), the proportion of the
population that were immigrants from other regions of China increased 4.5-fold (from
5.3% to 23.8%), and the per capita Gross Domestic Product (GDP) increased 7.5-fold
(from ￥9,769to ￥72,994)21. For the mental health service, a study showed that in
2006, there were about 60 hospitals providing mental health services with 561
psychiatrists, 885 psychiatric nurses and 4281 psychiatric beds in total. Numbers of
psychiatrists, nurses and beds per 100,000 people were 5.38, 8.48 and 4.11,
respectively22, which was much higher than the national numbers in China in 2008 18
(i.e. 1.7, 3.1 and 1.68, respectively). However, the same study also showed that
mental health services were unevenly distributed across different municipal districts
in Tianjin and that some communities have no mental health services whatsoever. In
fact, the resources of mental health services are relatively concentrated in central
districts and quasi-central districts, psychiatric hospitals and tertiary hospitals. In
11

addition, the vast majority of mental health service staff were engaged in inpatient
service and had little professional training23. Although there have been intentions to
improve mental healthcare, the unmet need for psychiatric services in Tianjin could
not be addressed unless thorough epidemiological data from were available on the
prevalence of mental disorders and current mental healthcare use. Therefore, the
Tianjin Mental Health Survey (TJMHS) was set up to provide fundamental data to
formulate policies that could help ameliorate the situation. In addition, the TJMHS
could provide valuable new scientific insights into mental health in the specific
context of rapid economic and demographic changes, which is something that many
other urban regions in China are also confronted with. As such, the TJMHS was also
intended as a model for conducting ongoing studies of mental health conditions in
rapidly changing urban communities in China and other low- and middle-income
countries.
The current dissertation aims to present the most important findings from the
TJMHS. First, the rationale and methods will be covered in detail. Next, several
research questions will be investigated: (1) what is the prevalence of DSM ‐ IV
mental disorders and their sociodemographic correlates in adults aged 18 years of
age and older? (2) What attitude does public hold toward individuals with mental
disorders? (3) What kinds of help and resources are currently sought by individuals
with mental disorders? Previous surveys and the issue of mental health stigma are
introduced in the following paragraphs.

PREVIOUS MENTAL HEALTH SURVEYS IN CHINA
The earliest reported psychiatric epidemiological surveys in China can be tracked
back to 1960s. However, only 6 out of 61 epidemiological studies conducted between
1958 and 1981 were published with the purpose to estimate the prevalence of
‘severe mental disorders’ (SMI) with clear social impact, such as functional
psychoses, organic mental disorders, obsessive-compulsive disorder and hysteria
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In these surveys on SMI, a two-phase method was used. Firstly, they asked local
health personnel and neighborhood cadres to provide the information of individuals
with any mental problem. Secondly, psychiatrists visited these ‘screened’ individuals
and interviewed them by using the early Chinese classification system of mental
disorders. Using these methods, the lifetime prevalence of overall mental disorders
was estimated between 1.57% and 1.69%24,25.
12

From 1981 to 2000, there were two national surveys, in 1982 and 1993, which
used stratified random sampling and collected data from key informants of the
selected families. Twelve regions were involved in the first one (n=38,136), and
seven of the 12 regions were re-examined in the second survey (n=19,233) using the
same methodology. Psychiatrists interviewed respondents using the Chinese Manual
for Psychiatric Epidemiological Survey (CMPES) that included the ninth edition of the
Present State Examination (PSE-9)26 and then made diagnoses using a psychiatric
interview schedule based on the Chinese Classification of Mental Disorders and the
Chapter V of the International Classification of Diseases, 9th Revision (ICD-9)27,28.
The results showed that the point - and lifetime prevalence of mental illness were
0.91% and 1.13%, respectively, in 1982 and 1.12% and 1.35%, respectively, in 1993.
Internationally standardized interview instruments were adopted in Chinese
psychiatric epidemiological surveys from 2000 to 2010. in the 2001-2002 period, with
the help of the World Mental Health (WMH) Survey Consortium, a survey was
conducted in Shanghai and Beijing using trained lay interviewers to interview
respondents with the WMH version of the Composite International Diagnostic
Interview (WMH-CIDI 3.0)29, which is a fully structured instrument to generate both
diagnoses in Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) and ICD-10. In the WMH survey, the 12-month and lifetime prevalence of
any disorder were found to be 7.0% and 13.2%, respectively30,31. From 2001 to 2005
another large two-phase psychiatric epidemiological survey was performed in four
Chinese provinces (Shandong, Zhejiang, and Qinghai provinces, Tianshui and
Qingdao cities)32. In the first phase, an expanded version of the General Health
Questionnaire (GHQ) was used for screening, and in the second phase, psychiatrists
administered a modified version of the Structured Clinical Interview for DSM-IV
(SCID33). In this survey, the lifetime prevalence of any DSM-IV axis-1 disorder was
estimated at 20.0% and the 1-month prevalence was estimated at 17.5%.
Although the surveys conducted so far in China differ with regard to their methods
and used diagnostic classification systems, there seems to be a clear trend of
increasing mental health problems over time. This could partly be explained by
changes in methodology, but could also reflect the influences of the social and
economic changes over the past decades. Indeed, correlates of mental disorders
include not only individual characteristics or attributes, but also the socioeconomic
circumstances in which persons find themselves and the broader environment in
13

which they live. Table 1 provides an illustrative set of factors that may threaten or
protect mental health. In China, urbanization and migration have been associated
with many sociodemographic developments that have previously been shown to be
associated with increased rates of mental illness11,13,30,34–37. However, continued
monitoring of mental health prevalence and its determinants is needed to gain clearer
insight into the mechanisms that explain the prevalence increase.
Table 1. Determinants for mental health (adapted from WHO Discussion Paper38)
Level

Individual
attributes

Social circumstance

Environmental
factors

Adverse factors
Low self-esteem
Cognitive/emotional immaturity
Difficulties in communicating
Medical illness ,substance use
Loneliness ,bereavement
Neglect ,family conflict
Exposure to violence /abuse
Low income and poverty
Difficulties or failure at school
Work stress ,unemployment
Poor access to basic'services
Injustice and discrimination
Social and gender inequality
Exposure to war or disaster

Protective factors
Self-esteem ,confidence
Ability to solve problems and
manage stress or adversity
Communication skills
Physical health ,fitness
Social support of family & friends
Good parenting /familyinteraction
Physical security and safety
Economic security
Scholastic achievement
Satisfaction and success at work
Equality of access to basic services
Social
justice ,tolerance ,integration
Social and gender equality
Physical security and safety

MENTAL ILLNESS STIGMA
Goffman first posited a definition of the stigma of mental illness as ‘an attribute that is
deeply discrediting’. The recognition of this attribute leads the stigmatized person to
be ‘reduced... from a whole and usual person to a tainted or discounted one’ p.339. In
this definition, stigma is the relationship between attribute and stereotype. Goffman
identified three main groups of attributes: abominations of the body, blemishes of
individual character and tribal stigmas. Jones and colleagues proposed a definition
around ‘marked relationships’40. In this definition, stigma occurs when the ‘mark’
coined for any difference that might possibly give rise to the stigmatizing process
connects the labeled person by attributional processes to abominable characteristics,
which discredit an individual. Elliott and colleagues pose that stigma is a form of
deviance that leads others to judge individuals as illegitimate for participation in an
interaction, because they are deemed incompetent, unpredictable, inconsistent, or a
threat. Stigma can lead mental health patients to lose legitimacy in the eyes of others
14

and the resulting illegitimacy can place patients outside the protection of the implicit
social norms that govern any interaction

41

. Link and Phelan define stigma as ‘the co-

occurrence of its components: labeling, stereotyping, separation, status loss, and
discrimination in a context in which power is exercised 42. As shown above, mental
health stigma has been defined and characterized in (slightly) different ways. In
addition, it is possible to classify or categorize kinds of mental health stigma. Phelan
and colleagues developed a typology of three functions of stigma and prejudice,
including exploitation and domination (keeping people down), norm enforcement
(keeping people in) and disease avoidance (keeping people away) 43. Corrigan
categorized stigma as either public stigma or self-stigma. Each of these comprises of
stereotyping, prejudice and discrimination44. Public stigma is the reaction that the
general population has to people with mental illness. Self-stigma is the prejudice that
people with mental illness hold against themselves. The revised stigma definition by
Thornicroft et al, identifies several aspects of mental health stigma: problems of
knowledge (ignorance or misinformation), problems of attitudes (prejudice), and
problems of behavior (discrimination)45.
Mental illness stigma can seriously impact the opinions and/or behaviors of the
public. Behaviors that can originate from public stigma are: withholding help,
avoidance, coercive treatment, and segregation of patients in institutions 44. This can
lead to withholding help from patients and isolation of patients due to social
avoidance when stigma causes the public to strive to not interact with individuals with
mental disorders. It is known that the public holds discriminatory opinions about
mental patients and how they should be treated. For example, though recent studies
have been unable to demonstrate the effectiveness of mandatory treatment, more
than 40% of participants in a study agreed that people with schizophrenia should be
forced into treatment46. Additionally, the public has been found to endorse
segregation in institutions as the best service for people with mental illness 44,
whereas this is known to be completely ineffective and inappropriate. Self-stigma can
have a notable impact on patients themselves. For instance, it may impact on selfrespect and induce behavioral futility (the ‘‘why try’’ effect47). In addition, stigma may
undermine care seeking and service participation in two ways. On the personal level,
health decision could be effected by stigma related attitudes and behaviors. On the
provider and system-level, stigma may lead to a lack of financial investment,
inappropriate treatment, and staff incompetence48.
15

In China, people with serious mental illnesses are much more heavily
stigmatized than is currently the case in Western countries 49. Their occasional
disruption of social order and their failure to act in ways that promote social harmony
are considered serious transgressions of social norms in the Chinese worldview.
Several traditional widespread beliefs about mental health patients magnify
stigmatization in China49. These beliefs include that the mentally ill are frequently
violent or destructive, that mental illnesses are the outcome of immoral behavior by
the individual, family or ancestors, that mental illnesses are indications of bad 'fate',
and that this bad fate may influence people who are associated with the mentally ill,
and that mental illnesses are contagious. In China, social interactions are strongly
guided by one's social status or 'face': the others' perceptions of one's power and
influence as a guarantee of 'credit worthiness' to obtain favors from social
acquaintances that are then reciprocated at a later date. Mentally ill persons are both
in need of obtaining more social favors and less able to reciprocate such favors, so
other people are unwilling to interact with them50.
Interestingly, the way mental problems are perceived does differ between urban
and rural populations in China. Urban residents most commonly attribute behavioral
and emotional abnormalities to social stress (e.g., studies, failure in love),
physiological imbalances and psychological problems. Rural residents most
commonly attribute behavioral and emotional abnormalities to supernatural causes
(e.g., spirit possession), the wrath of ancestors, physiological disturbances that
adversely affect the yin-yang balance (e.g., an excess or deficiency of eating, sleep,
or sexual activity)49.
With the increased understanding of the causes of mental problems, beliefs
about the contagiousness and moral deficiency of those with serious mental
disorders may change, but fears about their potential for violence and concerns about
their inability to reciprocate in the social exchange network are likely to be harder to
change. It has been proposed that mental health stigma in China might be addressed
by increasing mental health literacy (MHL), using national education programs51.
However, the number of investigations of mental-health stigma and MHL, and their
interrelatedness, has been limited, making it hard to judge if and how educational
programs should be targeted. Some studies in China have shown that public stigma
is indeed perceived by patients52 and their families53. In addition, several surveys
have shown high public stigma54,55 and low MHL about depression56,57 and
16

schizophrenia58. However, an important research question concerns the actual
relationship between MHL and public stigma. In addition, different aspects and/or
types of stigma (devaluation vs. discrimination) and their relationships to MHL need
to be further investigated. Finally, the role of sociodemographic characteristics (e.g.,
gender, age, education) and mental health status need to be considered when
investigating stigma and its relationship to MHL.

HELP-SEEKING BEHAVIORS FOR MENTAL PROBLEMS IN CHINA
Help-seeking in response to mental illness refers to the behavior of actively seeking
help from other people and is about communicating with other people to obtain help
in terms of understanding, advice, information, treatment, and general support in
response to a problem or distressing experience59.
Studies have shown that a majority of persons with mental disorders do not
get help60–62. The WHO world mental health (WMH) surveys assessed mental health
service use, including mental health specialty, general medical, human services and
complementary and alternative medicine, for anxiety, mood and substance disorders
in 17 countries60. The results showed that the 12-month rate of any service use of
low-income countries was 1.6%; that of low-middle income countries ranged from 3.4%
to 15.4%; that of high-middle income countries ranged from 4.4% to 5.1%, and that of
high income countries ranged from 5.6% to 17.9%. Here, the percentages of
specialty mental healthcare use ranged from 0.1% in Nigeria to 8.8% in the USA. The
12-month service use rate in China was 3.4%, with percentages of specialty mental
healthcare use, general medical healthcare use, human services and complementary
and alternative medicine use of 0.6%, 2.3%, 0.3% and 0.3%, respectively. Another
larger survey in China showed low rates of help seeking behavior in people with
mental disorders32, indicating that only 8% had ever sought professional help. Among
cases eventually making contact with professional care providers, the median delays
ranged from 3.0 to 30.0 years for anxiety disorders, from 1.0 to 14.0 years for mood
disorders, and from 6.0 to 18.0 years for substance use disorders63.
Several factors have been found to be related to mental health service use.
The results from WHO WMH surveys showed that low perceived need and attitudinal
barriers were major barriers to seeking and staying in treatment among individuals
with common mental disorders worldwide64. The WMH survey has shown a lower
trend of help-seeking behavior in China than in developed countries and some
17

developing countries61. Some socio-demographic factors, such as gender, age,
ethnicity, education and income were found to relate to help-seeking behavior. For
example, male and young people were not likely to seek help comparing to female
and elder individuals65. People with higher education and income were more likely to
get help66. Help-seeking behavior was also associated with diagnosis of mental
disorder and the severity of that mental disorder. It was reported that about 72% of
individuals with psychotic disorders sought help which was much higher than seen in
mood disorders (8.3%), anxiety disorders (6.1%) and substance-use disorders
(1.2%)32. Also in the WMH surveys, people with more severe mental problems were
more likely to seek treatment61. In addition, stigma is another important factor
attached to seeking help for mental illness48,67, but these findings were not specific
for China.
Several previous studies have looked at help-seeking behavior in Chinese
people with mental disorders. These surveys showed that besides specialty mental
healthcare, some traditional, complementary and alternative medicine were also used
as main ways to seek help for mental disorders68,69. The latter include traditional
Chinese medicine, acupuncture and moxibustion, massage, Qigong, Tai chi, and Folk
therapy, which is generally practiced by witch doctors, shamans, and religious
personnel69. A survey in the northwest of China showed that among individuals with
mental disorders, 75% sought help from non-mental health specialty services such as
a general physician70. A study investigating the pathways to psychiatric care in urban
north China indicated that the majority of patients seek other pathways than to go to
mental health professionals directly. Most patients first visited local tertiary general
hospitals or local secondary general hospitals. However, a very low percentage
(9.6%) of patients were diagnosed with mental disorder if they first visited nonpsychiatric hospitals, which is very low compared to patients, who first contacted with
a psychiatry hospital, where 55.6% received a professional diagnosis of and
treatment for mental disorders71. A study into mental health help-seeking in Chinese
rural residents indicated the relatively higher intention for help-seeking and
significantly lower knowledge of helpful resources72. In this study, nearly 80% of
respondents had the intention to seek mental healthcare if needed, and 72.4%
preferred to go to medical organizations, yet only 12% knew of any hospitals or
clinics providing such help. Another study73 showed that people with depressive
symptoms preferred turning to friends and family (46.5%) rather than to a psychiatrist
18

(24.9%), psychologist (22.8%) or general practitioner (GP; 19.9%). In this study, 24.3%
of a screened-positive cohort reported receiving services from a mental healthcare
professional. At this point, it is unclear how the exact mechanisms underlying helpseeking behavior in China work. In order to launch effective programs to improve the
reach and effectiveness of mental healthcare in China, these mechanisms should be
further investigated.

MOBILE HEALTH TECHNOLOGY TO PROVIDE MENTAL HEALTH
CARE
One strategy that could play an important role in future programs to improve the
reach of mental healthcare in China, would be the use of mobile mental health apps,
as this could make mental support more accessible and could take away some of the
current barriers to healthcare seeking74. Smartphones have been integrated into the
personal, social, and occupational routines of a substantial proportion of the global
population. The estimate of number of smartphone users worldwide will climb from
1.57 billion in 2004 to 2.87 billion in 202075. Mobile health (m-health) for mental
health has many advantages76. First, m-health has a potential capacity to provide
everyone with at least basic care. Second, m-health can provide healthcare in apps
whenever and wherever users want. Third, for individuals with symptoms, mobile
apps could offer immediate support by providing tools and exercises that help
manage symptoms. Fourth, m-health apps can provide anonymous and nonstigmatizing support to people seeking mental health advice or treatment. Fifth, mHealth can be tailored to the individual, addressing personal needs. Sixth, m-Health
can be linked to wearables, other apps, or features. In addition, m-health
interventions may cost less than traditional interventions.
Previous studies have shown that smartphone mental healthcare apps can play
an important role in the assessment, prediction and monitoring of mental health. Gire
et al. reviewed apps for the assessment of psychotic disorders and found that the
apps were used to assess the symptoms, medication adherence, cognitive
impairment, social functioning and suicidal ideation in veterans with schizophrenia77.
Through apps, clinicians can collect self-reported data, performance data, sensor
data or social media data of clients, which can help clinicians to make treatment
decisions78. Some apps for monitoring and management of mental health symptoms
or disorders were also found to reduce mental health symptoms or disorders in
19

evidence-based research79,80. In addition, previous work showed that objectively
monitored data through apps showed reasonable accuracy in predicting mood status
and mood fluctuations81. M-health intervention programs have been developed to
facilitate recovery and prevention of different categories of mental disorders 82. For
instance,

m-health

depression

83,84

interventions

have

been

found

to

significantly

reduce

. For obsessive and compulsive disorder (OCD), app-guided exposure

and response prevention85 and an app involving cognitive exercised for challenging
OCD related beliefs86 have been shown to significantly reduce OC symptoms. An app
based on cognitive behavioral principles designed to support recovery from drug
addiction was found to prevent relapse87,88. Finally, a theory-driven digital health
intervention for early psychosis was found to help reduce negative symptoms and
general psychotic symptoms89.
Although mobile apps have been shown to have ability to deliver mental health
care, further development is needed. A review provided 16 evidence-based
recommendations for future developments of mental health smartphones apps 90. At
this point in time, large numbers of mental health-related apps are available in
various app stores, but the content of available apps for mental health is often not in
line with clinical guidelines91 and the most apps have not been investigated in
experimental trials to establish their efficacy92. There currently is no standardized
manner to assess the quality of such apps. Also, despite the many available apps in
China, there is a lack of research as the evidence-based studies on mental health
apps that have been conducted; the vast majority was conducted in developed
countries77. In order to gain insight in the potential of m-health in China, the first step
is to systematically review all available apps.

OUTLINE OF THIS THESIS
Chapter 2: The Tianjin Mental Health Survey (TJMHS): study rationale, design and
methods.
Aim: to provide a detailed overview of the sampling methods, instruments, and survey
procedures used in the TJMHS.
Chapter 3: The prevalence, age-of-onset and the correlates of DSM-IV psychiatric
disorders in the TJMHS.
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Aim: to present (1) estimates of the lifetime and 1-month prevalence rates,
persistence and age of onset (AOO) of a wide range of DSM-IV disorders in the
TJMHS, and (2) information about the associations between mental disorders and a
range of important socio-economic and demographic correlates.
Chapter 4: Mental health stigma and mental health literacy in the Chinese population:
results from the TJMHS.
Aim: to investigate: (1) the rates of stigma and MHL, (2) the associations of stigma
and MHL with sociodemographic characteristics, (3) the association between MHL
and stigma, and (4) the role of sociodemographic characteristics and mental health
status in the association between MHL and stigma.
Chapter 5: Help-seeking behaviors among Chinese people with mental disorders:
results from the TJMHS.
Aim: to investigate: (1) the total help-seeking and first-time help-seeking rates across
different types of help/healthcare among individuals with mental health disorders
living in community, (2) the clinical (e.g., severity, diagnosis) and demographic factors
related to help-seeking and different types of help/healthcare, and (3) the
associations of help-seeking behavior with perceived stigma and MHL.
Chapter 6: The Use and Characteristics of Mobile Mental Health Apps in China: A
systematic review
Aims: (1) to characterize the purpose and content of the most downloaded mental
health smartphone apps available for use by the general Chinese public, (2) to
evaluate whether the content in the offered apps is evidence-based and (3) to gain
insight into the applications’ costs and the quality and comprehensiveness of
reporting on data safety in the apps.
Chapter 7: General discussion: I summarize and discuss the main findings.
Furthermore, we discuss the methodology and suggest directions for future research.
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ABSTRACT
Mental health in China is of growing concern to both policy makers and researchers.
The Tianjin Mental Health Survey (TJMHS) was conducted between July 2011 and
March 2012 to assess the prevalence and risk factors of mental disorders in the
context of recent economic growth and other sociodemographic changes in Tianjin, a
municipality of 13 million on China’s eastern seaboard. A multistage cluster random
sample selected using probability proportionate to size methods participated in a twophase screening procedure: 11,748 subjects 18 or older were screened for risk of
psychopathology and then an enriched risk-proportional subsample of 4,438 subjects
was interviewed by psychiatrists using an expanded Chinese version of the
Structured Clinical Interview for Diagnostic and Statistical Manual (DSM)-IV Axis I
disorders (SCID). The study also collected information about the impairment
associated with mental disorders, mental health knowledge, the stigmatization of
mental disorders, and help-seeking behavior for psychological problems. This paper
provides a detailed overview of the study rationale, objectives, field procedures, and
pattern of response. It highlights several of the methodological challenges of
maintaining quality control of a complex epidemiological study in the Chinese setting,
issues that are relevant to other community-based epidemiological studies in lowand middle-income countries.

KEYWORDS
Cross-sectional community survey; two-phase screening design; mental disorders;
prevalence;China
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BACKGROUND
Over the last 30 years, China has undergone rapid economic growth and witnessed
fast-paced urbanization1,2. The Tianjin Municipality (administratively equivalent to a
Chinese province) is one of the most important engines of China’s economic growth:
from 1995 to 2010 the population increased by 40% (from 9.4 to 13.0 million), the
proportion of the population that were immigrants from other regions of China
increased 4.5-fold (from 5.3% to 23.8%) and the per capita Gross Domestic Product
(GDP) increased 7.5-fold (from ￥9,769to ￥72,994)3.
Rapid development has been associated with social problems4 that may lead to
increased rates of mental illnesses5,6, so China’s economic transformation has
presented difficult challenges for the Chinese mental health care system7,8. The two
national surveys of mental health in China conducted in 19829 and in 199310 are too
old to reflect the effect of more recent social changes on the prevalence of mental
disorders and do not consider the effect of uneven economic development in different
parts of the country. Realizing this, the national government has recently
recommended that provinces conduct mental health epidemiological studies every 5
years11. Several regional surveys have been published12–15, but there has, as yet,
been no epidemiological report from the Tianjin municipality. However, studies in
Tianjin have shown that psychiatric services are unevenly distributed across different
municipal districts and that some communities have no mental health services
whatsoever16,17, so local epidemiological data are needed to formulate municipalityspecific policies for improving mental health services. To address this issue, the
Tianjin Mental Health Survey (TJMHS) was conducted between July 2011 and March
2012. The objectives of the study were as follows:
1) Estimate the1-month (‘current’) and lifetime prevalence of DSM-IV mental
disorders and their sociodemographic determinants in adults aged 18 years of
age and older.
2) Assess the demographic and clinical characteristics, family history, quality of life,
and level of disability in individuals affected by different types of mental disorders.
3) Assess mental health knowledge and the level of the stigmatization of mentally ill
individuals among community members.
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4) Assess help-seeking behavior for psychological problems across formal and
informal care settings and the level of unmet need for mental health services
among individuals with and without mental disorders.
5) The current paper provides a detailed overview of the sampling methods,
instruments, and survey procedures used in the TJMHS.

STUDY DESIGN
Methodological considerations
To ensure the clinical validity of the final diagnoses, psychiatrists administered the
Chinese version of the Structured Clinical Interview for Diagnostic and Statistical
Manual (DSM-IV) Axis I disorders (SCID)18,19 to selected adult community members.
To maximize the use of relatively limited psychiatric manpower, we increased the
proportion of individuals with mental disorders among individuals administered the
SCID by using a two-phase design13,20. The first screening phase used an expanded
version of the General Health Questionnaire (GHQ) to identify an enriched sample of
individuals at risk of mental disorders; the second diagnostic phase involved the
administration of the SCID to determine whether or not a DSM-IV diagnosis was
present. The results were then weighted back to the sample population (Tianjin
adults 18 and over) to provide community-based prevalence estimates. This
approach was previously used successfully in a large, four-province study by Phillips
and colleagues13.
Sample
The minimally required sample size (n) was calculated using the formula n=μα2 p (1p)/δ2, where μα=the one-sided magnitude of the confidence level (at α=0.05,μα
=1.96),p=expected proportion

of

the

outcome

of

interest(the

prevalence

of

schizophrenia – the least prevalent disorder of interest—estimated as 0.8%13, was
used), and δ=Margin of Error(δ=0.8%×0.2=0.0016). The calculated necessary
minimum sample size was 11,909. To account for non-response, the number of
subjects to be approached was set 30% higher, at 15,482.
Multistage sampling methods were used to obtain are presentative sample of
adult, non-institutionalized, community residents. In the first stage, two to four streets
or townships were selected using the Probability Proportionate to Size (PPS)
sampling method from each of the 15 urban districts and 3 rural counties in Tianjin. In
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the second stage, one to four neighborhoods or villages (primary sampling units,
PSUs) were chosen using the PPS method from each of the streets or townships.
Next, the total expected sample for the survey was apportioned to each district and
country based on their relative populations and the number of households required in
each PSU (ranging from 30 to 300) was determined based on the proportion of the
population in all PSUs in the district or country that resided in the specific PSU. Then
selected households were identified by a simple random method: 1) all households in
the PSU were enumerated and assigned sequential numbers (1, 2, 3, etc.); 2) the
selection interval (‘X’) was determined by dividing the total number of households in
the PSU by the number of households required in the PSU; 3) a random number (‘Y’)
between 1 and X was selected using the Excel ‘randbetween(1,X)’ function; 4)
households with sequence numbers Y, Y+X, Y+2X, Y+3X, and so forth were selected
as study households and each selected household was given a unique sequential
study number (1001, 1002, 1003, etc.).
Finally, in each selected household one adult household resident was randomly
selected to be a study participant: 1) all individuals in the household were listed
sequentially by age by the interviewer; 2) the number of persons 18 and older who
had lived in the household for at least half of the time over the prior 6 months –
potential respondents – was determined and each of them was assigned a sequential
number based on their age (1 for the eldest, 2 for the second eldest, etc.); 3) the
interviewer then identified the sequence number of the subject who would be
selected as the study respondent by consulting a table generated for the study with
rows for the number of potential respondents in the household (1,2,3, etc.), columns
with the last digit of the household’s unique 4-digit study number (0 to 9), and cells
with randomly selected numbers ranging from 1 to the number of potential
respondents (i.e., the row number).
Using this procedure, 71 urban neighborhoods and 29 rural villages (i.e., 100
primary sampling sites) were identified and 15,538 households were selected, 11,573
from urban neighborhoods and 3,965 from rural villages. As shown in the flowchart
for the study (Figure 1 and 2), 12,610 potential respondents were identified from
these households and 11,748 of them completed the screening phase of the survey.
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Ethics
The study protocol was approved by the medical ethics committee of Tianjin Mental
Health Center. All respondents signed informed consent.

MEASUREMENTS
An overview of the assessments made in the Phase 1 screening assessment and the
Phase 2 diagnostic assessment is shown in Panel 1. All instruments used in this
survey were interviewer-administered. Some of the instruments have been used as
self-completion scales in other studies, but we expected that a substantial minority of
the sample would be illiterate or semi-literate (24% of the final sample had had 6 or
less years of formal education) who would, thus, either need to be excluded or read
the instruments by the interviewer. To ensure that we could include the most
representative sample possible and to avoid the methodological problem of
combining data collected by different methods (i.e. self-completion and interviewercompletion), we standardized the data collection method by converting selfcompletion instruments to interviewer-completion instruments but having the
interview read the items of these scales to respondents and recording their
responses.
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Figure 1: Flowchart of fieldwork procedures of the Tianjin Mental Health Survey
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15,538 households identified

12,610 family forms completed and
adult householder randomly selected
for diagnostic assessment
1775 selected as subsample
-1609 (91%) completed
stigma scale
-1615 (91%) completed
mental health knowledge
scale
-160 did not complete either
scale (130 refused, 30 only
completed part of interview)

6,645 at low risk
of mental illness
765 selected for
SCID diagnostic
interview

718 (94%)
completed SCID
examination
41: current diagnosis
45: prior diagnosis
632: no diagnosis

11,748 (93%)
completed screening
11,618 (92%)
completed sleep index

2,403 at moderate
risk of mental illness
1,098 selected for
SCID diagnostic
interview

2,928 (19%) households did not complete
family structure and characteristics form
-900 identified households unoccupied
-291 households only had occupants
who had lived in Tianjin for less than 3
months
-636 households had no one home at 3
visits
-1,101 households refused

862 (7%) individuals did not complete
screening
-415 refused
-409 individuals not at home on 3
occasions
1,463 selected to retest screening
-682 (47%) completed retest
-781 did not complete re-test (743 refused,
37 not located, 1 for other reasons)

2,700 at high risk
of mental illness
2,700 selected for
SCID diagnostic
interview

1,064 (97%)
completed SCID
examination

2,656 (98%)
completed SCID

112: current
diagnosis
132: prior diagnosis
820: no diagnosis

942: current
diagnosis
550: prior diagnosis

125 (2.7%) did not
complete the
diagnostic phase
-103 refused
- 13 were not
selected because
of miscoding
-9 only completed
part of
examination

2,425 selected to retest SCID (all with diagnosis and 10% without diagnosis)
-1,089 (45%) completed retest of SCID
-1,336 did not complete re-test of SCID (1273 refused, 44 not located, 5 for
other reasons)

Figure 2: Flowchart of sampling results for the Tianjin Mental Health Survey
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Family Structure and Characteristics Form
This form is completed by the interviewer using information provided by any adult
householder. All people living in the selected household for more than three of the
last six months were ranked by age on the form and the following information was
collected for each individual: sex, age, marital status, years of education, work status,
whether or not a formal resident of Tianjin based on the ‘hukou’ (an individual’s
official, government-based household registration), days unable to work due to
physical disease in the past year, and whether they had seen a doctor because of a
psychological problem in their lifetime. Additional information about the living
conditions and economic status of the household was also obtained.
Phase 1 screening assessments
Detailed demographic and behavioral characteristics of selected participant
After the selected participant is identified and provides written informed consent to
participate in the survey, more detailed demographic and behavioral information
about the participant (beyond that recorded in the Family Structure and
Characteristics Form) is obtained by the interviewer. A brief form specifically
developed for this survey was used to record the following variables: income;
ethnicity; location of residence permit; time living in Tianjin; religion; medical
insurance status; use of tobacco, alcohol, and illicit drugs; gambling behavior; and
history and effect of chronic medical problems.
Expanded version of the General Health Questionnaire (GHQ-12)
The modified GHQ13 consists of the original Chinese version of the GHQ-1221
(Cronbach’s alpha coefficient [α]=0.75; test-retest reliability interclass correlation
coefficient [ICC]= 0.72) and 9 additional items. This expanded version of the GHQ-12
was used in the screening phase of the survey because the added items have been
shown to increase the instrument’s sensitivity for SCID diagnoses 13,22. The 9
additional items included the following: 1) respondents’ subjective report of their
physical health in the past month (rated as excellent, very good, good, fair, poor); 2)
respondents’ subjective report of their psychological health in the past month (rated
as excellent, very good, good, fair, poor); 3) obsessive thoughts or compulsive
behaviors in the last month (rated as never, seldom, sometimes, frequent); 4)
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restriction of activities because of phobias in the past month (rated as never, seldom,
sometimes, frequent); 5) feelings of extreme nervousness or anxiety in the last 6
months (never, seldom, sometimes, frequent); 6) social problems due to drinking in
the last year (never, seldom, sometimes, frequent); 7) any previous treatment for
psychological problems (yes or no); 8) previous suicidal ideation or behavior (yes or
no); and 9) observed ‘significant psychiatric or cognitive problems’ during the
screening interview by the interviewing psychiatrist (yes or no). Responses of ‘poor’,
‘frequent’ or ‘yes’ were coded ‘1’ (positive); all other responses were coded ‘0’
(negative).
The original 12 GHQ-items covered a range of health-related questions and were
scored as follows: 0=’better than usual’, 0=’as usual’, 1=’less than usual’ and
1=’much less than usual’, so the total score ranged from 0 to 12. Respondents with a
GHQ-12 score of at least 4 or a positive score on any of the 9 additional items were
classified as ‘high-risk’ for mental disorder; those with a GHQ-12 score of 1-3 and no
endorsement of any of the 9 additional items were classified as ‘moderate-risk’, and
those with no endorsement of any GHQ-12 items or any of the 9 additional items
were classified as ‘low-risk’. All high-risk individuals, a 40% random selection of
moderate-risk individuals, and a 10% random sample of low-risk individuals were
subsequently selected for the Phase 2 diagnostic assessments.
Quality of Life Scale
This scale consists of six questions to assess how respondent rate their physical
health, mental health, work status, economic status, relationship with family members,
and relationships with other people in the past month. Each question is answered on
a 5-point scale (1=’very poor’, 2=’poor’, 3=’fair’, 4=’good’ and 5=’very good’). The
scores are summed up and transformed to a 0-100 scale (total score= [(sum scores5)/25]*100), with higher scores indicating a higher quality-of-life. This simple-to-use
scale was specifically developed for use in China; several studies employing the
scale over the last decade report good psychometric properties and find that the
results of the scale (i.e. the total quality of life score) help discriminate different
groups of respondents23–26. In the current study, the Cronbach’s α for the six items in
the scale was 0.81 and the intraclass correlation coefficient (ICC) for the test-retest
reliability of the total score was 0.64.
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Pittsburg Sleep Quality Index (PSQI)
The Chinese version of this 19-item scale27 is used to assess sleep quality over the
prior 30 days. The scale assesses seven aspects of sleep and the total score has a
theoretical range of 0 to 57. A total score >7 is considered the cutoff for poor sleep
quality. The results of using this scale in the current study are already published in
Chinese 28.
Subsample administered three additional scales
A random subsample of about 12% of the respondents who participated in the Phase
1 screening was administered three additional scales. These individuals were
identified as follows: all selected households in each PSU were assigned a unique
sequential study number (1001, 1002, 1003, etc.), so study numbers in which the last
two digits of the 4-digit number ranged from ‘xx00’ to ‘xx11’ accounted for
approximately 12% of all study numbers; subjects who completed the Phase I
screening who came from households with these study numbers were potential
participants in this subsample.
1) General Mental Health Knowledge Scale: a 20-item questionnaire developed
by the National Health and Family Planning Commission of China which includes
16 dichotomous response (‘yes’/‘no’) items that assess knowledge about basic
mental health issues and 4 items that ask respondents whether or not they are
aware of annual days related to mental health (e.g., world mental health day).
The total score ranges from 0 to 20 with higher scores representing better mental
health knowledge. The translation of this scale and the scoring methods are
shown in Appendix 1. The results of using the scale in the current study have
been published in Chinese29. The psychometric properties of this scale have not
been assessed.
2) Geriatric Mental Health Problems Scale: a 10-item dichotomous response
scale (‘yes’/‘no’) questionnaire developed by the National Health and Family
Planning Commission of China was used to assess knowledge about geriatric
mental health problems. The total score for the scale ranged from 0 to 10, with
higher scores representing greater awareness of geriatric mental health problems.
The psychometric properties of this scale have not been assessed. The
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translation of this scale and scoring methods are shown in Appendix 1 (more
information about the scale is available at: http://www.nhfpc.gov.cn).
3) Perceived Discrimination and Devaluation Scale (PDD): Originally developed
by Link and colleagues30,31, this scale has six items that assess the presence of
devaluation and discrimination experienced by current or former psychiatric
patients and six items that assess the absence of devaluation and discrimination.
The Chinese version of the PDD, which uses the same items as the original
version but has a slightly different response set (adding the option ‘not sure’) was
previously shown to have acceptable psychometric properties 32. The results of
using the scale in the current study have been published in Chinese33.
Phase 2 diagnostic assessments
Structured Clinical Interview for the Diagnostic and Statistical Manual (SCID)
The Chinese version of the SCID18,19 includes all common diagnoses in the fourth
edition of the DSM. It also includes the ‘not otherwise specified’ (NOS) diagnostic
categories of mental illnesses for individuals who have clinically significant symptoms
combined with social dysfunction but do not meet full criteria for a specific disorder.
The TJMHS was the first study to use the SCID module on impulse control disorders
not elsewhere classified34. Most diagnoses can be recorded as ‘lifetime’ (i.e. met
diagnostic criteria at any time in the individual’s lifetime) or ‘current’ (i.e. met
diagnostic criteria at any time in the previous month). The full list of diagnoses
considered is shown in Panel 1. Multiple comorbid diagnoses can be recorded; when
more than one diagnosis is present, the examiner ranks them based on their clinical
importance. The Chinese SCID has been shown to be reliable and valid13.
Mini-Mental State Examination (MMSE)
The Chinese version of the Mini Mental State Examination (MMSE)35 was
incorporated into the Chinese version of SCID to assess cognitive impairment in
respondents. MMSE results are combined with questions about the history of
cognitive problems to determine the diagnoses of (probable) mental retardation and
dementia. The theoretical total score for MMSE is 39; total scores below 24 in
illiterate respondents, below 28 in respondents with a primary school education (i.e. 5
or 6 years of formal schooling), and below 32 in respondents who had completed
middle school (i.e. 8 or 9 years of formal education) were considered indicative of
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cognitive impairment. The ICC for the test-retest reliability of the MMSE total score in
this study was 0.91.
Global Assessment of Functioning (GAF)
The GAF36 was used to assess the level of dysfunction in the previous month due to
mental illness. This measure is defined in DSM-IV and assessed by the diagnosing
clinician as part of the SCID interview; the clinician uses clinical judgment to rate the
most severe level of functional impairment caused by the psychiatric condition over
the last month and on a 0 to 100 scale, with lower scores representing worse
functioning. A disability weight was estimated using the GAF score (disability weight=
(100-GAF score)/100), and individuals with a disability weight of 0.40 or greater were
defined as ‘moderately to severely disabled’.
Respondent's subjective report of functional impairment due to psychological
problems
We also assessed respondents’ subjective view about the extent to which the
psychological symptoms they had experienced affected their functioning over the
prior month. The areas of functioning considered included work or study, daily life,
psychological functioning, social interactions, and self-management. The degree of
impairment over the prior month was rated as ‘none’, ‘mild’, ‘moderate’, ‘severe’, or
‘very severe’. Four other, more objective measures of impairment were obtained by
asking respondents to indicate the number of days over the prior month and over the
prior year in which psychological problems had hampered their ability to function or
made it completely impossible to carry out their usual activities. The psychometric
properties of these two measures have not, as yet, been assessed.
Family History Form
If the respondent reported that any biological relative had experienced a mental
illness, additional information was collected about the relative’s relationship with the
participant, the diagnosis (if available), the treatment history, and suicidal behavior.
Help-Seeking Questionnaire
A detailed questionnaire to assess respondents’ attitudes about help seeking for
psychological problems and their actual help-seeking behavior for psychological
problems was included in the expanded Chinese version of the SCID 19 and
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administered to all respondents (whether or not they had a SCID diagnosis). Twentythree potential sources of help for psychological problems are considered (listed in
Panel 1). For each potential source of help, participants were asked if they had ever
went to the provider for problems with emotions, nerves, mental health, or the use of
alcohol or drugs (response scale: ‘yes’/’no’). Next, respondents who had used this
type of provider were asked detailed questions about their experience including the
number of times they had employed the service, the person(s) who recommend they
use the service, the types of diagnoses and treatment recommendations (if any) they
received, the travel time to use the service, the cost of the services, and their
satisfaction with the result. Respondents who had not used a particular type of
provider were asked if they thought this type of provider would be helpful for persons
with mental health problems (response scale: ‘not effective’, ‘possibly effective’, and
‘certainly effective’).
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Panel 1: Assessments at each selected household in the Tianjin Mental Health Survey
Family Structure and Characteristics Form: Any available adult household member is administered this form that
records basic demographic characteristics of all household residents (sex, age, marital status, years of education,
employment situation) and the living conditions and economic status of family.
Identify 'selected participant' who is informant for remainder of survey: Based on information in the Family
Structure and Characteristics Form, interviewer randomly selects one adult household member 18 years of age or older
who has lived in the household most of the time over the prior 6 months.
COMPONENTS OF PHASE 1 SCREENING ASSESSMENT OF SELECTED PARTICIPANTS
Record detailed demographic and behavioral characteristics of selected participant: Using a form specifically
designed for this study, interviewer records the following variables: income; ethnicity; location of residence permit; time
living in Tianjin; religion; medical insurance status; use of tobacco, alcohol, and illicit drugs; gambling behavior; and
history and effect of chronic medical problems.
Expanded version of the 12-item General Health Questionnaire (GHQ-12): Used to classify the selected participant
as being at ‘high’, ‘moderate’ or ‘low’ risk of having a mental disorder. Result is used to determine whether or not
selected participant should be administered the Phase 2 diagnostic assessment.
Quality of Life Scale: Assesses six components of quality of life over the prior month.
Pittsburg Sleep Quality Index: 19-item scale to assess quality of sleep over prior 30 days.
Assessments conducted in a random subsample of 12% of the selected participants:
General Mental Health Knowledge Scale: 20-item scale developed by National Health and Family Planning
Commission of China that assesses knowledge about mental health problems.
Geriatric Mental Health Problems Scale: 10-item scale developed by National Health and Family Planning
Commission of China that assesses awareness of mental health issues in the elderly.
Perceived Discrimination and Devaluation Scale: 12-item scale that assesses respondent's attitude about the
presence of devaluation and discrimination of current or former psychiatric patients.
COMPONENTS OF PHASE 2 DIAGNOSTIC ASSESSMENT OF SELECTED PARTICIPANTS
Chinese version of Structured Clinical Interview for DSM-IV (SCID):Current (1-month) and lifetime diagnoses
considered include (A) Mood disorders: Bipolar I disorder, Bipolar II disorder, Other bipolar disorders, Major
depressive disorder, Dysthymic disorder(only current diagnosis), Depressive disorder NOS; (B) Anxiety disorders:
Panic disorder, Agoraphobia without panic, Social phobia, Specific phobias, Obsessive-compulsive disorder, Posttraumatic stress disorder, Generalized anxiety disorder (only current diagnosis), Anxiety disorder NOS; (C) Substance
use disorders: Alcohol use disorders, Sedative/hypnotic/anxiolytic drug use disorders, cannabis use disorders, Other
substance use disorders; (D) Psychotic disorders: Schizophrenia, Schizophreniform disorder: Schizoaffective
disorder, Delusional disorder, Brief psychotic disorder, Psychotic disorder NOS; (E) Organic mental disorders: Mood
disorder due to GMC, Substance-induced mood disorder, Substance-induced mood disorder, Substance-induced
anxiety disorder, Psychotic disorder due to GMC, Substance-induced psychotic disorder); and (F) Other mental
disorders: Somatization disorder(only current diagnosis), Pain disorder(only current diagnosis), Somatoform disorder
NOS, Hypochondriasis (only current diagnosis), Adjustment disorder(only current diagnosis), eating disorders, impulse
control disorders not elsewhere classified
Mini-Mental Status Examination (MMSE): Used to assess degree of cognitive impairment and, in conjunction with
questions about history of cognitive problem, to diagnose (probable) mental retardation and dementia.
Global Assessment of Functioning (GAF): Assesses level of dysfunction due to mental illness in prior month based
on the clinical judgment of the psychiatric interviewer who conducts the SCID.
Respondent's subjective report of functional impairment due to psychological problems: The level of
dysfunction in the previous month due to psychological problems is assessed by the respondent on 5 dimensions
(work/study ability, daily life, psychological functioning, social communication, and self-management).Respondent also
reports the number of days in the prior month and in the prior year in which psychological problems made it difficult to
carry out normal activities and, separately, the number of days psychological problems made it impossible to carry out
normal activities.
Family History Form: Based on the report of the selected participant, this form (developed for the current study)
collects information on the occurrence, treatment, and associated disability of prior or current mental disorders,
substance abuse, and suicidal behavior in all blood relatives (living or deceased) of the participant.
Help-Seeking Questionnaire: This detailed questionnaire obtains information about respondents' attitudes about the
use of 23 potential sources of help for psychological problems and about their actual use of such services (if any).
Sources of help considered include relatives, colleagues/friend/neighbors, a private doctor of western medicine, a
private doctor of Traditional Chinese Medicine (TCM), a witch doctor, a Qigong practitioner, an internal medicine clinic
in a general hospital, a neurology clinic in general hospital, a psychiatric clinic in a general hospital, inpatient treatment
in a general hospital, an outpatient clinic in a TCM hospital, inpatient treatment in a TCM hospital, a regular clinic in a
psychiatric hospital, a specialized clinic in a psychiatric hospital, inpatient treatment in a psychiatric hospital, a
community psychotherapy institute, a community health center, a community pharmacy, a temple, writing letters to get
counselling, a newspaper article or magazine, an internet support group, and a (mental health) hotline.
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FIELDWORK
Fieldwork staff and training
The fieldwork staff consisted of different teams of trained specialists.


Six ‘field supervisors’ were experienced fieldwork interviewers. They trained the
TJMHS staff and supervised sampling, data collection and recording, and
interview quality.



The ‘household sampling team’ consisted of 6 psychiatric nurses who were
trained for 7 days about the overall design and goals of the study, about the
process of enumerating and selecting households at each PSU, and about the
steps needed to prepare the sites for the survey. They were responsible for
visiting every sampling site to contact local officials, for randomly selecting
households, for identifying local guides, and for disseminating information about
the survey prior to the arrival of the survey teams.



‘Local guides’ were local officials responsible for providing information about the
sampling sites and helping the field workers enter selected households. They
were instructed by the household sampling team about the purpose and the
procedures of the survey.



The ‘within-household sampling staff’ consisted of 6 psychiatric nurses and 6
psychiatrists who were given 5 days of training about introducing the study to
householders, recording all individuals living in selected households, and
randomly selecting an eligible individual from the household. Their responsibility
was to visit identified households, complete the first part of the household
structure form (i.e. sex and age of all residents), and randomly select a
household member as the target respondent for the main survey.



The ‘psychiatrist interviewers’ included 44 psychiatrists with a minimum of 3
years of clinical experience from 18 mental health institutes in Tianjin. They
participated in two training sessions: a 5-day initial training session about the
design of the project and the screening procedures, and a rigorous 15-day
training session in the administration of the household structure form and the
screening and diagnostic instruments. After the training, they were tested to
ensure they had mastered the required content; one participant was excluded
because of his failure in the test.
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Twelve of the 44 psychiatrists were selected as ‘SCID quality control evaluators’.
The decision about which psychiatrists were best suited for this role was made by
the study principle investigator at the end of the training based on their skill in
administering the SCID and on their willingness and ability to identify and correct
problems in the administration of the SCID by their fellow psychiatrists.



The ‘team managers’ were 12 psychiatric nurses. They were trained for 7 days in
the overall goals and methods of the study with a focus on the responsibilities of
different participants and the methods of ensuring quality control of the project.
They were responsible for coordinating the interview fieldwork, monitoring the
quality of the screening forms, recording the required information in the
management forms, uploading voice recordings of the interviews, and assigning
clinicians to complete the retesting evaluations.
Each of the six fieldwork teams included 2 within-household sampling staff

members, 2 team managers, 1 or 2 local guides, and 7-8 psychiatrist interviewers (2
of whom were also responsible for SCID quality control).
Pilot study
A pilot study was conducted in two communities (n=1000) for 13 days to help the
fieldworkers get acquainted with the procedures and to detect any potential problems.
The pilot study found that having the same psychiatrist select the target respondent
and administer the SCID resulted in a biased sample because psychiatrists almost
always selected individuals who were currently available in the household. To ensure
that the sample selection was based on all household members (whether or not they
were in the household at the time of the Phase 1 screening), in the main study the
target respondent was first randomly selected by the independent ‘within-household
sampling staff’ (as described above in the ‘Sampling’ section) and then the
interviewer psychiatrist completed the remainder of the family structure form and the
SCID.
Fieldwork procedures
An outline of the fieldwork procedures is shown in Figure 1. At least one week prior to
the interviews at each PSU, the household sampling team contacted the local guides,
who helped them enumerate all households at the sampling site and assign each
household a unique sequential number (1,2,3,etc.). In many cases the housing lists
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available at local administrative offices had to be updated due to the construction of
new buildings, the vacancy of housing units, or other types of changes. Each
household in multiple-household units (e.g., apartment buildings) was assigned a
unique number. As described above in the Methods section, a simple random
method was used to select the required number of households, and then each
selected household was given a sequential study identification number (1001, 1002,
1003, etc.) and assigned to the interview team that would subsequently visit the site.
Three or 4 members of the interview team would visit each household assigned
to their team. If no one was at home, they revisited the address on three different
days at different times of the day to locate a family informant; if none were located
after three visits, the household was classified as ‘unoccupied’ or ‘residents not
present’.
When an adult householder was available:
1) the local guide introduced the project and the team members;
2) the within-household sampling staff person randomly selected one adult
resident as a target subject using a random number table;
3) the psychiatrist interviewer completed the family structure form;
4) if the target subject was present and provided written informed consent for
the interview, the psychiatrist interviewer conducted the Phase 1 screening
interview immediately, if the subject was not available, an appointment for the
interview was made;
5) if the Phase 1 screening interview was completed, the team manager
determined a) whether the three subsample forms should be completed (as
described in the ‘Methods’ section above, individuals for whom the last two
digits of the study number ranged from ‘00’ to ‘11’ complete these forms); b)
whether an independent retest of the screening interview should be arranged
(see ‘Quality control’, below), and c) based on the results of the expanded
GHQ-12, whether a Phase 2 diagnostic assessment was required;
6) if the diagnostic SCID assessment was required, the psychiatrist interviewer
either conducted it immediately after the screening interview or made an
appointment to conduct it later;
7) if the SCID interview was completed, the team manager determined whether
or not an independent retest of the SCID diagnostic assessment should be
arranged (see ‘Quality control’, below).
44

All interviews with selected participants were administered at the participants’
homes in a separate room without disturbance from other people (if at all possible). If
the subject had dementia, mental retardation, or a psychological disturbance that
limited his/her participation in the interview, a caregiver who could provide detail
information about the subject was asked to take part in the interview. The median
(interquartile range) duration of the Phase 1 screening interview was 10 minutes (1015 minutes) for individuals who did not complete the 3 supplementary scales and 15
minutes (12-20 minutes) for those who did complete the 3 supplementary scales. The
median duration of the Phase 2 diagnostic interview was 35 minutes (30-40 minutes)
for individuals without any lifetime diagnosis and 40 minutes (30-60 minutes) for
individuals with any lifetime diagnosis.
All interviews were audio recorded for later quality control.
Quality control
We wanted to retest the Phase 1 screening instrument in a random sample of 5% of
the screened respondents so we initially invited individuals in whom the last two digits
of the sequential study number ranged from ‘20’ to ‘26’ (i.e., approximately 7% of all
respondents) to participate in a re-assessment. However, the refusal rate for
repeating the Phase 1 screening part of the survey was over 50%, so to ensure that
enough participants repeated the screening part of the survey, we subsequently
expanded the selection to include individuals in whom the last 2 digits of the study
number ranged from ‘20’ through ‘39’. The team manager arranged for the repeat
assessment by someone who was not involved in (and did not know the result of) the
initial screening assessment within 2 to 5 days after the initial assessment.
Among individuals administered the SCID, all individuals with a current or past
mental disorder and a random selection of 10% of those without a mental disorder
were selected for retesting with the SCID. The team manager arranged for a
psychiatrist who was blind to the initial interview to conduct the screening retest
and/or diagnostic retest within 2 to 5 days after the initial evaluation. The team
manager recorded all the information about each interview in a management form,
and conducted quality control of the screening interview by ensuring that all items in
the forms were filled out.
Two psychiatrists in each interview team were responsible for confirming the
accuracy of diagnoses recorded on the SCID by checking the interview recording
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form. If a problem was identified, the quality-control psychiatrist discussed the case
with the interviewer and listened to the tape recording of the interview to correct the
problem. In cases where a second SCID examination was conducted, quality-control
psychiatrists compared the diagnoses made in the first and retest interviews; if
different, they listened to the recorded interviews, discussed the case with the two
psychiatrists, and determined the final diagnosis.
Field supervisors monitored the interview quality throughout the study. In the first
two weeks, a field supervisor accompanied each team, randomly monitoring the
interview technique of each psychiatrist on the team. From the third week onward, a
field supervisor joined each team for two days each week to monitor the
administration of the surveys and answer team members’ questions about the
conduct of the interviews.
All non-identified data collected in the survey were double-entered and checked
using Epidata 3.0. The data were then transferred to SPSS format and multiple
cleaning steps were undertaken prior to conducting the analysis.

STATISTICAL METHODS
Post stratification weights
First, results from the diagnostic sample were weighted up to reflect the number of
individuals in each research site. This was done for each risk-stratum by multiplying
the proportion of screened respondents in each stratum per neighborhood/village
with the total number of individuals in the neighborhood/village and dividing this
number by the number of SCID interviews in the stratum. These weights were
truncated at 2 standard deviations above the mean weight to minimize the influence
of extreme weights. Next, post-stratification weights were created to make the
weighted sociodemographic distribution of the sample comparable in terms of
location of residence (urban vs. rural), gender, and age-group (18-29 years, 30-39
years, 40-49 years, 50-64 years, and 65+ years) to that of the 2010 Tianjin population
reported in the Sixth National Population Census of China.
Statistical analyses
Univariate and multivariable logistic regression analyses were used to compare the
association of target participants’ age, sex, urban/rural residence, marital status,
employment status, education, income, and household size with non-completion of
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the Phase 1 screening and Phase 2 diagnostic assessments. Weighted test-retest
kappa values were calculated for the three levels of risk of a mental illness (i.e. low,
moderate, and high risk) and for different classes of current mental disorders
(affective disorders, anxiety disorders, substance abuse disorders, psychotic
disorders, and organic mental disorders). Design-adjusted standard errors were
estimated by Taylor series linearization to account for the unequal sampling across
risk strata and possible homogeneity within sampling-sites (clusters). Weighted and
unweighted results were compared. Analyses were conducted using SPSS v23.0.

RESULTS
Response rates
Figure 2 illustrates the breakdown of the TJMHS sample. In total, 2,928 (18.8%) of
the selected households were excluded, more than half of which were excluded
because the household was unoccupied. A much higher proportion of the selected
urban households were excluded than the selected rural households – 21.6%
(2,501/11,573) versus 10.7% (427/3,965). The family screening form was
successfully completed and an adult householder was identified as the target
respondent for 12,610 (81.2%) households. However, 862 (6.8%) of these identified
respondents did not complete the screening interview. Thus 11,748 individuals
completed the Phase 1 screening interview; slightly less than the estimated sample
size required of 11,909. The test-retest assessment of the Phase 1 screening was
completed in 46.6% (682/1,463) of individuals selected for retesting.
Based on screening with the expanded GHQ, 56.6% of respondents were classified
as low-risk of a mental disorder, 20.4% as moderate-risk, and 23.0% as high-risk. All
high-risk individuals, a 45.7% random sample of moderate-risk individuals, and a 11.5%
random sample of low-risk individuals were selected for participation in the Phase 2
diagnostic assessment. Of the 4,563 selected individuals, 4,438 (97.3%) participated
in the expanded SCID interview. The test-retest assessment of the SCID was
completed in 44.9% of individuals selected for retesting.
Respondent characteristics
Table 1 compares the sociodemographic characteristics of target respondents who
did and did not complete the Phase 1 screening. Most of the characteristics assessed
were significantly different between the two groups. In the univariate analysis,
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individuals who completed the screening were more likely to be female; living in
urban areas; older; less well educated; married, divorced or widowed; to have abovemedian per capita family incomes; to have fewer adult household members; and to
be retired. After including all of these variables in the multivariate analysis, female
gender, urban residence, above median income, and having fewer household
members remained significantly associated with successful completion of the Phase
1 screening interview.
Table 2 shows compares the characteristics of individuals selected for the Phase
2 diagnostic assessment who did and did not complete the interview. There were few
significant differences between the groups. In the univariate analysis, the oldest age
group (65 or older) was significantly more likely to complete the interview than the
youngest age group (18-29 years of age), and individuals currently employed in nonagricultural jobs were significantly less likely to complete the interview than
individuals whose employment status was classified as ‘housewife’. In the
multivariate analysis, employment in non-agricultural jobs and being 40-49 years old
were significantly associated with completion of the diagnostic assessment.
Test-retest reliability
Overall, 682 respondents were retested with GHQ and 1089 were retested with SCID.
The weighted test-retest kappa value for the three levels of risk of a mental illness
was 0.60. The test-retest kappa values for a current diagnosis (yes/no) based on the
SCID assessments were 0.76 for affective disorders, 0.82 for anxiety disorders, 0.80
for substance abuse disorders, 0.93 for psychotic disorders, and 0.64 for organic
mental disorders.
Characteristics of weighted samples
Table 3 shows the distribution of demographic variables in the study sample before
and after weighting. Both the Phase 1 sample and the Phase 2 sample were
weighted to have the same gender-by-age-by-residence (urban versus rural)
distribution as that of persons 18 years of age or older in Tianjin reported in the 2010
census: 46.6% females, 81.0% living in urban communities, and a weighted mean (sd)
age of 42.1 (16.2) years. The crude mean years of education in the Phase 1 sample
was 9.6 (4.4) years and the weighted mean years of education was 10.8 (4.0) years.
The weighted median (interquartile range) per capita family monthly income in the
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Phase 1 sample was￥1,333 (￥950-￥2,000) (excluding data for 186 individuals who
refused to report family income).
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Table 1: Comparison of the characteristics of individuals who did and did not complete
Phase 1 screening for the Tianjin Mental Health Survey
Phase 1 screening status
univariate
multivariate
not
Characteristic
analysis a
analysisb a
completed
OR (95%CI)
OR(95%CI)
(n=11,748)% completed
(n=862) %
Sex
male
44.6%
56.8%
1.00
1.00
female
55.4%
43.2%
1.64 (1.42-1.88)
1.39 (1.20-1.62)
Residence
rural
27.7%
33.1%
1.00
1.00
urban
72.3%
66.9%
1.29 (1.11-1.49)
1.25 (1.03-1.51)
Age range
18-29
12.9%
20.2%
1.00
1.00
30-39
16.4%
24.7%
1.04 (0.84-1.28)
0.91 (0.70-1.18)
40-49
20.3%
24.9%
1.27 (1.03-1.56)
1.14 (0.87-1.50)
50-64
31.8%
20.3%
2.45 (1.97-3.04)
1.49 (1.11-2.00)
65+
18.6%
9.9%
2.94 (2.25-3.85)
1.32 (0.89-1.95)
Years of education
0-6
23.8%
18.8%
1.00
1.00
7-9
33.0%
31.8%
0.82 (0.67-1.00)
1.15 (0.91-1.44)
10-12
23.2%
26.0%
0.70 (0.57-0.87)
1.04 (0.81-1.34)
13+
20.0%
23.4%
0.67 (0.54-0.83)
1.15 (0.86-1.52)
Per capita family
income
below median
47.3%
38.1%
1.00
1.00
above median
51.1%
56.6%
1.38 (1.91-1.59)
1.28 (1.09-1.54)
unknown
1.6%
5.3%
0.33 (0.24-0.46)
0.37 (0.26-0.53)
Marital status
never married
8.2%
13.1%
1.00
1.00
married/co-habiting
80.3%
79.5%
1.61 (1.31-1.99)
1.18 (0.88-1.58)
divorced/widowed
11.5%
7.4%
2.46 (1.79-3.39)
0.83 (0.55-1.26)
Number of adults in
household (age≥18)
1
11.6%
5.5%
1.00
1.00
2
55.8%
48.6%
0.54 (0.40-0.73)
0.55 (0.39-0.79)
3
21.1%
28.7%
0.34 (0.25-0.47)
0.40 (0.28-0.58)
4 or above
11.5%
17.3%
0.31 (0.22-0.44)
0.33 (0.23-0.49)
Employment status
housewife
9.0%
5.5%
1.00
1.00
farmer
11.5%
66.8%
0.88 (0.60-1.29)
1.03 (0.69-1.54)
other employed
41.9%
11.1%
0.38 (0.28-0.51)
0.39 (0.28-0.54)
unemployed
9.3%
8.7%
0.64 (0.44-0.93)
0.64 (0.44-0.94)
retired
28.3%
7.9%
1.53 (1.08-2.19)
1.04 (0.81-1.55)
a
b

confidence intervals in bold type are statistically significant at the p<0.05 level
the multivariate logistic regression includes all the variables in the table
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Table 2: Comparison of the characteristics of individuals selected for the Phase 2
diagnostic assessment for the Tianjin Mental Health Survey who did and did not
complete the assessment
Phase 2 assessment status
univariate
multivariate
not
Characteristic
analysis a
analysisb a
completed
completed
OR (95%CI)
OR (95%CI)
(n=4,438)% (n=125)%
Sex
male
42.5%
44.8%
1.00
1.00
female
57.5%
55.2%
1.10 (0.77-1.57)
0.96(0.66-1.41)
Residence
rural
24.8%
27.0%
1.00
1.00
urban
75.2%
73.0%
0.89 (0.59-1.34)
0.76(0.45-1.28)
Age range
18-29
9.8%
15.2%
1.00
1.00
30-39
14.3%
15.2%
1.47(0.77-2.80)
1.87(0.92-3.80)
40-49
19.8%
17.6%
1.74(0.94-3.26)
2.23(1.09-4.55)
50-64
33.1%
36.0%
1.43(0.83-2.47)
1.48(0.73-3.02)
65+
23.1%
16.0%
2.24(1.18-4.24)
2.11(0.86-5.19)
Years of education
0-6
28.4%
28.8%
1.00
1.00
7-9
33.0%
33.6%
1.00(0.64-1.57)
1.34(0.80-2.24)
10-12
22.2%
20.0%
1.13(0.67-1.89)
1.66(0.91-3.02)
13+
16.3%
17.6%
0.94(0.54-1.61)
1.55(0.78-3.09)
Per capita family
income
below median
45.2%
40.8%
1.00
1.00
above median
53.0%
57.6%
1.20(0.84-1.73)
1.38(0.91-2.11)
unknown
1.8%
1.6%
1.22(0.30-5.08)
1.24(0.30-5.18)
Marital status
never married
6.5%
7.2%
1.00
1.00
married/co-habiting
77.8%
80.0%
1.07(0.54-2.14)
0.59(0.26-1.39)
divorced/widowed
15.7%
12.8%
1.35(0.59-3.09)
0.92(0.33-2.53)
Number of adults in
household (age≥18)
1
13.9%
15.2%
1.00
1.00
2
54.3%
52.8%
1.12(0.67-1.88)
1.70(0.86-3.34)
3
20.3%
23.2%
0.95(0.53-1.71)
1.40(0.69-2.83)
4 or above
11.4%
8.8%
1.42(0.67-3.01)
2.15(0.90-5.18)
Employment status
housewife
9.2%
4.8%
1.00
1.00
farmer
11.9%
9.6%
0.65 (0.24-1.74)
0.59(0.21-1.66)
other employed
35.3%
48.0%
0.39 (0.17-0.90)
0.32(0.13-0.78)
unemployed
11.6%
12.8%
0.48 (0.18-1.22)
0.46(0.18-1.21)
retired
32.0%
24.8%
0.68 (0.28-1.63)
0.60 (0.23-1.53)
a confidence intervals in bold type as statistically significant at the p<0.05 level
b the multivariate logistic regression includes all the variables in the table
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Table 3: Sample characteristics before and after weighting
Phase 1 screening assessment
Characteristic
unweighted
weighted
n
%
%
Sex
male
5,238
44.6%
53.4%
female
6,510
55.4%
46.6%
Residence
rural
3,253
27.7%
19.0%
urban
8,495
72.3%
81.0%
Age range
18-29
1,519
12.9%
30.6%
30-39
1,932
16.4%
18.4%
40-49
2,379
20.3%
19.2%
50-64
3,734
31.8%
22.1%
65+
2,184
18.6%
9.8%
Years of education
0-6
2,796
23.8%
15.1%
7-9
3,874
33.0%
29.4%
10-12
2,725
23.2%
26.3%
13+
2,348
20.0%
29.2%
Pre capital family
income
below median
6,005
51.1%
50.8%
above median
5,557
47.3%
47.5%
Unknown
186
1.6%
1.6%
Marital status
never married
966
8.2%
17.9%
married/co-habiting
9,433
80.3%
76.7%
divorced/widowed
1,348
11.5%
5.4%
Number of adults in
household (age≥18)
1
1,367
11.6%
4.3%
2
6.559
55.8%
47.5%
3
2,473
21.1%
30.1%
4 or above
1,349
11.5%
18.0%
Employment status
housewife
1,061
9.0%
10.1%
farmer
1,351
11.5%
8.4%
other employed
4,923
41.9%
54.8%
unemployed
1,088
9.3%
9.4%
retired
3,325
28.3%
17.3%
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Phase 2 diagnostic assessment
unweighted
weighted
n
%
%
1,884
2,554

42.5%
57.5%

53.4%
46.6%

1,199
3,239

27.0%
73.0%

19.0%
81.0%

434
636
878
1,467
1,023

9.8%
14.3%
19.8%
33.1%
23.1%

30.6%
18.4%
19.2%
22.1%
9.8%

1,261
1,466
987
724

28.4%
33.0%
22.2%
16.3%

15.3%
31.9%
26.8%
26.1%

2,354
2,004
80

53.1%
45.2%
1.8%

48.8%
49.7%
1.5%

290
3,451
697

6.5%
77.8%
15.7%

15.5%
78.3%
6.1%

619
2,411
900
508

13.9%
54.3%
20.3%
11.4%

5.3%
52.7%
25.6%
16.4%

407
528
1,568
515
1,420

9.2%
11.9%
35.3%
11.6%
32.0%

9.2%
8.1%
54.2%
11.0%
17.5%

DISCUSSION
The TJMHS is the first large-scale representative survey of mental disorders in
Tianjin, one of Chinas most rapidly developing mega-cities. The results will be
relevant for several other highly urbanized areas of China (and, possibly, urban areas
of other low- and middle-income countries) that have experienced rapid growth,
economic development, and an influx of rural migrants. The survey provides detailed
epidemiological, attitudinal, and care-seeking data about mental health disorders that
is essential to the development and assessment of targeted mental health policies
and programs. Moreover, the methods and results of this survey can serve as a
baseline for future research aimed at monitoring the implementation of China’s new
national mental health law37 and of the recent national Mental Health Plan for 2015202011.
The survey used a two-phase design to enable the use of a rigorous clinical
diagnostic interview (SCID) on an enriched sample of individuals at high, moderate,
and low risk of mental disorders. This method makes it possible to maximally use
available psychiatric manpower (which is very limited in most low- and middle-income
countries) to arrive at reasonably precise estimates of the prevalence of relatively
uncommon conditions (such as schizophrenia). We provide exhaustive details about
the study procedures and methods so other investigators can adapt the study design
and procedures for their own setting. Rigorous training, sampling, and quality control
methods were adopted to optimize the quality of the results generated by the TJMHS.
Other steps were taken to maximize participation and increase the likelihood that
respondents would trust personal information with interviewers: engaging and training
community-based guides, local dissemination of information about the survey prior to
conducting the survey, training interviewers to establish rapport with respondents,
and having a single interviewer conduct both the Phase 1 screening and the Phase 2
diagnostic assessments.
The Phase 1 screening survey was completed in 11,748 individuals identified
from the 15,538 households selected in Tianjin’s 15 urban districts and 3 rural
counties – a crude response rate of 75.6%. However, 900 of the selected households
were permanently unoccupied (a common problem in both urban and rural China), so
the adjusted response rate of 80.3% (11,748/14,638) is probably a more meaningful
estimate. Among the 4,563 individuals selected to complete the Phase 2 diagnostic
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interview, 4,438 (97.3%) were successfully interviewed. These response rates are
higher than those reported for most countries that participated in the World Health
Organization World Mental Health Surveys12: France (45.9%), Belgium (50.6%),
Netherlands (56.4%), Japan (56.4%), Germany (57.8%), Lebanon (70.0%), United
States (70.9%), Italy (71.3%), Mexico (76.6%), Nigeria (79.9%), Spain (78.6%),
Ukraine (78.3%), and Colombia (87.7%).
We attribute the good response rate to the screening interview in our study to the
involvement of ‘local guides’ who were largely local officials well-known by community
residents. The very high response rate among individuals selected for the follow-up
Phase 2 diagnostic interview is probably related to the good rapport the interviewer
established with the respondent while conducting the screening interview. However,
this good rapport did not help when respondents were asked to repeat the screening
interview for the test-retest assessment (47% completion rate) or when they were
asked to repeat the diagnostic interview for the test-retest assessment (45%
completion rate).
Several limitations of the survey need to be acknowledged. 1) TJMHS results will
not be generalizable to the whole of China because of enormous regional differences.
2) All data about lifetime mental health conditions were collected retrospectively,
which – as in all such studies – is affected by recall bias38,39. 3) As reported in
earlier surveys40,41, non-participation in the screening interview for this survey was
related to sociodemographic variables, so it is possible that the prevalence of mental
disorders also differs between those who did and did not participate. One prior
analysis of non-respondents in The Netherlands42 suggests that non-respondents
have higher rates of mental illness while another study from the United States43
found no difference in the prevalence of mental disorders between respondents and
non-respondents. To minimize the effect of these differences, we use poststratification weights to make the sample of individuals who completed the Phase 1
screening and the Phase 2 diagnostic assessments comparable to the target
population in terms of gender, age, and urban versus rural location of residence. 4)
The psychometric properties of some of the scales employed in the study have not
yet been formally assessed (e.g., the forms we developed for the study to collect
demographic information, the two scales about mental health knowledge developed
by the National Health and Family Planning Commission, and the Health-Seeking
Questionnaire). And 5) less than half of the individuals selected to participate in
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retesting with the Phase 1 screening assessment and the Phase 2 diagnostic
assessment completed the retesting and the time interval between the first and
second evaluations was very short (2 to 5 days) (due to the limited time the survey
teams could spend at each PSU), so the assessment of the test-retest reliability of
the measures may be biased.
Despite these limitations, the methodological improvements and more extended
scope of the TJMHS compared to earlier psychiatric epidemiological studies in China
make the TJMHS dataset a valuable addition to the literature. The study provides
valuable new insights about the mental health status and the use of mental health
services in Tianjin that is relevant for other rapidly developing urban regions in China.
The TJMHS is a model for conducting ongoing studies of mental health conditions in
rapidly changing urban communities both in China and in other low- and middleincome countries.
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Appendix 1
Translated version of two questionnaires developed by the National Health and Family Planning
Commission of China about (A) basic knowledge about mental health problems and (B) about mental
a
health problems in the elderly
A.

DO YOU AGREE WITH THE FOLLOWING STATEMENTS ABOUT MENTAL OR PSYCHOLOGICAL
PROBLEMS?

1. Mental health is an integral part of health.
2. Mental illnesses result from something wrong in thought.
3. Most people may have a mental problem, but they may not notice the problem.
4. Mental illnesses are all caused by stresses
5. Mental health includes normal intelligence, stable mood, harmonious relationships,
and Good ability to adapt and so on.
6. Most mental illnesses cannot be cured.
7. If you suspect that you have mental problems or mental illnesses, you should go to a
psychiatrist or psychologist for help
8. Individuals in any age can have a mental problem.
9. Mental illnesses or psychological problems cannot be prevented.
10. Even though a person is diagnosed with a severe mental disorder, he/she should
take medication for only a short period rather than long-term continuous.
11. Optimistic attitude towards life, good interpersonal relationship and healthy lifestyle
are helpful for us to keep good mental health.
12. It is more possible for a person with a family history of mental disorders to develop
mental disorders or mental problems.
13. The mental problems in adolescent do not influence their academic achievement.
14. It is less likely to have mental problems or disorders in middle-age or older adults.
15. Someone with bad characters is more prone to have mental problems.
16. High psychological stress or major life events could induce mental problems or
disorders.
17. Do you know/ have you heard the World Mental Health Day?
18. Do you know/ have you heard the International Day against Drug Abuse and Illicit
Trafficking?
19. Do you know/ have you heard the World Suicide Prevention Day?
20. Do you know/ have you heard the World Sleep Day?
B. DO YOU AGREE WITH THE FOLLOWING STATEMENTS ABOUT THE MENTAL
IN OLDER ADULTS?
1. Memory loss is the manifestation at the beginning of dementia.

yes
yes
yes
yes

no
no
no
no

yes

no

yes

no

yes

no

yes
yes

no
no

yes

no

yes

no

yes

no

yes
yes
yes

no
no
no

yes

no

yes

no

yes

no

yes
no
yes
no
PROBLEMS
yes

no

yes

no

yes

no

4. The most common reason of dementia is Cerebrovascular accident (stroke).

yes

no

5. Depression is the most common mental disorder in older adults.

yes

no

6. To exercise one’s wits can often prevent dementia.

yes

no

7. If older adults feel upset or restless, it may be the demonstrations of depression.

yes

no

yes

no

yes

no

yes

no

2. A good attitude, often participation in social activities may help older people to
maintain mental health.
3. Mild dementia can be cured.

8. Paying too much attention to their physical health or having a suspicion of a physical
disease without any evidence may be the manifestations of mental problem in older
adults.
9. Individuals with geriatric depression may have a variety of somatic discomfort.
10. The main cause of geriatric depression is physical disease.
a

Scoring: for questionnaire (A) 1 point is given for each ‘yes’ on items 1, 3, 5, 7, 8, 11, 12, 15-20,and 1
point is given for each ‘no’ on items 2, 4, 6, 9, 10, 13 and 14; for questionnaire (B) one point is given for
each ‘yes’ response to items 1,2,3,5-9, and one point is given for each ‘no’ response to items 4 and 10.
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ABSTRACT
Background: To effectively shape mental healthcare policy in modern-day China,
up-to-date epidemiological data on mental disorders is needed. The objective was to
estimate the prevalence, age-of-onset (AOO) and sociodemographic correlates of
mental disorders in a representative household sample of the general population
(age≥18) in the Tianjin Municipality in China.
Methods: Data came from the Tianjin Mental health Survey (TJMHS), which was
conducted between July 2011 and March 2012 using a two-phase design. 11,748
individuals were screened with an expanded version of the General Health
Questionnaire and 4,438 subjects were selected for a diagnostic interview by a
psychiatrist, using the Structured Clinical Interview for the Diagnostic and Statistical
Manual – fourth edition (SCID).
Results: The lifetime and 1-month prevalence of any mental disorder were23.6% and
12.8%, respectively. Mood disorders (lifetime: 9.3%; 1-month: 3.9%), anxiety
disorders (lifetime: 4.5%; 1-month: 3.1%) and substance-use disorders (lifetime: 8.8%;
1-month: 3.5%) were most prevalent. The median AOO ranged from 25 years
(interquartile range [IQR]:23-32) for substance-use disorders to 36 years (IQR: 24-50)
for mood disorders. Not being married, non-immigrant status (i.e. local ‘Hukou’),
being a farmer, having <6 years of education and male gender were associated with
a higher lifetime prevalence of any mental disorder.
Conclusion: Results from the current survey indicate that mental disorders are
steadily reported more commonly in rapidly-developing urban China. Several
interesting sociodemographic correlates were observed (e.g., male gender, nonimmigrant status) that warrant further investigation and could be used to profile
persons in need of preventive intervention.

KEYWORDS:
Survey; Mental disorders; Epidemiology; China; Tianjin
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INTRODUCTION
Psychiatric epidemiological surveys in China have demonstrated an increasing trend
in the prevalence of mental disorders during the last decades1. Two early national
surveys of mental health in China in 1982 and 1993 showed lifetime prevalence
estimates of 3.3% and 2.9%, respectively, for the presence of any mental disorder 2,3.
After 1993, several regional surveys have shown overall lifetime prevalence
estimates of DSM-IV mental disorders ranging from 2.3% to 21.9%2,4–7. Moreover,
the Global Burden of Disease Study in 2010 estimated that mental and behavioral
disorders accounted for 23.6% of all years lived with disability (YLD) and for 9.5% of
all disability-adjusted life-years (DALYs) in China8.
The increased prevalence rates of mental disorders together with the high
associated disease burden pose important challenges to the mental health services
in China9–11. These challenges coincide with rapid economic growth and social
changes, such as ongoing urbanization and large-scale migration from rural to urban
areas. The resulting socioeconomic and demographic changes need to be taken into
account when trying to gain insight into the correlates of mental health problems and
possible approaches to preventive measures and mental-healthcare services in
modern China. However, to effectively shape such healthcare policy, up-to-date,
representative epidemiological data on psychiatric disorders and their possible
sociodemographic correlates are needed.
To collect such data, the Tianjin Mental Health Survey (TJMHS)12 was
conducted in the Chinese municipality of Tianjin, an area that has undergone rapid
economic development since the 1990s and represents a typical example of what is
happening in many quickly changing urban regions in China 13. Ongoing urbanization
and migration have been associated with many sociodemographic developments
such as growing rates of divorce, the weakening of family ties, the increasing number
of migrants to urban areas, the increasing social and economic gaps between rich
and poor, and farmers’ lower socioeconomic status compared to those with other
occupations14,15. These social issues have been shown to be associated with
increased rates of mental illness14,16–19 and are therefore an important focus of the
TJMHS.
Ultimately, the TJMHS is aimed to provide information that can guide better
allocation of mental health care and/or prevention resources in Tianjin and that may
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also serve policy makers in other (Chinese) regions that have seen comparable rapid
social and demographic developments. This paper presents (1) estimates of the
lifetime and 1-month prevalence rates, persistence and age-of-onset (AOO) of a wide
range of DSM-IV disorders in the TJMHS sample, and (2) information about the
associations between mental disorders and a range of important socio-economic and
demographic correlates.

METHODS
Sample and procedures
Data came from the TJMHS (n=11,748), which included a sample of respondents
aged 18 and older, representative of the Tianjin population. Sampling was conducted
using a multi-stage sampling design and data was collected between July 2011 and
March 2012. A detailed account of the study rationale, design and methods is given
elsewhere (Yin et al. 2016). The study protocol was approved by the medical ethics
committee of the Tianjin Mental Health Center and all respondents signed informed
consent prior to participation. Of the initially selected 15,538 respondents, 11,748
individuals were successfully included (response rate: 75.6%) and screened with an
expanded version of the General Health Questionnaire.7 Based on this screening,
respondents were stratified into low, medium and high-risk groups. A risk-proportional
subsample of 4,438 subjects was selected for the second phase, which consisted of
an interview with the Structured Clinical Interview for the Diagnostic and Statistical
Manual – fourth edition (DSM-IV) axis I disorders (SCID).
In analyses, the sample was weighted to have the same gender by age by
residence (urban vs. rural) distribution as that of the 2010 Tianjin population reported
in the sixth National Population Census of China. In the final weighted sample, 46.6%
was female (Tianjin census: 46.6%), 81.0% was living in urban communities (Tianjin
census: 80.5%) and the weighted mean age was 42.1 (S.D.=16.2) years (Tianjin
census: 41.6 years. The sample had a weighted mean of 10.8 years of education
(S.D.=4.0) (Tianjin census: 10.6 years). The weighted median per capita family
monthly income was￥1,333 (Interquartile range [IQR]: ￥950-￥2,000), lower than
the average income in the Tianjin census data (￥1825).
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Measures
Sociodemographic factors
The following sociodemographic factors were assessed: age, gender, residential area
(urban vs. rural), education level (0-6 years, 7-9 years, 10-12 years, 13+ years),
marital status (never married, married, divorced/widowed), perceived living condition
(good, moderate, poor), perceived economic status (good, moderate, poor), living
alone (yes or no), occupation (housewife, employed, retired, unemployed, farmer),
and per capita family income (low, medium, high). Note that in this particular survey
farmers were classified as a separate category because farmers in China have a
lower socio-economic status than other occupations. Finally, having a Tianjin Hukou
(yes or no) was used as an indicator of immigrant status. A Hukou is a government
record of a person’s household registration in China. New-generation migrants have
a Hukou that remains in their place of origin20.
Psychiatric diagnostics
The Chinese version of the SCID21,22 is a structured interview to assess all common
diagnoses in the DSM-IV and also includes the Chinese version of the Mini Mental
State Examination (MMSE)23 to assess cognitive impairment in respondents
complaining about longstanding cognitive or memory problems. Previously, the
Chinese SCID has been shown to be reliable and valid22. Both lifetime and 1-month
diagnoses were assessed. For a few disorders only 1-month diagnoses were
assessed (dysthymic disorder, generalized anxiety disorder [GAD], somatoform
disorders, and adjustment disorder). For each specific mental disorder, the age of
onset (AOO) was recorded. AOOs were not recorded for not otherwise specified
(NOS) disorders and dysthymic disorder.
The assessed mental disorders were divided into six groups: mood disorders
(including major depressive disorder [MDD], bipolar disorder, dysthymia, depressive
disorder NOS), anxiety disorders (panic disorder, agoraphobia without panic, social
phobia, specific phobia, obsessive-compulsive disorder, post-traumatic stress
disorder [PTSD], GAD and anxiety disorders NOS), substance-use disorders
(alcohol-use and sedative/hypnotic drug-use disorders), organic mental disorders
(mental retardation, dementia and mental disorders due to a general medical
condition [GMC] or due to substance use), psychotic disorders (schizophrenia,
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schizophreniform disorder, delusional disorder, brief psychotic disorder, and
psychotic disorder NOS), and other mental disorders (somatoform disorders,
adjustment disorder, compulsive control disorders and other DSM-IV axis I disorder).
Statistical analyses
All analyses were conducted using procedures for complex samples. Results of
participants who completed the SCID assessment were weighted up to project the
total number of individuals in the different research sites. In addition, poststratification was used to weight the data and make sure that the sociodemographic
distribution (i.e. gender, age, urban vs. rural) of the sample matched census data
(see above). Cross-tabulation was used to estimate the prevalence rates for different
mental

disorders.

linearization

24

The

standard

errors

were

estimated

with

Taylor-series

to adjust for unequal sampling fractions within each risk stratum and

possible homogeneity within sampling clusters. The ratio of the lifetime to 1-month
prevalence rate (including NOS cases) was calculated as a measure of relative
persistence for each disorder class (range: 1-∞), with lower ratios indicating higher
persistence. Associations between mental disorders and sociodemographic variables
were investigated with univariate logistic regression analyses, followed by
multivariable logistic regression with all variables that showed significant univariate
associations.

Associations

between

mental-disorder

persistence

and

sociodemographic factors were analyzed with logistic regression using the presence
of a 1-month diagnosis among those with a lifetime diagnosis as outcome and AOO
and the years since onset as covariates. NOS disorders, GAD and dysthymia were
not included in the latter analyses. All analyses were conducted with IBM SPSS
(version 19.0).

RESULTS
Prevalence
Prevalence estimates are presented in Tables 1 and 2. The lifetime prevalence of
any mental disorder was 23.6% and the 1-month prevalence of any mental disorder
was 12.8%.After removal of NOS categories, the estimated lifetime and 1-month
prevalence rates decreased to 17.8% and 10.0%, respectively. The two most
common mental disorders were alcohol-use disorder and MDD.
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The substance-use disorders and mood disorders showed the highest lifetime
prevalence rates (8.8% and 9.3%, respectively). Anxiety disorders showed a lifetime
prevalence rate of 4.5%. The 1-month prevalence rates of substance-use, mood, and
anxiety disorders were more similar, ranging from 3.1% to 3.9%. For psychotic
disorders, lifetime and 1-month prevalence estimates were notably lower (0.9% and
0.8%, respectively). For organic mental disorders, lifetime and 1-month prevalence
estimates were 1.8% and 1.7%, respectively.
Persistence
The ratio of lifetime to 1-month prevalence for all disorders combined was 1.84. The
lowest ratios (highest persistence) were observed for organic disorders (1.01) and
psychotic disorders (1.11). Higher ratios were found for anxiety disorders (1.44),
mood disorders (2.36), and substance-use disorders (2.48).
Sociodemographic correlates of persistence are shown in Table 3. Adjusted
multivariate logistic regression showed that the persistence of mood disorders was
only associated with living condition. Patients who rated their living condition as
moderate or poor had a higher risk of a persistent mood disorders than individuals
who rated their living condition as good. The persistence of substance use disorders
was only associated with education level, showing that those with 10-12 years of
education had lower risk of persistence than those with 0-6 years of education.
Persistence of anxiety disorders was not associated with any of the selected factors.
Age of onset
The median AOO for mood disorders(including MDD and bipolar disorders) was 36
years (interquartile range [IQR]: 24-50 years), with the median AOO being earlier for
bipolar (I or II) disorders (20 years, IQR: 24-50) than for MDD (39 years, IQR: 25-53
years). The median AOO for anxiety disorders (excluding anxiety disorders NOS)
was 31 years (IQR: 18-45 years), with the median AOO being much younger for
specific phobia (15 years, IQR: 10-34 years) than for GAD (34 years, IQR: 31-40
years), agoraphobia (36 years, IQR: 30-71 years), PTSD (36 years, IQR: 29-47
years), OCD (37 years, IQR: 26-37 years), and panic disorder (42 years, IQR: 40-48
years). The median AOO for substance-use disorders was 25 years (IQR: 22-33
years) and the median AAO for psychotic disorders was 28 years (IQR: 23-32 years).
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Table 1. The lifetime and 1-month prevalence of mental disorders in a representative sample of 4,438
individuals aged 18 years or older from Tianjin in China.
lifetime*
1-month *
Lifetime/1month
N
%(SE)
N
%(SE)
ratio
Any DSM-IV diagnosis
1759
23.6(1.2)
1095
12.8(0.9) 1.84
856
9.3(0.8)
407
3.9(0.5)
2.36
Mood disorders
Bipolar disorder
32
0.9(0.4)
20
0.8(0.3)
1.25
Major depressive disorder
439
3.7(0.3)
157
1.1(0.2)
3.22
&
Dysthymic disorder
79
0.6(0.1)
79
0.6(0.1)
Depressive disorders NOS
352
4.6(0.7)
158
1.5(0.3)
3.08
359
4.5(0.4)
272
3.1(0.4)
1.44
Anxiety disorders
Panic disorder
11
0.1(0.0)
8
0.1(0.0)
1.14
Agoraphobia without panic
13
0.2(0.1)
9
0.2(0.1)
1.17
Social phobia
3
0.0(0.0)
3
0.0(0.0)
1.00
Specific phobia
65
0.9(0.2)
61
0.8(0.2)
1.06
Obsessive-compulsive disorder
16
0.2(0.1)
11
0.2(0.1)
1.50
Post- traumatic stress disorder
45
0.7(0.2)
16
0.1(0.0)
7.56
&
Generalized anxiety disorder
35
0.4(0.1)
35
0.4(0.1)
Anxiety disorders NOS
191
2.2(0.4)
145
1.5(0.3)
1.44
459
8.8(0.8)
218
3.5(0.4)
2.48
Substance use disorders
Alcohol use disorder
407
8.5(0.9)
178
3.3(0.4)
2.57
Sedative/hypnotic drug use
55
0.3(0.1)
41
0.2(0.1)
1.50
80
0.9(0.2)
67
0.8(0.2)
1.11
Psychotic disorders
Schizophrenia
61
0.7(0.2)
56
0.7(0.2)
1.06
a
Other Psychotic disorders
19
0.2(0.1)
11
0.2(0.1)
1.28
1.8(0.3)
198
1.8(0.3)
1.03
Organic mental disorders
206
Mental retardation
41
0.8(0.2)
41
0.8(0.2)
1.00
Dementia
140
0.8(0.1)
140
0.8(0.1)
1.00
Mental disorders due to GMC or
42
0.3(0.1)
30
0.2(0.1)
1.43
b
substance
0.6(0.1)
0.3(0.1)
2.13
Other
DSM-IV mental disorders
56
38
c,&
Somatoform disorders
15
0.1(0.1)
15
0.1(0.1)
&
Adjustment disorder
9
0.1(0.0)
9
0.1(0.0)
d
Compulsive control disorders
26
0.4(0.1)
13
0.1(0.0)
3.50
Other DSM-IV axis I disorder
6
0.1(0.5)
1
0.0(0.0)
9.00
After removal of NOS categories
1330
825
Any DSM-IV diagnosis
17.8(1.1)
10.0(0.8) 1.78
Mood disorders
537
5.0(0.5)
250
2.5(0.4)
2.05
Anxiety disorders
174
2.4(0.3)
131
1.6(0.2)
1.44
Psychotic disorders
75
0.9(0.2)
65
0.8(0.2)
1.09
Other mental disorders
47
0.6(0.1)
30
0.3(0.1)
2.27
DSM=Diagnostic and Statistical Manual; GMC=general medical condition; NOS=not otherwise specified;
se=standard error. *All diagnoses were taken into consideration for individuals with more than one diagnosis.
&
only 1-month diagnoses were assessed for these disorders.
a
Includes schizophreniform disorder, delusional disorder, brief psychotic disorder, and psychotic disorder NOS.
b
Includes mood disorder due to GMC, substance-induced mood disorder, anxiety disorder due to GMC,
substance-induced anxiety disorder, psychotic disorder due to GMC, psychotic disorder due to GMC, psychotic
c
disorder due to GMC, and substance-induced psychotic disorder . Includes somatization disorder, pain disorder,
d
somatoform disorder NOS, hypochondriasis, and body dysmorphic disorder. Includes intermittent explosive
disorder, pathological gambling and compulsive control disorder NOS.
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Table 2. The lifetime and 1-month prevalence of main groups of mental disorders in different sex, residence area and age groups*
Variables

N

Mood disorders

Anxiety disorders

Substance use disorders

Psychotic disorders

Organic disorders

Other disorders

Any disorders

lifetime

1-month

lifetime

1-month

lifetime

1-month

lifetime

1-month

lifetime

1-month

lifetime

1-month

lifetime

1-month

%(se)

%(se)

%(se)

%(se)

%(se)

%(se)

%(se)

% (se)

%(se)

%(se)

%(se)

%(se)

%(se)

%(se)

Sex
Female

2554

12.2(1.2)

4.8(0.6)

5.5(0.6)

4.2(0.6)

1.2(0.2)

0.4(0.1)

0.6(0.1)

0.5(0.1)

1.3(0.3)

1.3(0.3)

0.7(0.2)

0.3(0.1)

19.7(1.5)

10.9(0.8)

Male

1884

6.8(0.9)

3.2(0.7)

3.7(0.7)

2.2(0.4)

15.3(1.6)

6.2(0.8)

1.2(0.3)

1.1(0.3)

2.2(0.4)

2.2(0.4)

0.6(0.2)

0.3(0.1)

27.0(1.9)

14.6(1.4)

Urban

3239

9.3(1.0)

3.7(0.6)

4.6(0.5)

3.2(0.4)

8.8(1.0)

3.5(0.5)

0.8(0.2)

0.7(0.2)

1.6(0.3)

1.5(0.3)

0.5(0.1)

0.2(0.1)

23.4(1.4)

12.3(0.9)

Rural

1199

9.5(1.4)

4.9(0.9)

4.3(0.8)

3.0(0.7)

8.7(1.1)

3.5(0.9)

1.4(0.3)

1.2(0.3)

2.8(0.6)

2.8(0.6)

1.2(0.5)

0.8(0.4)

24.4(2.2)

15.2(1.8)

18-39

1070

8.2(1.4)

3.1(0.9)

4.1(0.7)

3.0(0.6)

7.3(1.6)

3.1(0.6)

1.2(0.3)

1.1(0.3)

1.3(0.4)

1.3(0.4)

0.7(0.2)

0.3(0.1)

21.0(2.2)

11.8(1.3)

40-54

1355

9.1(1.1)

4.0(0.6)

5.3(0.7)

55+

2013

11.8(0.8)

4.8(0.5)

4.5(0.7)

3.3(0.5)
3.2(0.6)

11.8(1.5)
8.3(1.0)

4.5(0.9)
3.4(0.6)

0.7(0.1)
0.7(0.2)

0.6(0.1)
0.6(0.2)

1.0(0.2)
3.8(0.5)

0.9(0.2)
3.6(0.5)

0.6(0.2)
0.7(0.3)

0.3(0.1)
0.4(0.1)

25.5(2.2)
26.7(1.5)

12.9(1.3)
15.0(1.2)

Residence area

Age,year

*N is the unweighted number and prevalence and se were adjusted for sampling design and post-stratified to the sampling frame.
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Table 3. The crude/adjusted odds ratios (ORs) of persistence of mood, substance use and anxiety disorders by
sociodemographic correlates
Variables

mood disorders

#

substance use
disorders

1

1

1.4(0.9-2.2)

-

0.8(0.5-1.6)

0.5(0.2-1.1)

rural

1

1

1

1

urban

0.6(0.4-0.9)

0.9(0.5-1.6)

0.9(0.6-1.4)

1.2(0.6-2.5)

divorced/widowed

1

-

1

1

never married

1.7(0.6-4.9)

-

0.7(0.3-1.9)

1.1(0.1-13.4)

married

1.3(0.8-2.1)

-

0.6(0.3-1.2)

0.6(0.2-1.7)

no

1

-

1

1

yes

0.7(0.4-1.2)

-

1.2(0.7-2.1)

2.3(0.7-7.8)

yes

1

-

1

1

no

0.8(0.3-2.2)

-

0.8(0.3-2.1)

1.2(0.3-5.1)

farmer

1

1

1

1

housewife

0.6(0.3-1.3)

0.6(0.3-1.6)

2.3(0.6-9.4)

0.4(0.1-2.1)

employed

0.4(0.2-1.0)

0.6(0.2-1.4)

1.7(0.8-3.5)

0.4(0.1-1.3)

retired

0.3(0.2-0.7)

0.4(0.2-1.1)

0.7(0.3-1.5)

0.6(0.2-2.5)

unemployed

0.8(0.4-1.8)

0.9(0.4-2.3)

0.9(0.4-2.1)

0.4(0.1-1.8)

0-6

1

1

1

1

7--9

0.8(0.5-1.3)

0.9(0.5-1.7)

0.7(0.4-1.3)

1.3(0.5-3.1)

10--12

0.5(0.3-1.0)

0.7(0.3-1.4)

0.5(0.3-0.9)

2.9(0.8-10.5)

13+

0.4(0.2-0.9)

0.7(0.3-1.7)

0.5(0.3-1.0)

1.8(0.5-6.5)

Perceived

moderate or good

1

-

1

1

economic status

poor

1.4(0.9-2.1)

-

1.3(0.3-5.6)

0.8(0.4-1.8)

Per capita family
income

below median

1

1

1

1

above median

0.5(0.3-0.7)

0.7(0.4-1.2)

1.0(0.7-1.5)

1.1(0.5-2.3)

do not know

0.7(0.1-4.3)

0.8(0.1-5.5)

1.5(0.3-7.1)

-

Perceived

good

1

1

1

1

Living

moderate

2.5(1.2-5.1)

2.5(1.2-5.2)

0.5(0.2-1.0)

0.9(0.3-3.1)

condition

poor

2.0(1.2-3.5)

2.1(1.2-3.7)

0.8(0.5-1.3)

1.2(0.5-3.1)

living alone

Tianjin Hukou

Employment
status

Education
years

in

1

male

*

-

Marital status

female

*

Crude
OR(95%CI)

Residence area

Adjusted
OR(95%CI)

*

Crude
OR(95%CI)

Sex

Crude*
OR(95%CI)

anxiety disorders

Confidence intervals in bold type as statistically significant at the p<0.05 level;
*AOOs and number of years after onset were included as covariates in the analyses.
#
dysthymic disorder and depressive disorder NOS were not included in the analyses
$
GAD and anxiety disorder NOS were not included in the analyses

$

Sociodemographic correlates of lifetime mental disorders
Associations between sociodemographic correlates and lifetime mental disorders
(including NOS disorders and the disorders for which only 1-month prevalence were
assessed) are shown in Table 4. In the multivariate analyses, only male gender was
associated with an increased risk of any lifetime mental disorder (OR=1.5). The risk
was decreased in married persons compared to divorced/widowed persons (OR=0.7),
in immigrants with a non-Tianjin Hukou compared to locals (OR=0.5), in housewives
compared to farmers (OR=0.5), and in persons with 7-12 years of education
compared to 0-6 years (OR=0.6-0.7).
The risk of a lifetime mood disorder was higher in those rating their perceived
economic status as poor compared those rating it as moderate or good (OR=1.9).
The risk of a lifetime mood disorder was lower in males compared to females
(OR=0.5), in married persons compared to divorced/widowed persons (OR=0.6), in
immigrants with a non-Tianjin Hukou compared to locals (OR=0.5), and in
housewives compared to farmers (OR=0.5). The risk of a lifetime substance-use
disorder was higher in males than in females (OR=13.9), in those living alone
compared to those living together (OR=3.1), and those with an above-median income
compared to those with a below-median income (OR=1.7). The risk of a lifetime
psychotic disorder was lower in married compared to divorced/widowed persons
(OR=0.4), and lower in those being a housewife, employed or retired compared to
farmers (OR=0.1-0.4).
Sociodemographic correlates of 1-month mental disorders
Associations between sociodemographic correlates and 1-month mental disorders
(including NOS disorders) are shown in Table 5. In the multivariate analyses, the risk
of any 1-month mental disorder was increased in males compared to females
(OR=1.5) and those rating their perceived living conditions as moderate compared to
good (OR=1.6). The risk was decreased in married persons compared to
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divorced/widowed persons (OR=0.7), in immigrants with a non-Tianjin Hukou
compared to locals (OR=0.6), employed and retired persons compared to farmers
(OR=0.6) and in persons with more than 7 years of education compared to persons
with 0-6 years of education (OR=0.5-0.6). The risk of a 1-year mood disorder was
increased in those rating their perceived living conditions as moderate compared to
good

(OR=2.2),

and

was

decreased

in

married

persons

compared

to

divorced/widowed persons (OR=0.6), in employed/retired persons compared to
farmers (OR=0.5), and in persons with 7-12 years of education compared to persons
with 0-6 years of education (OR=0.6-0.8). The risk of a 1-month anxiety disorder was
decreased in immigrants with a non-Tianjin Hukou compared to locals (OR=0.5) and
in males compared to females (OR=0.5). The risk of 1-month substance-use
disorders was increased in males compared to females (OR=14.7) and decreased in
those rating their perceived living conditions as poor compared to those rating their
living conditions as good (OR=0.3). The risk of a 1-month psychotic disorder was
decreased in housewives, employed persons and retired persons, compared to
farmers (OR=0.1-0.3).
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Table 4: The crude/adjusted odds ratios (ORs) of lifetime mental disorders by sociodemographic correlates
Any disorder

Variables

Mood disorders

Anxiety
disorders

Substance use disorders

Psychotic disorders

Crude
OR(95%CI)

Adjusted
OR(95%CI)

Crude
OR(95%CI)

Adjusted
OR(95%CI)

Crude
OR(95%CI)

Crude
OR(95%CI)

Adjusted
OR(95%CI)

Crude
OR(95%CI)

Adjusted
OR(95%CI)

female

1

1

1

1

1

1

1

1

1

male

1.5(1.2-2.0)

1.5(1.1-1.9)

0.5(0.4-0.7)

0.5(0.4-0.7)

0.7(0.4-1.0)

15.2(9.4-24.4)

13.9(8.4-22.9)

1.9(1.1-3.4)

1.7(0.9-3.0)

rural

1

-

1

-

1

1

-

1

-

urban

1.0(0.7-1.3)

-

1.0(0.7-1.4)

-

1.1(0.7-1.6)

1.0(0.7-1.5)

-

0.6(0.3-1.0)

-

18-39

1

-

1

1

1

1

-

1

-

40-54

1.3(0.9-1.9)

-

1.1(0.7-1.7)

1.2(0.8-1.8)

1.3(0.8-2.1)

1.7(1.0-3.0)

-

0.6(0.3-1.2)

-

55+

1.4(1.0-1.9)

-

1.5(1.0-2.9)

1.4(0.9-2.3)

1.1(0.7-1.8)

1.2(0.7-2.0)

-

0.6(0.3-1.4)

-

divorced/widowed

1

1

1

1

1

1

-

1

1

never married

1.0(0.6-1.6)

1.0(0.6-1.7)

0.6(0.3-1.2)

0.9(0.4-1.8)

0.6(0.3-1.5)

1.3(0.4-3.8)

-

1.8(0.7-4.4)

2.0(0.8-5.4)

married

0.7(0.5-0.9)

0.7(0.5-1.0)

0.5(0.4-0.6)

0.6(0.4-0.8)

0.8(0.4-1.7)

1.3(0.6-2.6)

-

0.4(0.2-0.8)

0.4(0.2-0.9)

No

1

-

1

-

1

1

1

1

-

yes

1.8(0.9-3.4)

-

1.0(0.7-1.5)

-

1.0(0.5-2.0)

3.3(1.3-8.4)

3.1(1.3-7.3)

0.5(0.2-1.4)

-

yes

1

1

1

1

1

1

-

1

-

No

0.5(0.3-0.8)

0.5(0.3-0.8)

0.5(0.3-0.9)

0.5(0.3-0.9)

0.6(0.3-1.1)

0.7(0.4-1.3)

-

-

farmer

1

1

1

1

1

1

1

0.4(0.1-2.2)
0
1

housewife

0.5(0.3-0.7)

0.5(0.3-0.9)

0.6(0.3-1.1)

0.5(0.3-0.9)

1.0(0.4-2.3)

0.2(0.1-0.8)

0.5(0.1-1.6)

0.2(0.1-0.5)

0.1(0.0-0.4)

employed

0.7(0.5-1.0)

0.8(0.5-1.2)

0.6(0.3-0.9)

0.8(0.5-1.4)

0.7(0.4-1.4)

1.5(0.9-2.5)

0.9(0.5-1.7)

0.4(0.2-0.8)

0.4(0.2-0.9)

retired

0.7(0.5-1.0)

0.8(0.5-1.7)

0.8(0.5-1.3)

0.8(0.5-1.2)

0.8(0.4-1.6)

0.9(0.5-1.5)

0.7(0.4-1.4)

0.3(0.1-0.6)

0.4(0.2-0.9)

unemployed

0.9(0.5-1.7)

0.9(0.5-1.6)

1.0(0.5-2.1)

1.0(0.6-1.9)

0.6(0.3-1.3)

0.8(0.4-1.8)

0.8(0.4-1.7)

1.0(0.4-2.3)

0.6(0.2-1.6)

0-6

1

1

1

1

1

1

-

1

-

7--9

0.6(0.5-0.8)

0.7(0.5-0.9)

0.6(0.4-0.8)

0.8(0.6-1.0)

1.0(0.6-1.6)

1.3(0.8-2.2)

-

1.0(0.5-2.3)

-

10--12

0.6(0.5-0.9)

0.6(0.4-0.9)

0.7(0.5-1.0)

1.0(0.7-1.3)

0.8(0.5-1.5)

1.3(0.7-2.2)

-

0.5(0.2-1.1)

-

13+

0.8(0.5-1.2)

0.9(0.5-1.3)

0.7(0.4-1.1)

1.0(0.6-1.7)

1.2(0.7-2.1)

1.7(0.9-3.4)

-

0.4(0.1-1.2)

-

Perceived
economic status

moderate or good

1

1

1

1

1

-

1

1

poor

1.3(1.0-1.7)

1.3(1.0-1.8)

1.8(1.3-2.6)

1.9(1.4-2.7)

0.8(0.6-1.2)

0.7(0.5-1.1)

-

2.5(1.3-4.7)

1.8(0.8-4.0)

Per capita family income

below median

1

-

1

-

1

1

1

1

1

above median

1.2(0.9-1.5)

-

0.9(0.6-1.2)

-

1.3(0.9-1.8)

1.9(1.3-2.9)

1.7(1.1-2.6)

0.4(0.2-0.9)

0.6(0.2-1.8)

do not know

2.3(0.9-5.7)

-

1.3(0.6-2.5)

-

0.6(0.2-1.8)

3.8(1.2-12.0)

5.7(1.9-17.0)

4.2(0.5-34.0)

7.2(0.8-68.2)

good

1

1

1

-

1

1

-

1

-

moderate

1.4(1.0-2.4)

1.1(0.7-1.7)

1.4(0.9-2.1)

-

1.6(0.8-3.0)

1.2(0.8-2.0)

-

1.7(0.7-4.1)

-

poor

1.2(0.8-1.7)

1.4(1.0-2.0)

1.4(0.9-2.3)

-

1.6(0.8-3.2)

0.6(0.3-1.1)

-

1.6 (0.6-4.0)

-

Sex
Residence area
Age in years

Marital status

living alone
Tianjin Hukou
Employment status

Education in years

Perceived living
condition

Confidence intervals in bold type as statistically significant at the p<0.05 level
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Table 5: The crude/adjusted odds ratios (ORs) of 1-month mental disorders by sociodemographic correlates
Mood disorders

Anxiety disorders

Substance use disorders

Psychotic disorders

Crude
OR(95%CI)

Adjusted
OR(95%CI)

Crude
OR(95%CI)

Crude
OR(95%CI)

Adjusted
OR(95%CI)

Crude
OR(95%CI)

Adjusted
OR(95%CI)

Crude
OR(95%CI)

Adjusted
OR(95%CI)

Any disorder

Variables

Adjusted
OR(95%CI)

Sex

female
male

1
1.4(1.1-1.8)

1
1.5(1.1-2.0)

1
0.7(0.4-1.1) -

1
0.5 (0.3-0.8)

1
0.5(0.3-0.8)

1
15.1(8.8-25.8)

1
14.7(7.8-27.8)

1
2.2(1.2-4.0)

1
1.8(1.0-3.2)

Residence area

rural

1

-

1

1

-

1

-

1

-

urban

0.8(0.6-1.1)

-

0.8(0.5-1.2) -

1.1(0.6-1.9)

-

1.0(0.6-1.8)

-

0.6(0.3-1.2)

-

18-39

1

-

1

1

-

1

-

1

-

40-54

1.1(0.8-1.5)

-

1.2(0.7-2.0) -

1.1(0.6-1.9)

-

1.5(0.9-2.5)

-

0.5(0.3-1.1)

-

55+

1.3(1.0-1.8)

-

1.4(0.8-2.4) -

1.1(0.6-1.9)

-

1.1(0.6-2.0)

-

0.5(0.2-2.0)

-

divorced/widowed 1

1

1

1

-

1

-

1

1

never married

0.7(0.5-1.1)

0.8(0.5-1.4)

0.6(0.2-1.5) 0.6(0.3-1.4)

0.5(0.2-1.3)

-

0.6(0.2-1.6)

-

2.2(0.9-5.5)

2.6(0.9-7.1)

married

0.6(0.4-0.8)

0.7(0.5-0.9)

0.5(0.4-0.7) 0.6(0.5-0.9)

0.7(0.3-1.4)

-

1.3(0.8-2.3)

-

0.4(0.2-1.0)

0.5(0.2-1.0)

no

1

-

1

1

-

1

-

1

-

yes

1.7(0.7-2.0)

-

1.0(0.7-1.8) -

1.1(0.5-2.5)

-

1.7(0.8-3.3)

-

0.4(0.1-1.2)

-

yes

1
0.6(0.3-1.0)

1
1
0.4(0.2-0.9) 0.5(0.2-1.0)

1
0.5(0.3-1.0)

1
0.5(0.2-1.0)

1

-

1

-

no

1
0.6(0.4-1.0)

1.2(0.5-2.9)

-

0.4(0.1-2.8)

-

farmer

1

1

1

1

-

1

1

1

1

housewife

0.5(0.3-0.8)

-

0.5(0.1-2.6)

1.2(0.9-7.6)

0.2(0.1-0.5)

0.1(0.0-0.0)

0.5(0.3-0.7)

0.6(0.3-1.2) 0.7(0.3-1.3)
0.4(0.2-0.7) 0.5(0.3-0.8)

0.8(0.3-1.9)

employed

0.6(0.3-1.1)
0.6(0.4-0.9)

0.5(0.2-1.2)

-

1.7(0.7-4.2)

1.4(0.6-3.4)

0.4(0.2-0.9)

0.3(0.1-0.7)

retired

0.5(0.4-0.8)

0.6(0.4-1.0)

0.5(0.3-0.8) 0.5(0.3-0.9)

0.7(0.3-1.6)

-

0.9(0.3-2.3)

1.0(0.4-2.9)

0.2(0.1-0.6)

0.3(0.1-0.7)

unemployed

0.9(0.5-1.5)

1.0(0.6-1.6)

0.9(0.4-2.2) 0.9(0.5-1.9)

0.5(0.2-1.3)

-

1.0(0.3-2.8)

1.0(0.4-3.1)

0.8(0.3-1.9)

0.4(0.1-1.2)

0-6

1

1

1

1

-

1

-

1

-

7--9

0.5(0.4-0.7)

0.6(0.5-0.8)

0.5(0.3-0.7) 0.6(0.4-0.9)

1.0(0.5-1.7)

-

1.0(0.6-1.9)

-

0.9(0.4-2.2)

-

10--12

0.5(0.4-0.7)

0.5(0.4-0.8)

0.9(0.5-1.6)

-

1.0(0.4-2.1)

-

0.4(0.2-1.0)

-

13+

0.4(0.3-0.7)

0.5(0.3-0.8)

0.6(0.3-1.1) 0.8(0.5-1.4)
0.5(0.2-0.9) 0.8(0.4-1.7)

0.9(0.5-1.7)

-

1.0(0.5-2.0)

-

0.4(0.1-1.2)

-

Age in years

Marital status

living alone
Tianjin Hukou
Employment status

Education in years

-

1

-

1

1

Perceived
economic status

moderate or good 1

1

1

1

-

1

-

1

1

poor

1.5(1.1-2.0)

1.3(0.9-1.7)

2.1(1.4-3.3) 1.7(1.0-3.0)

1.0(0.6-1.5)

-

0.7(0.4-1.2)

-

2.2(1.1-4.3)

1.8(0.9-3.4)

Per capita family income

below median

1

-

1

1

-

1

-

1

-

above median

0.9(0.7-1.1)

-

0.7(0.5-1.1) -

1.1(0.7-1.7)

-

1.6(01.0-2.8)

-

0.5(0.2-1.1)

-

do not know

1.2(0.5-3.0)

-

1.3(0.5-3.1) -

0.6(0.2-1.9)

-

1.3(0.4-4.6)

-

4.9(0.6-39.5)

-

good

1

1

1

1

-

1

1

1

-

moderate

1.6(1.1-2.3)

1.6(1.1-2.3)

2.2(1.1-4.5) 2.2(1.1-4.7)

1.9(1.0-3.9)

-

1.2(0.7-1.9)

1.0(0.6-1.8)

2.0(0.7-5.3)

-

poor

1.4(0.9-2.6)

1.2(0.8-1.9)

2.4(1.1-5.6) 2.1(0.8-5.2)

1.9(0.8-4.3)

-

0.3(0.1-0.6)

0.3(0.1-0.5)

1.5(0.5-4.1)

-

Perceived Living condition

1
-

1

Confidence intervals in bold type as statistically significant at the p<0.05 level
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DISCUSSION
Several limitations should be considered when interpreting the results. First, TJMHS
results will not be completely generalizable to the whole of China because of the
regional differences in e.g., population composition and culture. Second, for some
disorders, only the current (1-month) prevalence can be assessed in the used version
of the SCID, possibly leading to an underestimation of the pooled lifetime prevalence
rates for mood and anxiety disorders. According to a previous study the average ratio
of lifetime to 1-month prevalence was 225. If we assume that this same ratio applies
to the disorders for which we only have 1-month prevalence and the four disorders
never co-occur with any of the other disorders, we arrive at a maximum estimated
lifetime prevalence of 1.2% for dysthymic disorder, 0.8% for generalized anxiety
disorder, 0.2% for somatoform disorders and 0.2% for adjustment disorder. Given the
overall prevalence, it is unlikely that such increases in estimated lifetime prevalence
would have strongly influenced the overall lifetime prevalence estimations, but this is
based on rather strong assumptions. In next surveys, lifetime prevalence should
therefore ideally be assessed for all disorders. Third, all data about lifetime mental
disorder and AOO was collected retrospectively, which could have led to recall bias.
Also, reporting bias could have arisen due to forgetfulness, stigma-induced
concealment, or other unknown sources26,27. Fourth, the AOOs and number of years
since onset are both important in determining the persistence of mental disorders.
However, the AOOs were not assessed for NOS disorders and dysthymic disorder.
As a result, the correlates of persistence of NOS disorders could not be analyzed.
Despite these limitations, the presented study has several strengths and
provides a range of relevant epidemiological insights. First, the study is the first to
provide a relatively up-to-date insight into the mental health epidemiology of the
region of Tianjin, which is typical for the many rapidly developing and/or changing
urban areas in China. As such, the results and observed trends in this survey can
also be relevant for other areas that go through the same rapid (economic)
development and urbanization. Second, the prevalence rates were estimated based
on psychiatrist-rated, SCID-based diagnoses, whereas many previous surveys have
used lay-administered interviews. By comparing the results of this study with other
studies using the same or different diagnostic instruments, more information can be
obtained about the influence of assessment method on the stability of prevalence
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estimates. Third, the reported sociodemographic correlates of mental disorders can
be compared to those from other regions and/or countries to gain insight into possible
influences of culture- and/or income-related factors. Fourth, this study investigated
the prevalence of NOS mental disorders, which are often not assessed in large
surveys despite the fact that they are considered to have clinical relevance. In fact,
the results show that NOS diagnoses are comparatively common. Finally, the
presented results apply to a low income region of the world and can be a reference
for surveys in other low-income and middle-income countries, for which up-to-date
data on mental health are comparatively scarce but urgently needed to develop
mental health (care) policies. The results are discussed in more detail below.
Mental disorder prevalence
Comparison with previous surveys in China shows that the observed lifetime
prevalence of any disorder (23.6%) in the TJMHS was substantially higher than that
found in the 1982 and 1993 national surveys (prevalence rates were 3.3% and 2.9%,
respectively)2,3 and was also higher than the lifetime prevalence of 13.2% in a recent
regional surveys in China17. However, the current results were more similar to the
lifetime prevalence rate of 21.2% that was found in the Shenzhen survey in 2006 5
and to the lifetime prevalence rate of 20.0% that was found in the four provinces
study7. The currently observed 1-month prevalence of any disorder was higher than
the 1-month prevalence that was found in Guangzhou (4.3%)28 and was considerably
lower than that found in the four provinces survey (17.5%)7. Differences between the
current and previous surveys could be explained by (1) sociodemographic/cultural
differences across regions1, (2) changes over time due to rapid social and economic
changes29,30, and (3) methodological factors (e.g., sampling methods, sample
population, fieldwork procedures, and quality control methods) 1.
The TJMHS results can also be compared to those from other countries. The
lifetime prevalence of any disorder was lower than that in many other countries,
including the United States31,32 and most other countries that participated in the World
Health Organization World Mental Health Surveys with lifetime prevalence rates
ranging from 12.0% in Nigeria to 39.3% in New Zealand33. Likewise, the observed 1month prevalence of any disorder in the current study (12.9%) was lower than
observed in several other countries (e.g., United States: 15.4%34; the Netherlands:
16.3%35; Brazil: 17.2%35), although lower 1-month prevalence rates were also found
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in Canada (10.4%)35, Germany (10.9%)35 and Australia (13.2%)36. Random
fluctuations and methodological factors could partly explain the lower observed
prevalence rates in the current study compared to many surveys in Western countries.
However, characteristics of Chinese culture could also play an important role in
underreporting of mental problems during face-to-face interviews, as respondents
may fear discrimination and/or stigmatization37. In addition, Chinese respondents
may show a stronger tendency to somatization of psychological symptoms 2,38 than
respondents in other countries, leading to the reporting of less psychological
symptoms on assessment instruments. Although several strategies were used to
build a good interview relationship with the respondents12, it is possible that some
participants still concealed their psychological symptoms.
Disorder Persistence
The results indicated that anxiety disorders were more persistent than substance-use
disorders and mood disorders. These results were in line with previous Chinese
surveys in Beijing39 and Hebei40, and with results from surveys in other countries,
such as the NCS32 and NCS-R31,33. This indicates that irrespective of the observed
prevalence differences, disorders seem to show rather consistent patterns of
persistence.

Interestingly,

persistence

showed

limited

associations

with

sociodemographic factors. This might indicate that these factors play a limited role in
disorder persistence and that other (clinical) factors are more important. Indeed,
previous studies have found that persistence of anxiety disorders was predicted by
childhood trauma, clinical and personality characteristics41,42 and that mood and
anxiety disorder persistence was associated with factors such as physical and mental
health comorbidity, suicide attempts, and treatment seeking43. Such clinical factors
should ideally be investigated in future research on persistence.
Prevalence of NOS diagnoses
The current results showed a high prevalence of NOS DSM classifications, especially
NOS depressive and anxiety disorders. NOS categories, which are also sometimes
referred to as ‘subthreshold disorders’44,45 have been of increasing interest to many
researchers because they are very common46 and are associated with reduced
quality of life and functional impairment. Moreover, patients with a NOS diagnosis are
at a substantially elevated risk for developing full-blown psychiatric disorders46–48. It
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has been suggested that the incidence-rates of mental disorders could be reduced by
offering treatment to people with subthreshold mental disorders4,49–52. The current
results support the notion that subthreshold mental disorders are common, and
suggest that preventive programs to target persons with subthreshold diagnoses
would have to be large-scale endeavors.
Age of onset
Knowledge about the AOO of mental disorders is important because it helps to
determine the appropriate age range to target preventive interventions53,54. The
TJMHS results showed that the first onset of most mental disorders occurs relatively
early in life, suggesting that preventive measures should ideally be targeted at young
people. Interestingly, compared to previous studies, the observed AOO for anxiety
disorders in the current survey (median 31 years) was markedly higher than that in
other Chinese surveys (median: 15-17years)17,39 and surveys in other countries31,53
(median: 15 years in the ICPE survey, 11 years in the NCS-R survey). The median
AOOs for mood disorders (36 years) and substance-use disorders (25 years) were
within the range of median AOO’s found in other Chinese surveys17,39,55 (respectively:
38-40 years and 25-28 years) and the WMHS56 (respectively: 25-45 years and 18-29
years). However, the currently observed AOOs for mood and substance-use
disorders were older than those observed in other countries31,35,57. The sizable
variation in AOOs across the current and previous surveys fits in with the previous
observations that AOO findings generally vary considerably across surveys, without a
clear link to sociodemographic or regional factors33.
Correlates
Several sociodemographic factors were found to be associated with the prevalence of
mental disorders. Consistent with previous surveys2,7,58–60, women were found to be
more likely to have mood disorders and anxiety disorders than men. Conversely, men
were found to be much more likely to have substance-use disorders than women.
Residential area and age were not related to the prevalence of any group of common
mental disorders in this study. This aligns with some previous results
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but not with

others28,62, raising the possibility of urban-rural, regional, or socioeconomic
differences that need to be explored more deeply. An intriguing result of current
survey is that migrant adults in Tianjin (without a Tianjin Hukou) reported lower
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lifetime and 1-month prevalence rates for any mental disorder, mood disorders and
anxiety disorders. One explanation for this could be that most of the migrants in this
survey are relatively permanent migrants because only household members who had
lived in the household for more than 3 months in the past 6 months were eligible for
selection. Permanent migrants are more likely to have stable jobs, higher incomes
and are more likely to have adapted to city life than circular or temporary migrants 63.
Another explanation could be that migrants are relatively healthy selected group of
people. Indeed, there is evidence showing that healthier individuals are more likely to
migrate and that those with poorer health are more likely to return to their
communities of origin64. In line with other studies14,18, in this survey, being a farmer
was found to be a risk factor for having psychiatric disorders. This could be explained
by the fact that farmers in China enjoy low social status, have less access to health
care, less access to education for their children, and less access to housing benefits
than non-farmers. In addition, many farmers are faced with the loss of their land and
livelihood due to rapid urbanization16. The observation that education level is related
to the prevalence of any mental disorder and mood disorders is consistent with other
studies that have shown lower education to be associated with higher mentaldisorder prevalence2,36. Interestingly, perceived economic status was found to be
independently associated with lifetime mood disorder prevalence. In addition, a
moderate perceived housing condition was found to be associated with higher
prevalence of any mental disorder and mood disorders. This indicates that high
economic status and good living conditions could be protective factors against mental
disorders. However, it was also observed that high per capita family income was
related to higher lifetime prevalence of substance-use disorders, possibly because of
the relatively high costs of substances such as alcohol. In addition, poor perceived
housing conditions were related to lower 1-month prevalence of substance-use
disorder. These results align with previous work and indicate that perceived economic
status could be more strongly related to mental disorders than objective
socioeconomic status and could therefore be more responsive to interventions65,66.
Conclusion
The TJMHS results show DSM-IV disorders to be highly prevalent in Tianjin and that
their prevalence is associated with a range of sociodemographic risk factors.
Although more work is needed, the current findings suggest that early preventive
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interventions should be targeted at specific at-risk groups, such as divorced or
widowed individuals, persons with low education levels, farmers, and/or those that
have a low perceived economic status. Eventually, such measures could help to
improve targeted treatment and to reduce the incidence of mental disorders.
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ABSTRACT
Background: Little is known about the public stigma on mental illness and mental
health knowledge (MHK) in China, public stigma and low MHK can negatively affect
patients’ health and increase the burden of mental disorders on society.
Objective: This study aimed at investigating the rates of stigma and MHK, the
correlates of stigma and MHK, and the association between MHK and stigma among
a Chinese population.
Method: The data is from the Tianjin Mental Health Survey (TJMHS), which involved
a large and a representative sample of adult community residents in the Chinese
municipality of Tianjin (n=11,748). In a 12% random subsample (n=1,775) the
Perceived Discrimination and Devaluation scale (PDD) and a mental health
knowledge questionnaire were administered. First, percentages of the responses to
the individual items of the PDD and MHK scales were investigated. Second,
sociodemographic correlates of PDD and MHK, and the association between stigma
and MHK were investigated.
Results: It showed that a sizable proportion of participants responded that others
would hold a negative attitude towards (former) mental patients, especially with
regard to engaging in closer personal relationships. Most people were not familiar
about the causes, treatments and prevention of mental illness. Resident area, age,
education level, per capita family income and employment status were related to
devaluation score and MHK score. MHK was negatively associated with public stigma.
Conclusions: More studies should be conducted to explore the mechanism of public
stigma to mental patient to explain the phenomenon of low devaluation and high
discrimination attitudes in general population in China. There is room for
improvement with regard to levels of public stigma and MHK in China. Providing
psychoeducation to improve public MHK could also contribute to reduction of public
stigma.

KEYWORDS
China; stigma; discrimination; devaluation; mental health knowledge; survey.
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INTRODCUTION
The public stigma on mental illnesses manifests itself in the way the population reacts
to mental1,2. Public stigma have negative effects on the lives of people with mental
illness, by preventing them from pursuing vocational, housing, and healthcare goals,
and holding them back from seeking treatment3,4 and affecting the quality of delivered
healthcare5. Therefore, researchers and policy-makers have sought to develop
strategies to destigmatize mental illness. One suggested strategy has been to
increase mental health knowledge (MHK) with education programs. Indeed, a range
of studies have shown that brief courses about mental illness may reduce prejudices
and stigmatizing attitudes among a wide variety of participants 6,7. In China, it has
been proposed that mental health stigma in China might be addressed by increasing
MHK, using national education programs8. However, the number of investigations of
mental-health stigma and MHK, and their interrelatedness, has been limited, making
it hard to judge if and how educational programs should be targeted. Some studies in
China have shown that public stigma is indeed perceived by patients

9

and their

families10. In addition, Several surveys have shown high public stigma 11,12 and low
MHK about depression13,14 and schizophrenia15. However, an important research
question concerns the actual relationship between MHK and public stigma. In
addition, different aspects and/or types of stigma (devaluation vs. discrimination) and
their relationships to MHK need to be further investigated. Finally, the role of
sociodemographic characteristics (e.g., gender, age, education) and mental health
status need to be considered when investigating stigma and its relationship to MHK.
To this end, stigma and MHK were both measured in a large and representative
sub-sample (n=1,775), drawn from the Tianjin Mental Health Survey (TJMHS)16.
Tianjin is a municipality that has seen rapid socioeconomic development (e.g.,
migration, urbanization) and, as such, is a typical example of the rapid changes that
occur in many regions of China. Therefore, results from the current study could also
give an indication of the prevalence and interrelatedness of stigma and MHK in other
regions in China, for which up-to-date data on mental illness stigma and MHK are
currently scarce. This study aimed to investigate: (1) the rates of stigma and MHK, (2)
the associations of stigma and MHK with sociodemographic characteristics, and (3)
the association between MHK and stigma.
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METHODS
Sample and procedures
Data came from the TJMHS (n=11,748), which was conducted between July 2011
and March 2012. A detailed description of the survey design, methods and objectives
can be found elsewhere16. In short, the TJMHS used a two-phase design to include a
large, representative community sample of respondents aged 18 and older in the
Tianjin region. Participants were selected with a multistage cluster random sampling
method, and were selected using probability proportionate to size of the population of
each primary sampling unit. Initially, a total of 11,748 subjects were screened for
psychopathology risk.
Of the total sample, a random 12% was selected and was administered
additional questionnaires about stigma and MHK. As part of the survey design,
participants were included from randomly selected households located in primary
sampling units (PSU; villages or neighborhoods). All households within each PSU
were assigned a unique ID number (1000, 1001, 1002, 1003 etc.) and only
participants with ID numbers ending with the numbers 00 to 11 were selected into the
subsample, which contained roughly 12% of all subjects. Of the initially selected
subsample (n=1,775), 130 persons refused to participate and 30 persons only
partially completed the assessment. Of the selected participants, 1,609 completed
the stigma questionnaire, 1,615 completed the MHK questionnaire and 1,591
respondents completed both. The latter sample was used for the current analyses.
The study protocol was approved by the medical ethics committee of the Tianjin
Mental Health Center and all respondents signed informed consent prior to
participation.
Measures
Although the instruments were originally self-report questionnaires, they were
interviewer-administered in the TJMHS because a considerable part of respondents
were expected to be semi- or illiterate. In these versions, the interviewer read the
items aloud and recorded the participant’s responses. These versions were used in
all participants, including literate respondents, to ensure standardized measurements.
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The Perceived Discrimination and Devaluation scale (PDD)
The PDD2,17 is a 12-item questionnaire to assess expectations of devaluation and
discrimination toward current or former psychiatric patients. The items assess
how ’most people‘ or ’most employers‘ think or act toward persons with a current or a
prior psychiatric disorder. The items are rated on a five-point scale. Two subdomains
are assessed in the PDD18,19. Perceived devaluation refers to expectations about how
others see (former) mentally ill persons (e.g., as being dangerous, untrustworthy).
Perceived discrimination refers to expectations about how others will act toward
(former) mentally ill persons (e.g., keeping them at a distance, denying them
opportunities). The current study used the Chinese version of the PDD, which has the
same items as the original but uses a slightly modified response scale, adding the
option ‘not sure’. This version was previously shown to have acceptable psychometric
properties20. Individual PDD items were also inspected. For this, each item response
was categorized into three categories, coding ‘completely agree’ and ‘basically agree’
as ‘agree', and ‘basically disagree and ‘completely disagree’ as ‘disagree’.
Mental health knowledge questionnaire
A 16-item questionnaire, developed by the Ministry of Health of China was used to
assess MHK (see Table 3). The scale consists of sixteen items rated on a
dichotomous response scale (yes/no). One point is given for each ‘yes’ response on
items 1, 3, 5, 7, 8, 11, 12, 15, 16 and 1 point is given for each ‘no’ response on items
2, 4, 6, 9, 10, 13 and 14. The item scores are added up to a total score (range: 0-16),
with higher scores indicating higher MHK.
General Health Questionnaire (GHQ-12)
The Chinese version of the GHQ-1221 assesses general psychological distress with
12 items, rated on 4-point scale. Each item was scored as follows: 0=’better than
usual’, 0=’as usual’, 1=’less than usual’ and 1=’much less than usual’, resulting in a
sum score with a range of 0-12. Respondents with a GHQ-12 score above 3 were
considered to have some mental problems. Previous work showed the Chinese
GHQ-12 to have adequate internal consistency (alpha=0.75) and test-retest reliability
(0.72)22.
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Statistical analyses
Results of participants who completed the assessments (n=1,591) were weighted up
to project the total number of individuals in the different research sites and the data
were further weighted to make sure that the sociodemographic distribution (i.e.
gender, age, urban vs. rural) of the sample corresponded to population census data.
Several analyses were done. First, cross-tabs were used to gain insight into the
distributions of the responses to the individual items of the PDD and MHK scales.
Second, PDD and MHK scores were compared between sociodemographic groups,
using independent samples t-tests or one-way ANOVA. Third, to investigate the
association between stigma (subdomains) and MHK, univariable linear regression
analyses were run with stigma score as dependent variable and MHK score as
independent

variable.

Finally,

these

analyses

were

run

with

covariates

(sociodemographic factors and experienced general psychological distress). The
analyses were run with SPSS (v19.0) with alpha set at 0.05 (two tailed)

RESULTS
Sample characteristics
Socio-demographic characteristics are shown in Table 1.
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Table 1 socio-demographic characteristics of the participants (n=1591)
Variables
Sex
female
male
Resident area
urban
rural
Age
18-39
40-54
55+
Education, year
0-6
7-9
10-12
13+
Pre capital family income
above median
below median
Employment status
housewife
having a work
retired
jobless or lose of job
famer
Marital status
never married
married
divorce/lose spouse
GHQ score
≥4
<4

Unweighted(%)

Weighted (%)

887(55.8)
704(44.2)

741(46.6)
850(53.4)

1173(73.7)
418(26.3)

1288(81.0)
303(19.0)

446(28.0)
493(31.0)
652(41.0)

784(49.3)
425(26.7)
382(24.0)

381(23.9)
532(33.4)
371(23.3)
307(19.3)

239(15.0)
470(29.6)
421(26.5)
461(29.0)

751(47.2)
840(52.8)

713 (44.8)
878(55.2)

145(9.1)
659(41.4)
474(29.8)
166(10.4)
159(10.0)

176(11.0)
862(54.2)
268(16.9)
170(10.7)
114(7.2)

114(7.2)
1268(79.7)
209(13.1)

279(17.6)
1277(77.1)
85(5.3)

1494(93.9)
97(6.1)

1490(93.7)
101(6.3)
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Stigma
The PDD item responses are shown in Table 2. To statements about devaluation, a
considerable number of participants (9.2-14.5%) responded that they were ‘not sure’.
Of those providing a response, the majority agreed that others see persons with
mental illness as just as intelligent (item 2; 47.7%) and trustworthy (item 3; 47.0%) as
others, and disagreed that others see entering a mental hospital as a personal failure
(item 5; 69.2%) or think less of persons that enter a mental hospital (item 7; 62.4%).
However, a majority of participants agreed with the statement that most people will
take a person’s opinion less serious once they know a person has been in a mental
hospital (item 12; 55.3%).
To statements about discrimination, a sizable percentage (11.7-17.0%)
responded that they were ‘not sure’. Of the other participants, the majority disagreed
with the statement that a former mental patient would be hired as a teacher (item 4;
55.1%) and agreed with the statements that most people would not hire a (former)
mental patient to take care of their kids (item 6; 68.2%), that most employers would
pass over the application of a former mental patient (item 9; 54.9%), and that most
women would be reluctant to date a man with a history of mental illness (item 11;
70.6%). However, roughly equal percentages of participants agreed and disagreed
with the statement that most employers will hire former mental patient if he/she is
qualified for the job (item 8; 43.7% agree vs. 39.3% disagree) and the statement that
most people would willingly accept a former mental patient as a close friend (item 1;
43.3% agree vs. 44.9% disagree). The majority agreed with the statement that most
people in their community would treat a former mental patient just as they would treat
anyone (item 10; 65.7%).
Mean devaluation scores were higher in rural compared to urban areas, older
age groups, those with 0-6 years of education, those with below-median income and
farmers (See Table 4). Discrimination scores showed no differences across
sociodemographic groups.

90

Table 2 the public’s perception of the stigma attached to former mental patients in Tianjin*
Items
1.
2.

Most people would willingly accept a former mental patient as a close friend
Most people believe that a person who has been in a mental hospital is just as intelligent as the
average person
3. Most people believe that a former mental patient is just as trustworthy as the average citizen
4. Most people would accept a fully recovered former mental patient as a teacher of young children
in a public school
5. Most people feel that entering a mental hospital is a sign of personal failure (R)
6. Most people would not hire a former mental patient to take care of their children, even if he or
she had been well for some time (R)
7. Most people think less of a person who has been in a mental hospital (R)
8. Most employers will hire a former mental patient if he or she is qualified for the job
9. Most employers will pass over the application of a former mental patient in favor of another
applicant (R)
10. Most people in my community would treat a former mental patient just as they could treat
anyone
11. Most young women would be reluctant to date a man who has been hospitalized for a serious
mental disorder (R)
12. Once they know a person was in a mental hospital, most people will take his opinions less
seriously (R)

Agree

Not sure

Disagree

(%)

(%)

(%)

43.3

11.7

44.9

47.7

13.0

39.3

47.0

13.9

39.1

31.9

13.0

55.1

16.0

14.8

69.2

68.2

8.2

23.6

28.4
43.7

9.2
17.0

62.4
39.3

54.9

13.6

31.5

65.7

16.7

17.5

70.6

14.0

15.4

55.3

14.5

30.2

Note: Respondents who endorsed the two points on either side of the mid-point of the five-point scales (values 1+2 and 4+5) were grouped together to the
categories ‘agree’ and ‘disagree’.
R: reversed item;
*Percentages were calculated after weighting.
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Mental health knowledge
The responses on the MHK items are shown in Table 3. High percentages of
participants showed signs of basic knowledge about mental health, as shown by their
affirmative responses (all >80%) to statements about mental health as an integral
part of health (item 1), everyday aspects that are helpful to keep good mental health
(item 11), the unnoticed existence of mental health problems (item 3), the existence
of multiple components of mental health (item 5), the possibility of mental-health
problems at any age (item 8), the role of stress and/or major life events in mental
health problems (item 16), the need to see a mental health professional in case of
mental problems (item 7), and the heritability of mental health problems (item 12).
Also, 75.2% acknowledged the fact that mental problems can influence adolescents’
functioning (item 13). There were also signs of lacking knowledge in the population:
48.7% of respondents thought middle-aged or older adults were less likely to have
mental problems (item 14), 43.2% believed that mental health problems cannot be
cured (item 6), 59.4% agreed that mental illness cannot be prevented (item 9), and
46.0% agreed that diagnosed patients should only take medication for a short period
of time (item 10). Of the respondents, 86.7% agreed with the statement that persons
with an unstable temperament were more likely to have mental illness (item 15), 75.0%
endorsed the statement that mental illness results from something wrong in thought
(item 2) and 69.7% endorsed the statement that all mental illness is caused by stress
(item 4).
MHK levels were lower in rural areas, older age-groups, the low (0-6 years)
education group, farmers, and in those who were never married (Table 4).
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Table 3. the public’s knowledge related to mental health in Tianjin
Items
1. Mental health is an integral part of health.
2. Mental illnesses result from something wrong in thought.
3. Most people may have a mental problem, but they may not
notice the problem.
4. Mental illnesses are all caused by stress.
5. Mental health includes normal intelligence, stable mood,
harmonious relationships, and good ability to adapt and so on.
6. Most mental illnesses cannot be cured.
7. If you suspect that you have mental problems or mental
illnesses, you should go to a psychiatrist or psychologist for help.
8. Individuals at any age can have a mental problem.
9. Mental illnesses or psychological problems cannot be
prevented.
10. Even though a person is diagnosed with a severe mental
disorder, he/she should take medication for only a short period
rather than continuously for a long term.
11. An optimistic attitude towards life, good interpersonal
relationships and a healthy lifestyle are helpful to keep a good
mental health.
12. Persons with a family history of mental disorders have a
higher chance to develop mental disorders or mental problems.
13. Mental problems in adolescents do not influence their
academic achievement.
14. It is less likely to have mental problems or disorders in middle
or old age.
15. Someone with an unstable temperament is more prone to
have mental problems.
16. High psychological stress or major life events could induce
mental problems or disorders.
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Yes
(%)
99.0
75.0
97.7

No
(%)
1.0
25.0
2.3

69.7
95.6

30.3
4.4

43.2
89.9

56.8
10.1

95.4
59.4

4.6
40.6

46.0

54.0

98.2

1.8

82.1

17.9

24.8

75.2

48.7

51.3

86.7

13.3

94.4

5.6

Table 4. Socio-demographic characteristics and differences in scores of PDD scale and
MHK score by socio-demographic variables
Variables
devaluation
discrimination
Mental Health
Knowledge
Mean±s t/F, P
Mean± t/F, P
Mean±
s t/F, P
Sex
d
sd
d
female
male
Resident area
urban
rural
Age
18-39
40-54
55+
Education, year
0-6
7-9
10-12
13+
Per capita family
income

13.9±3.1
13.9±3.3

0.08, 0.94

22.5±4.3
22.4±4.5

0.55, 0.58

11.6±1.9
11.7±2.2

-1.61, 0.11

13.8±3.1
14.3±3.5

1.99, 0.05

22.5±4.3
22.4±4.5

045, 0.66

11.8±2.0
11.2±1.9

5.46, <0.001

13.6±3.0
14.0±3.4
14.4±3.3

7.58, <0.01

22.5±4.4
22.6±4.1
22.1±4.8

2.67, 0.10

12.1±2.1
11.6±2.1
11.2±1.8

26.49, <0.001

15.0±3.6
13.8±3.1
13.6±3.3
13.7±3.0

21.39, <0.001

23.0±4.6
22.1±4.2
21.9±4.5
23.0±4.2

0.75, 0.39

10.7±1.5
11.4±1.8
11.9±2.1
12.4±2.2

130.38, <0.001

above median
below median
Employment
status
housewife
having a job
retired
jobless or lost
jobfarmer
Marital status
never married
married
divorced/lost
spouse
GHQ score

14.0±3.2
14.4±3.3

2.22, 0.03

22.6±4.3
22.7±4.3

0.67, 0.50

12.0±2.2
11.5±1.9

4.61, <0.001

13.1±3.2
13.9±3.2
14.2±3.1
14.1±3.2
14.5±3.7

14.18, <0.001

21.2±4.3
22.8±4.4
22.4±4.2
22.1±4.4
22.2±4.5

0.01, 0.94

12.1±2.1
11.9±2.1
11.4±1.9
11.6±1.7
10.6±1.7

47.49, <0.001

13.8±3.0
13.9±3.3
14.4±3.3

8.03, 0.24

22.3±4.1
22.5±4.5
22.8±4.0

0.67, 0.41

12.1±2.2
11.7±2.0
11.1±2.1

18.67, <0.001

14.2±3.4
13.9±3.2

0.82, 0.41

21.9±4.3
22.5±4.4

1.26, 0.21

12.9±2.5
13.2±2.6

1.16, 0.25

≥4
＜4

Bold values significance level was set at 0.05; two-tailed test
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The association between MHK and stigma
In univariable analyses (Table 5), devaluation, discrimination and PDD total score all
showed significant negative associations with MHK score (R2=0.01-0.07), with the
strongest association between MHK and devaluation (R2=0.07). When adjusted, the
associations remained largely the same (R2=0.04-0.10).
Table 5. unadjusted and adjusted associations between MHK and public stigma
PDD devaluation

PDD discrimination
2

2

MHK unadjusted
model

B (95%CI)
-0.425
(-0.499 - -0.351)*

Beta
-0.271

R
0.074

B (95%CI)
-0.220
(-0.324 - -0.116)*

Beta
-0.103

R
0.011

MHK
adjusted model

-0.389
(-0.466 - -0.311)*

-0.248

0.095

-0.240
(-0.348 - -0.131)*

-0.113

0.041

In the adjusted model the reported coefficient is adjusted for the following dichotomous/categorical
sociodemographic covariates: gender, rural-urban, age-group, education-group, income-group,
employment status, marital status and GHQ score.
*p<0.001

DISCUSSION
This study showed that the Tianjin public holds more negative attitudes to
discriminate mental health patients than that to devaluate them, especially with
regard to engaging in closer personal relationships with (former) mental patients.
Most people did have general knowledge about how to obtain and maintain mental
health, but had less knowledge about the causes, treatment and prevention of mental
illness. MHK level was negatively associated with devaluation and discrimination of
persons with mental health problems. When asked about others’ perceptions of
(former) mental patients, many participants thought that the public holds a negative
attitude with regard to engaging in closer personal relationships with (former) mental
patients. These findings are in line with previous studies in China 9,23–25. Interestingly,
negative attitudes were more often endorsed on discrimination items than on
devaluation items, indicating that public stigma may be especially manifested in
discrimination in the closer personal realm.
Limitations of this study
The present study has several limitations. First, the MHK questionnaire was
developed by the Chinese MOH for use in China specifically, limiting generalizability
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of the findings to other regions of the world. However, several well-known aspects of
MHK26 were included in the MHK questionnaire and several items were quite similar
to those used in other developed scales27,28 and used in other studies29,30. Second,
the generalizability of the findings to all of China may be limited due to large regional
differences. However, the Tianjin area is quite a typical example of the highly
urbanized areas, of which many are found in China and that make up a large part of
its population. Third, the cross-sectional nature of the study forbids any causal
inference.
Public stigma on mental illness
The PDD has been used to investigate mental health stigma in many other countries,
such as Germany31, Vietnam

32

, Russia and Slovakia33. On some items, the Tianjin

public seemed to endorse more negative attitudes than other investigated
populations. For example, 47.7% of the Tianjin sample stated that most others
thought a person who has been in a mental hospital is just as intelligent as the
average person, compared to percentages that ranged from 49.3% (Vietnam) to 67.8%
(Russia). However, 69.2% of the Tianjin sample reported that they did not think that
most people see entering a mental hospital as a sign of personal failure, compared to
percentages in other samples that ranged from of 32.0% (Germany) to 51.9%
(Russia). Also, 62.4% of the Tianjin sample stated that they did not think that most
others thought less of a person who has been in a mental hospital compared to
percentages of 21.8% (Germany) to 44.8% (Vietnam). With regard to the PDD
discrimination items, 31.9% of the Tianjin sample agreed with the statement that
most people would accept a fully recovered former mental patient as a teacher of
young children in a public school, which was higher than in Slovakia and Germany
(15.5% and 27.6%, respectively), but lower than in Vietnam (45.5%). The Tianjin
sample showed a more positive attitude toward the job opportunities of former mental
patients: 43.7% agreed that most employers will hire a former mental patient,
compared to percentages in other samples that ranged from 23.3% (Slovakia) to 40.6%
(Vietnam). Also, a majority of the Tianjin sample stated that they thought that most
persons treat a former mental patient like they would treat anyone, compared to
percentages in other countries from 28.3% (Slovakia) to 46.8% (Vietnam). However,
when circumstances were related to close relationships, the Tianjin sample showed a
higher endorsement of statements about rejection of (former) mental health patients.
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For example, 44.9% of Tianjin sample disagreed with the statement that people
would accept a former mental patient as a close friend, compared to lower
percentages in in Russia (24.7%), Slovakia (29.6%), Germany (23.9%) and Vietnam
(25.9%).
The observed attitudes toward mental illness and differences from other
countries could be related to cultural factors24,33,34. Yang et al.35,36 showed that the
particular manifestations of stigma in Chinese people are shaped by cultural
meanings embedded in Confucianism, pejorative etiological beliefs about mental
illnesses, and the centrality of ‘face’ (i.e. one’s moral standing within society. One of
the central principles of Confucianism is that every member of society must follow the
moral demands of society to achieve personal and social harmony. People with
mental illnesses may be unable to fully meet these demands, leading others to
question their moral status. In addition, Chinese traditional beliefs attribute mental
illness to possession by demons, wrongful child bearing behavior, or wrong-doing by
one’s ancestors34. As a result, people with psychiatric illnesses are regarded as
‘morally bankrupt’ and relegated to a lower moral level. Losing one’s moral standing
or ‘face’ in a community may lead others to avoid contact out of fear for moral
contamination, leading to social exclusion (‘social death’)36. Patients may be
excluded from participating in social networks to prevent embarrassment to the family
and lowering of their moral status. These specific Chinese cultural factors could
explain why manifestations of public stigma toward mental illness are observed
especially in closer personal relationships. However, the results also showed
relatively positive public attitudes with regard to mental illness patients in general,
which could partly be due to previous efforts to reduce public stigma, although this
cannot be determined based on the current study.
Mental health knowledge
The MHK results showed that, on the one hand, most people did have basic
knowledge about how to obtain and maintain mental health: above 90% of individuals
had correct general knowledge mental health. On the other hand, more specific
knowledge, for instance about the manifestations of mental illness in different age
periods and the influences of mental illness on adolescents, was less widespread. A
similar ambiguity could be observed in the reported knowledge about the causes of
mental illness: most people thought the family history and ‘unstable temperament’
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were risk factors to develop mental disorders, but only about 70% believed that
mental illness could result from something wrong in thought or stress. Above 90% of
the respondents knew that seeking professional help was necessary in case of
mental illness but many (43%) also thought mental illness could not be cured or
prevented. The same MHK questionnaire has previously been administered in
Zhengzhou and Guangzhou, where similar response patterns were found37,38. There
have also been studies comparing MHK between China and other countries. A study
comparing Chinese and British beliefs about schizophrenia showed that Chinese
respondents held more religious and superstitious beliefs and British respondents put
more emphasis on beliefs about causes and treatment 29. Two other studies14,15 on
MHK in Chinese subjects in Shanghai, Chinese-speaking Australians in Melbourne
and Chinese subjects in Hong Kong showed lower MHK in Shanghai Chinese than
Hong Kong and Australian Chinese. Together, these results suggest that specific
knowledge about mental illness in the Chinese population is relatively limited. This
specific knowledge could be a particular focus of attention in future educational
campaigns. The current results suggest that such campaigns could be specifically
targeted at socioeconomic groups with comparatively lower MHK, including rural
residents, older persons (>39 years), those with no/low education and farmers.
The relationship between stigma and MHK
The results showed that MHK was negatively associated with devaluation and
discrimination, in line with previous findings39 and supporting the idea that improving
MHK could help reduce public stigma. However, there have also been studies that
found no or an inverse relationship between knowledge-levels and attitudes towards
people with mental illness13. For instance, a longitudinal study in Germany showed
that an increase of public knowledge did not change or even increased the desire of
subjects for social distance from people with mental illness31. A review of studies
about mass media intervention, a common way to increase MHK and to reduce
prejudice and discrimination, concluded that mass media interventions may reduce
prejudice, but that there was insufficient evidence to determine the effects on
discrimination40. Reviews of the literature on interventions to reduce mental-health
stigma in the medium and long term, found some evidence for the effectiveness of
such interventions41,42. Taken together, the current and previous results indicate that
increased MHK may be related to less prejudice, devaluation and discrimination of
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mental-health patients. However, the extent to which MHK can actually be modified
by interventions and whether such changes in MHK are causally related to decreases
in public stigma remains a topic for further study.
Conclusion
In conclusion, there is room for improvement with regard to levels of public stigma
and MHK in Tianjin. The observed negative association between stigma and MHK
indicates that, in addition to targeted programs to reduce mental health stigma,
improvement of public MHK could contribute to reduction of public stigma.
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ABSTRACT
Background: Failure to seek treatment for mental health disorders is a serious
public health concern. Unfortunately, there is little insight into help-seeking and its
associated factors in China which has undergone rapid economic development in the
past 30 years and has an increasing prevalence of mental disorder. Therefore, this
study aimed to (1) investigate help-seeking rates in healthcare and non-healthcare
settings and (2) investigate the correlates of help-seeking behavior in a large Chinese
survey.
Methods: Data came from the Tianjin Mental Health Survey (TJMHS), a
representative sample of adult community residents in the Chinese municipality of
Tianjin (n=11,748). Of these, 1,759 individuals had ≥1 axis-I diagnosis according to
the Diagnostic and Statistical manual– fourth edition (DSM-IV) and were
administered a Help-Seeking Questionnaire.
Results: 15.7% of patients reported lifetime help-seeking, with 4.5% seeking help in
mental healthcare, 3.2% in other healthcare and 8.1% in non-healthcare settings
(e.g., family, friends, spiritual advisor). Among help-seekers, the first help was mostly
sought in non-healthcare settings (58.4%), followed by healthcare (27.5%) and
mental healthcare settings (24.5%). Female gender, younger age, having 7-9 years
vs. 0-6 years of education, a low income, a psychotic disorder and having ≥2
disorders were associated with increased help-seeking. Older age, being married and
having a psychotic or organic disorder were associated with increased help-seeking
in healthcare vs. non-healthcare settings. Mental health knowledge was related to
help-seeking behavior but perceived stigma had no relationship with help-seeking
behaviors of people with mental disorders.
Conclusion: A small percentage of persons with mental disorders in the Tianjin
region seek help and among those who do, variations in the types of help-seeking
may be partially explained by demographic and clinical characteristics.

KEYWORDS:
Help seeking, China, mental healthcare, mental disorder, treatment
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BACKGROUND
Although mental disorders contribute significantly to global health problems and
cause a severe burden on both patients and their environment, many mental disorder
patients do not seek treatment, especially in low- and middle-income countries,
including China1,2. Previous surveys in China have shown that the treatment-seeking
rates of individuals with a mental disorder are low (12-month rate: 3.4%)3 and lower
than rates observed in other low and low-middle income countries4. It has been
suggested that these comparatively low rates of mental healthcare use in China
might be due to inadequate resources to meet demands, unequal distribution of
mental health services across urban and rural areas, and/or inadequate training of
the mental health workforce5.
To address the problem of low mental healthcare use, Chinese healthcare
policy is set to focus on increasing the availability of trained healthcare and nonhealthcare workers to improve the effective delivery of mental healthcare. However,
to gain better insight into the need for mental healthcare and optimal targeting of
improvements, the patterns of help-seeking behaviors of mental health patients and
the correlates of these patterns should be investigated more closely6. Surveys of
help-seeking behavior in Shenzhen and in Beijing and Shanghai showed helpseeking rates of, respectively, 6.7% and 2.9% from healthcare services and of,
respectively, 4.6% and 1.0% from non-healthcare services3,7. Several studies have
investigated correlates of help-seeking and have shown that the experience of high
psychiatric stigma, low mental health knowledge, mild severity of mental disorders,
being separated, divorced or widowed, having a low-income status, and living in a
rural area are associated with a lower probability of seeking and receiving any help
for mental disorders in China3,8,9.
Although previous work has provided important insights into the general
patterns and correlates of help-seeking in China, several important points are in need
of closer investigation. First, little is known about the distribution of help seeking
across different kinds of sources and/or providers of care. Second, the roles of lay
workers or non-formal care providers have been ignored in previous Chinese studies,
although it is known that these play an important role in helping people with mental
health problems5,10,11. Third, previous studies on associated factors of help-seeking
have mainly looked at demographic factors, whereas clinical factors, such as a
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patient’s diagnosis and the disorder’s severity may also be associated with helpseeking behavior12. Finally, the relationships between mental illness stigma and
mental health literacy (MHL), on the one hand, and help-seeking behavior, on the
other hand, have so far received little attention in China, whereas the former are both
considered barriers to help seeking for individuals with mental problems 5,8,10.
Addressing above mentioned points will contribute to gaining the specific insights
that are required to guide the development of a better community-based mental
healthcare system that integrates hospital and community mental services into the
general healthcare system in China6,13. Therefore, this study aimed to investigate: (1)
the total help-seeking and first-time help-seeking rates from different types of
help/healthcare providers among individuals with mental health disorders living in
community, (2) the clinical (e.g., severity; diagnosis) and demographic factors related
to help-seeking and different types of help/healthcare, and (3) the associations of
help-seeking behavior with perceived stigma and MHL.

METHODS
Sample and procedures
Data came from the Tianjin Mental Health Survey (TJMHS; n=11,748) conducted
between July 2011 and March 2012 in Tianjin. A detailed description of the survey
design can be found elsewhere14. In short, the TJMHS used a two-phase design and
a multistage cluster random sampling method to select a large, representative
community sample of respondents aged 18 years and older in Tianjin. First, 11,748
subjects were screened using an expanded version of the 12-item General Health
Questionnaire (GHQ-12) for psychopathology risk. Second, 4,438 participants were
selected and interviewed with the Structured Clinical Interview for the Diagnostic and
Statistical Manual – fourth edition (DSM-IV) axis I disorders (SCID) and also a helpseeking questionnaire (see below) even when they did not meet a DSM diagnosis
according to the SCID. Of the 4,438 interviewed participants, 1,759 individuals met
criteria for one or more DSM-IV axis I mental disorder diagnoses according to SCID15
and were included in the current study to evaluate their help-seeking behavior and
the associated demographic and clinical factors. Of all screened respondents, a
randomly selected 12% were also administered questionnaires on mental health
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stigma and literacy. In the used sample of patients (n=1,759) these measures were
available for 238 patients (13.5%).
Measures
Most of the used measurement instruments are originally self-report questionnaires.
However, in the TJMHS all questionnaires were interviewer-administered because a
considerable part of the sample was expected to be illiterate or semi-literate. To
make sure that measurement was standardized across respondents, the same
assessment method was also used in all literate subjects.
The 12-item General Health Questionnaire
The Chinese GHQ-1216 is used to assess general psychological distress in the past
30 days. Respondents with a GHQ-12 score above 3 were considered to have some
mental problems. The Chinese GHQ-12 has adequate internal consistency
(alpha=0.75) and test-retest reliability (0.72)16.
Structured Clinical Interview for the Diagnostic and Statistical Manual
The Chinese version of the SCID17 was administered by certified psychiatrists to
assess the presence of DSM-IV axis-I mental disorder diagnoses. Most of the
diagnoses can be recorded as ‘lifetime’ (i.e. meeting diagnostic criteria at any time in
the individual’s lifetime) or ‘current’ (i.e. meeting diagnostic criteria at any time in the
previous month). The Chinese SCID has previously been shown to be reliable and
valid8. In the current study, diagnoses were pooled into six broader categories: (i)
mood disorders, (ii) anxiety disorders, (iii) substance use disorders, (iv) psychotic
disorders, (v) organic mental disorders and (vi) other mental disorders. The specific
disorders included in each of these categories are shown in Supplement 1.
Help-Seeking Questionnaire
This instrument lists 23 possible sources of help for psychological problems. For
each source of help, participants were asked if they had ever used it for problems
with emotions, nerves, mental health, the use of alcohol or drugs or other mental
health related problems (response scale: ‘yes’/’no’). In this study, the different
sources of help were divided into two categories: healthcare services and nonhealthcare services. Healthcare services included mental healthcare services and
non-mental healthcare services. Assessed mental healthcare services were: a
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psychiatric clinic in a general hospital, a regular clinic in a psychiatric hospital, a
specialized clinic in a psychiatric hospital, inpatient treatment in a psychiatric hospital,
and a community psychotherapy institute. Assessed non-mental healthcare services
were: a private doctor of western medicine, a private doctor of Traditional Chinese
Medicine (TCM), an internal medicine clinic in a general hospital, a neurology clinic in
a general hospital, inpatient treatment in a general hospital, an outpatient clinic in a
TCM hospital, inpatient treatment in a TCM hospital, a community health center, and
a community pharmacy. The assessed non-healthcare services/sources were:
relatives, colleagues/friends/neighbors, a witch doctor, a Qigong practitioner, a
temple, writing letters to get counselling, a newspaper article or magazine, an internet
support group, and a hotline. If a subject reported seeking more than one source of
help, it was asked which help they sought first. The TJMHS was the first study in
which this questionnaire is implemented.
The Perceived Discrimination and Devaluation scale and Mental Health Literacy
questionnaire
The Perceived Discrimination and Devaluation scale (PDD)18 is a 12-item
questionnaire

assessing

a

respondent’s

expectations

of

devaluation

and

discrimination toward current or former psychiatric patients. The items ask
respondents how they think ‘most people’ or ‘most employers’ think or act toward
persons with a current or a prior psychiatric disorder. The current study used the
Chinese version of the PDD, which has the same items as the original but uses a
slightly different response scale, adding the option ‘not sure’. This version of the PDD
was previously shown to have acceptable psychometric properties19.
The Mental Health Literacy (MHL) questionnaire was developed by the Ministry of
Health of China and was used to assess MHL. The scale consists of sixteen items
with a dichotomous response scale (‘yes’/’no’). A higher total score (range: 0-16)
indicates higher MHL. The items of the MHL are shown in Supplement 2.
Global Assessment of Functioning
The Global Assessment of Functioning (GAF)20 was conducted by the same
psychiatrist who administered the SCID to rate the level of dysfunction in the previous
month due to mental illness. A disability weight was estimated using the GAF score
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(disability weight=[100-GAF score]/100), and individuals with a disability weight of
0.40 or greater were defined as ‘moderately to severely disabled’.
Statistical analyses
Participants were first divided into a help-seekers group and non-help seekers group.
In the help-seekers group, a division was then made between healthcare helpseekers and non-healthcare help-seekers. Cross-tabulation was conducted to
investigate the percentages of help-seekers and non-help-seekers and to compare
healthcare and non-healthcare help-seekers. To investigate which factors were
associated with help-seeking among persons with a mental disorder diagnosis, a
series of univariable logistic regression analyses were conducted, each using the
dichotomous help-seeking outcome (no help-seeking vs. help-seeking) as dependent
variable and one of the demographic factors and diagnostic categories as
independent variable. The variables with significant associations in these univariable
logistic regression analyses were included in a multivariable logistic regression model
to estimate their independent effects and gain insight into their combined effect on
help seeking behavior. Next, similar analyses were carried out in the subsample of
help-seekers, using the type of help (healthcare vs. non-healthcare) as outcome.
Finally, to investigate the association of stigma and MHL with help-seeking in the
subsample of patients that completed the PDD and MHL questionnaire, MannWhitney U Tests were used to compare PDD and MHL scores between help-seeking
groups. A p-value < 0.05 was considered to indicate a statistically significant effect.
IBM SPSS Statistics Version 25 was used to analyze the data. Weights were used in
all statistical analyses (except the non-parametric analyses with the PDD and MHL
because the small sample size after weighting). The detailed weighting process was
described previously14.

RESULTS
Sample characteristics
There were 1,795 individuals diagnosed with any mental disorder. The weighted
mean age was 44.2 years (SD=15.9) and 38.8% of the sample was female. All other
sample characteristics are shown in Table 1.
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Table 1. the characteristics of participants (N=1,759)
Subject characteristics
Demographic characteristics
Female Sex
Age groups
18-39
40-54
55+
Resident region
Urban
Rural
Marital status
Never married
Married
Divorced/lost spouse
Years of education
0-6
7-9
10-12
13+
Employment status Housewife
Employed
Retired
Unemployed/lost job
Farmer
Income group
Below median or do not
know
Above median
Living status
Living alone
Living with other people
Mental health characteristics
GHQ-12 score
<4
≥4
GAF disability
Moderate to severe
Mild
Mood disorders
Anxiety disorders
Substance use disorders
Psychotic disorders
Organic mental disorders
Other mental disorders
Only NOS disorder
More than 1 diagnosis
1

N (unweighted)

%1

933
339
560
860
1288
471
130
1279
350
564
568
368
259
145
590
555
243
226
977
782
275
1484

38.8
43.6
29.0
27.4
80.3
19.7
18.7
73.7
7.7
19.4
28.7
24.4
27.5
6.4
53.0
16.8
13.3
10.5
47.9
52.1
9.9
90.1

1220
539
442
1317
856
359
459
80
206
56
429
282

80.9
19.1
16.9
83.1
39.4
19.2
37.1
3.9
7.7
2.7
24.5
11.4

Weighted percentages
GHQ-12=General Health Questionnaire; GAF=Global Assessment of Functioning; NOS=Not
Otherwise Specified.
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PREVALENCE OF HELP SEEKING
The help-seeking rates among the individuals with a mental disorder diagnosis are
shown in Table 2. Of the participants with mental disorders, 15.7% reported having
ever sought any help in their lifetime. About 4.5% had sought mental healthcare
services and 3.1% had sought other forms of healthcare. Approximately 8.1% of
individuals had only sought help from non-healthcare care providers/services. The
most common form of help sought was that of colleagues/friend/neighbors (7.2%)
followed by relatives (5.5%). The top five most used healthcare sources were a
regular clinic in a psychiatric hospital (2.9%), inpatient treatment in a psychiatric
hospital (1.5%), an outpatient clinic in a TCM hospital (1.3%), an internal medicine
clinic in a general hospital (1.2%) and a psychiatric clinic in a general hospital (1.1%).
Of the individuals who had ever sought any help, the majority of individuals first
sought help from non-healthcare sources (58.4%), with 54% seeking help from
relatives and colleagues/friends/neighbors. About 27.5% first sought non-mental
health services and 24.5% first sought mental healthcare. Of the sought healthcare
services, a regular clinic in a psychiatric hospital was the most common first choice
(13.5%), followed by an internal medicine clinic in a general hospital (5.5%), an
outpatient patient clinic in a TCM hospital (5.5%), an inpatient treatment in psychiatric
hospital (4.1%), and a psychiatric clinic in a general hospital (3.9%).
Demographic and diagnostic correlates of help seeking
Table 3 shows the associations of demographic and diagnostic characteristics with
help-seeking. Being female, having a psychotic disorder and having ≥2 disorder were
associated with higher odds of help-seeking. In the multivariable analysis, being in
the older age-groups, having 7-9 years of education, and having an above median
income were associated with lower odds of help-seeking compared to no help
seeking. Table 4 shows the associations of demographic and diagnostic
characteristics with help-seeking in healthcare settings compared to help-seeking in
non-healthcare settings. In the multivariable analyses, being in the oldest age group,
being married, having a psychotic disorder and having an organic disorder were
significantly associated with higher help-seeking in healthcare services.
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Table 2. The help-seeking rate (N=1759) and first help- seeking rates (N=323) for
various sources
Help seeking sources

Any help (n=1759)

First help (n=323)

N(unweighted)

N(unweighted)

%

%

1.

Relatives

100

5.6

80

26.8

2.

Colleagues/friend/neighbors

101

7.2

59

27.4

3.

A private doctor of western medicine

15

0.8

11

3.3

4.

A private doctor of Traditional Chinese Medicine (TCM)

8

0.3

3

0.9

5.

A witch doctor

17

0.5

6

0.7

6.

A Qigong practitioner

2

0.1

0

0

7.

An internal medicine clinic in a general hospital

33

1.2

20

5.5

8.

A neurology clinic in general hospital

20

0.6

14

2.2

9.

A psychiatric clinic in a general hospital

31

1.1

16

3.9

10. Inpatient treatment in a general hospital

6

0.2

2

0.4

11. An outpatient clinic in a TCM hospital

37

1.3

23

5.5

12. Inpatient treatment in a TCM hospital

0

0

0

0

13. A regular clinic in a psychiatric hospital

72

2.9

49

13.5

14. A specialized clinic in a psychiatric hospital

4

0.2

1

0.1

15. Inpatient treatment in a psychiatric hospital

28

1.5

11

4.1

16. A community psychotherapy institute

4

0.2

2

0.6

17. A community health center

15

0.2

12

1.1

18. A community pharmacy

4

0.1

4

0.6

19. A temple

4

0.1

2

0.2

20. Writing letters to get counselling

0

0.0

4

2.1

21. A newspaper article or magazine

5

0.4

0

0

22. An internet support group

2

0.0

1

0.1

23. A hotline

0

0.0

0

0

7

0.4

3

1.1

323

15.7

323

100

201

7.6

168

41,6

114

4.5

79

24.5

87

3.1

89

27.5

Other
Any form of help

1

Any healthcare services

2

Mental healthcare services

3

Only non-mental healthcare services
Only non-healthcare sources

4

5

122
8.1
155
58.4
1 Includes all forms of help listed in table. 2 Includes mental healthcare services and non-mental healthcare
services. 3 Mental healthcare services include a psychiatric clinic in a general hospital, a regular clinic in a
psychiatric hospital, a specialized clinic in a psychiatric hospital, inpatient treatment in a psychiatric hospital, a
community psychotherapy institute. 4Non-mental healthcare services include a private doctor of western medicine,
a private doctor of Traditional Chinese Medicine (TCM), an internal medicine clinic in a general hospital, a
neurology clinic in general hospital, inpatient treatment in a general hospital, an outpatient clinic in a TCM hospital,
inpatient treatment in a TCM hospital, a community health center, a community pharmacy. 5Non-healthcare
sources include relatives and colleagues/friend/neighbors, a witch doctor, a Qigong practitioner, a temple, writing
letters to get counselling, a newspaper article or magazine, an internet support group, and a hotline.
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Table 3. Association between demographic and psychiatric characteristics and helpseeking (yes/no)
Characteristics
Sex
Age group

Resident area
Marital status

Years of education

Employment status

Per capita family
income
Living status
GHQ score
GAF disability
Mood disorders
Anxiety disorders
Substance use
disorders
Psychotic disorders
Organic mental
disorders
Other mental
disorders
Only NOS disorder
Number of
diagnoses

Male
Female
18-39
40-54
55+
Urban
Rural
Never married
Married
Divorced/lost spouse
0-6
7-9
10-12
13+
Housewife
Employed
Retired
Unemployed/lost job
Farmer
Below median or do not know
Above median
Living alone
Living with other people
0-3
4+
Mild
Moderate to severe
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
No
yes
1
2 or more

Univariable,
OR (95%CI)
1
3.23 (2.28-4.56)
1
0.40 (0.26-0.61)
0.42 (0.27-0.65)
1
1.13 (0.75-1.71)
1
0.38 (0.26-0.55)
0.53 (0.27-1.03)
1
0.56 (0.34-0.92)
1.03 (0.64-1.63)
0.67 (0.41-1.08)
1
0.51 (0.28-0.94)
0.48 (0.24-0.98)
0.99 (0.50-1.96)
0.51 (0.23-1.11)
1
0.46 (0.33-0.65)
1
1.98 (0.99-3.97)
1
2.04 (1.40-2.98)
1
2.56 (1.74-3.75)
1
1.79 (1.28-2.50)
1
1.32 (0.88-1.97)
1
0.22 (0.14-0.35)
1
11.44 (5.89-22.22)
1
1.40 (0.79-2.48)
1
1.93 (0.82-4.55)
1
1.23 (0.84-1.78)
1
2.32 (1.49-3.61)

Multivariable,
OR (95%CI)
1
2.89 (1.81-4.62)
1
0.38 (0.22-0.66)
0.25 (0.12-0.53)
1
0.69 (0.41-1.17)
0.61 (0.26-1.45)
1
0.47 (0.25-0.88)
0.95 (0.50-1.80)
0.61 (0.30-1.24)
1
0.95 (0.46-1.96)
1.60 (0.67-3.82)
0.92 (0.42-2.03)
0.53 (0.22-1.31)
1
0.58 (0.37-0.91)
1
1.25 (0.80-1.96)
1
1.43 (0.84-2.43)
1
1.10 (0.71-1.73)
1
0.54 (0.29-1.01)
1
9.44 (4.19-21.26)
1
2.50 (1.40-4.45)

GHQ-12=General Health Questionnaire; GAF=Global Assessment of Functioning; NOS=Not Otherwise Specified.
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Table 4. Association between demographic and psychiatric characteristics and
healthcare help-seeking.
Characteristics
Sex
Age group

Resident area
Marital status

Years of education

Employment status

Per capita family income
Living status
GHQ-12 score
GAF disability
Mood disorders
Anxiety disorders
Substance use disorders
Psychotic disorders
Organic mental disorders
Other mental disorders
Only NOS disorder
Number of diagnoses

Univariable,
OR (95%CI)

Multivariable,
OR(95%CI)

Male

1

1

Female

0.46 (0.24-0.88)

0.48 (0.17-1.42)

18-39

1

1

40-54

3.94 (1.68-9.26)

3.19 (0.96-10.58)

55+

5.72 (2.30-14.26)

6.74 (1.58-28.68)

Urban

1

-

Rural

1.53 (0.72-3.25)

-

Never married

1

1

Married

2.65 (1.32-5.31)

8.63 (1.42-52.49)

Divorced/lost spouse

2.14 (0.64-7.20)

1.32 (0.12-14.80)

0-6

1

1

7-9

0.67 (0.25-1.82)

1.45 (0.35-6.06)

10-12

0.19 (0.08-0.48)

0.86 (0.21-3.55)

13+

0.11 (0.04-0.30)

1.35 (0.30-6.02)

Housewife

1

-

Employed

0.56 (0.19-1.67)

-

Retired

3.27 (0.84-12.66)

-

Unemployed/lost job

1.26 (0.38-4.17)

-

Farmer

4.63 (0.93-23.01)

-

Below median or do not know

1

-

Above median

0.69 (0.36-1.31)

-

Living alone

1

-

Living with other people

1.61 (0.41-6.26)

-

0-3

1

-

4+

0.82 (0.42-1.61)

-

mild

1

1

moderate to severe

16.00 (6.22-41.21)

2.96 (0.77-11.32)

no

1

1

yes

0.43 (0.23-0.80)

1.74 (0.62-4.87)

no

1

-

yes

0.61 (0.29-1.29)

-

no

1

-

yes

0.43 (0.17-1.12)

-

no

1

1

yes

118.75 (4.05-3483.86)

187.28 (4.19-8376.37)

no

1

1

yes

29.72 (2.56-345.42)

107.59 (4.39-2636.76)

no

1

-

yes

0.46 (0.09-2.25)

-

No

1

1

yes

0.10 (0.04-0.25)

2.40 (0.73-7.89)

1

1

-

2 or more
1.76 (0.81-3.82)
GHQ-12=General Health Questionnaire; GAF=Global Assessment of Functioning; NOS=Not Otherwise Specified.
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Help seeking, perceived stigma and mental health knowledge
Median scores of PDD in non-help-seekers (n=196) and help-seekers (n=42) were 37
(Interquartile range [IQR]: 37-43) and 38 (IQR: 34-44), indicating that there was no
significant difference in terms of mental illness stigma. Median MHKQ scores showed
a small, but significant difference between non help-seekers and help-seekers (11
[IQR: 10-12] vs. 12 [IQR: 10-14], p=0.025). There were no statistically significant
differences in mental illness stigma or MHL scores between help seekers in
healthcare and non-healthcare settings.

DISCUSSION
The results of the current survey showed that of individuals with a lifetime mental
disorder, only 15.7% had ever sought any form of help, with help-seeking rates for
healthcare and non-healthcare settings being 7.6% and 8.1%, respectively. This
observed lifetime help-seeking rate is higher than that in previous Chinese surveys in
Xi’an city (4.7%)21 and Shenzhen City (11.3%)7. However, the rate is much lower
than that found in Western countries (range: 31.4% in Italy to 57.9% in the
Netherlands)22 and in people of Asian ancestry in the United States (25%)23. The
current results showed that the proportion of help seekers in healthcare settings
(7.6%) was roughly similar to the 8% found in the previous four provinces study in
China8 and the 6.7% found in the Shenzhen City survey7. The differences in overall
help-seeking rates across Chinese surveys could be explained by different factors.
First, the lower rate in Xi’an may be associated with its lower economic development
and fewer mental health resources compared to Tianjin and Shenzhen 21. Second, we
included psychotic disorders in our survey, which are more likely to require some
form of help/treatment than many other mental disorders, whereas the Xi’an and
Shenzhen surveys did not include these disorders, which could have contributed to
the lower help-seeking percentages in the latter7,21. Apart from socio-economic
factors, the described differences between the current results (and other findings
from Chinese surveys) and those from surveys in western countries could be
explained by higher levels of stigma toward mental disorders and lower mental health
knowledge in China24.
Relatives and colleagues/friends/neighbors were the most commonly reported
source of help and the first choice to seek help for patients with mental disorders,

115

which is consistent with previous work25. It has been shown that friends or relatives
play an important role in helping patients deal with illness. In addition, they can help
by recommending patients with a mental disorder to eventually seek professional
help26 or traditional, complementary and/or alternative medicine approaches 11. Folk
sources such as Qigong practitioners, witchdoctors and temples have traditionally
been important providers of care for people with mental disorders in China and are
still consulted widely. These practices are based on folk explanatory models that
ascribe mental illnesses to an imbalance in the psychosocial, physiological and/or
supernatural environment11. A previous study among Asian Americans found that 35%
of patients with a lifetime mental disorder had visited religious/spiritual advisors27.
However, the present study showed that only 0.7% of individuals with mental disorder
sought help from such sources, and that in patient who did seek any help, no more
than 0.9% first went to those sources. Interestingly, these rates are much lower than
the rates observed for healthcare use and in the study among Asian Americans. It
may be that seeking help from traditional sources has decreased over time or is
underreported because respondents are reluctant to tell this to an interviewer with a
medical/healthcare-related background.
Interestingly, of the patients who sought any healthcare services, a sizable
proportion only sought non-mental healthcare services and 27.5% sought their first
help in non-mental healthcare. Of the non-mental healthcare services, general
hospitals and TCM hospitals were found to be the most common healthcare
providers. The finding that TCM plays a significant role aligns with previous work.
Two studies that were conducted in Taiwan showed that 9% of patients with
schizophrenia and 40% of individuals with depression had used TCM services 28,29. In
addition, the finding that many patients visit a general hospital aligns with previous
work showing that patients with a mental disorder often visit general hospitals before
they go on to visit mental health professionals26. Only a very small percentage of
patients with a mental disorder in the current survey visited a community health
center, although a previous study in Chengdu showed that 71.8% individuals in an
urbanized community used services from a community health center during the past
year30. The currently observed low usage rates might be explained by low
awareness31 and/or distrust in the quality of the provided service 32, and provides an
indication of where possible improvements could be made.
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We found that in the individuals with mental disorders, females are more likely to
seek any form of help than males, but there were no sex differences in seeking help
from either healthcare or non-healthcare sources. Differences in socialization of men
and women could partly explain the differences in help-seeking, because women
might be more likely to seek social support in response to stressful experiences than
men33. When comparing age-groups, the present study found that older age-groups
had lower odds to seek any help, but when they did, were more likely to seek help in
healthcare than in non-healthcare settings. This result aligns with a previous study
that has found that older generations are less likely to seek help for their mental
disorders34. Marital status was presently found not to be related to any help-seeking
behavior, but of persons who had ever sought any help, married individuals with
mental disorder were more likely to seek help in healthcare than in non-healthcare
settings compared to single, divorced or widowed patients. These results are in
contrast to previous studies showing separated, widowed or divorced people with
mental disorders to more often seek treatment than married individuals 1,4. However,
the current findings are in line with the results of the survey in Xi’an 21. The observed
influence of marital status could be explained by a supportive role of a spouse that
motivates a patient to seek treatment. Indeed, a previous study found that medical
service use was increased by about 40% in the presence of a higher than median
level of spousal support35. Per capita family income was presently observed to be
related to help-seeking behavior, with lower income being associated with higher
odds of seeking any help. However, income was unrelated to seeking help in
healthcare vs. non-healthcare settings. This result is not consistent with findings from
previous work in China that showed individuals with a lower income to have lower
odds of help-seeking3. One explanation for this finding could be that low-income
individuals may be more impaired by mental illness in their daily functioning than
individuals with a higher income. An additional explanation for this finding could be
that people with low income might be more likely to report mental-illness problems
and help-seeking behavior than people with a high income.
Several clinical characteristics (psychotic disorder, organic mental disorders,
having more than 1 mental disorder) were related with higher odds of help-seeking.
This could be explained by the fact that these characteristics are indicative of
considerable severity and severity is a known determinant of help-seeking3,5,8. Indeed,
a previous study found that 90% of people with dementia in rural areas and 98% in
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urban areas sought treatment, and that 77% of individuals with schizophrenia in
urban areas and 70% in rural areas had contact with mental health providers 36.
The current study found no clear association between perceived stigma and
help-seeking behavior in individuals with mental disorders. This does not align with
previous findings on the role of stigma. For instance, a community-based study in the
US found that 25% of people who perceived a need for help did not seek services
partly because they concerned about what others might think37 and a US-based
clinical study showed that higher perceived stigma is related to lower treatment
adherence and higher discontinuation38. However, the current results are in line with
previous work that found no relation between perceived public stigma and mental
health service use

39

. The lack of an association between stigma and help-seeking in

the current study might be explained by the fact that only perceived public stigma (i.e.
other peoples’ perceived stigmatizing ideas/thoughts/actions) and not personal
stigma (e.g., respondents’ own stigmatizing ideas/thoughts/actions) was assessed,
whereas previous work found only personal stigma to be associated with helpseeking for mental health39. The current results did show an association between
help-seeking and higher MHL. Indeed, a previous study in China showed the
importance of knowledge in the process of help-seeking: they found that nearly 80%
of a community resident sample had the intention to seek psychological help if
needed, but only 12% knew of any hospitals or clinics that provide such help 9.
Although the current study had several strengths, including the survey design,
extensive diagnostics, comprehensive help-seeking measurements and the inclusion
of both demographic and clinical determinants, some study limitations should be
considered. First, help-seeking was self-reported and recall bias or social desirability
may have affected the responses. Second, a significant group of potentially
interesting

service

users

were

not

captured

in

this

study

(including

subthreshold/subclinical patients) because only service use of those who were
screened positive for high risk and met the criteria for a DSM disorder was
investigated. Third, the results of the current study apply specifically to the Tianjin
region and we should be careful with generalizing the findings directly to other
regions/countries. Still, the results could give an indication of the kind of help-seeking
patterns and correlates that would be found in comparable regions that have
undergone similar rapid socioeconomic changes. Finally, diagnostic assessment was
limited to DSM-IV Axis I disorders. DSM-Axis II disorders were not included in the
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SCID, whereas such disorders would likely be associated with significant need for
care and help-seeking.
Conclusions
Current findings provide important insights into the pattern and the correlates of helpseeking behavior of people with mental disorder in Tianjin which has undergone rapid
economic development. This study showed that a small percentage of persons with
mental disorders seek help. For patients with mental disorders, relatives and
colleagues/friends/neighbors were the most commonly source of help and the first
choice to seek help from. Of the patients who sought any healthcare services, a
sizable proportion only sought non-mental healthcare services. Variations in the
types of help-seeking may be partially explained by demographic and clinical
characteristics. Such results indicated the target population to intervene to increase
the help-seeking rates. In addition, knowledge of mental health played an importance
role in the process of help-seeking.
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ABSTRACT
Background: smartphones have become ubiquitous in China, offering a promising
way to deliver mental health interventions. However, little is known about current use
and characteristics of smartphone Apps for mental health. The purpose of this study
was to gain insight into available Mobile Mental Health apps in China as of December
2018.
Method: A systematic review was conducted to search, screen and evaluate the
most downloaded apps from the iOS and Android platforms. Selected apps were
categorized according to their main purpose and downloaded to further evaluate their
content. Each app’s affiliation, cost, target users, information security and evidencebased nature were evaluated.
Results: 172 unique apps were identifies. There were 37 apps (35.2%) for
psychological counseling, 50 apps (47.6%) for assessment, 12 apps (11.4%) for
stress relieve, 24 apps (22.9%) for psychoeducation, and 49 multipurpose apps (e.g.,
combination of counseling and assessment; 46.7%). Most apps were developed for
adults (96.5%) in the general population, rather than psychiatric patients. App-based
counseling was mostly provided by psychologists and of assessment apps, only 40%
used evidence-based scales to assess mental problems such as anxiety and/or
depressed mood. Guided meditation was used as the main method to reduce stress
in the stress relieving apps.
Conclusion: Many apps contain useful and evidence-based elements, such as good
quality information, validated measurements and useful meditation methods.
However, for mobile apps to contribute significantly to mental healthcare in China,
considerable challenges remain, including the need for more patient-focused apps
that can actually take on the role of a healthcare provider. In addition, efficacy studies
are needed.

KEYWORDS:
Smartphone application; mobile mental health; mental problems; China
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INTRODUCTION
Mental health problems cause significant distress and negatively impact social
relationships, school performance, occupational attainment, and physical health 1.
Mental disorders have been found to affect 12% to 47.4% of populations worldwide2.
In China, the lifetime prevalence of mental disorders has been found to be 16.6%3 to
23.6%4. Unfortunately, mental health services are currently limited within the existing
Chinese healthcare systems and many patients cannot obtain appropriate treatment
or help for their mental problems5,6. In addition to the lack of available facilities and
trained professionals, low perceived need, poor knowledge of mental disorders, and
mental illness stigma have also been identified as potential barriers to help-seeking
for mental illness5.
Digital technologies could help to partly overcome the above-mentioned
obstacles to help-seeking as they could further the reach of mental healthcare
beyond available healthcare providers and/or clinics. The smartphone is one of the
most rapidly adopted innovations in history7 and provides ubiquitous Internet
connectivity and the possibilities to access, download and run externally created
software applications (“apps”). As such, smartphone technology provides a unique
opportunity to deliver cost-effective and evidence-based mental healthcare services
to large groups of people8. Indeed, studies have shown that smartphone mental
healthcare apps can play an important role in the assessment, prediction, and
monitoring of mental health, as well as in delivery of psycho-education, selfmanagement strategies, recovery support, prevention, promotion and training of
mental health providers9–13.
The great number of smartphone users in China, which is estimated to reach
748.3 million in 201914 and the mobile Health market in China, which grew by 74.5%
from 2016 to 201715, shows that there is a large potential for mental healthcare apps
in China. However, very few studies have been done to gain insight into the number
and types of available apps and their possible effectiveness in China.
On the one hand, available literature seems to suggest limited availability and
use of mental health-related apps in China. For instance, a review study on health
apps in China found that there were many apps targeting both non-professional and
professional users, but described only one app related to mental health16. Another
review on digital technology for treating and preventing mental disorders in low-and
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middle-income countries found six studies about digital technology in China, in which
only one study was about a mental health application. On the other hand, an
examination of the Chinese iOS and Android app stores shows that despite the
scarcity of research, there is an abundance of publicly available mental health apps.
This is unfortunate as consumers cannot access to any information about the quality
of available apps beyond the ‘star’ rating system and user reviews on the app stores.
It is unlikely that these indicators of popularity also reflect the quality, effectiveness or
evidence base of an app. Previous studies outside of China have found that most
mental health apps in commercial market places do not provide evidence-based
therapies, do not follow clinical guidelines, and do not respect privacy regulations
with regard to personal information17–20. Consequently, it is a challenge for both
patients and clinicians to find useful apps when needed. A recent review of 44 mental
health apps (available as of October 2017) in China showed some common features,
such as commercial purpose, services including counseling, education and
assessment21. However, the current market for mental health apps is considerably
larger (e.g., 100+ available apps were found based on the search term ‘mental’ in the
Baidu app store)22. In addition, important characteristics of available apps have
remained unclear, such as the apps’ target user populations, the evidence-base for
their content, and their consideration of data safety issues. To determine if and how
apps could play a role in Chinese mental healthcare delivery, these should be more
thoroughly explored. Therefore the present systematic review was undertaken.
The purpose of this study was to (1) characterize the purpose and content of the
most downloaded mental health smartphone apps available for use by the general
Chinese public, (2) to evaluate whether the content in the offered apps is evidencebased and (3) to gain insight into the application costs and the quality and
comprehensiveness of reporting on data safety in the apps.

METHODS
Mobile application market search
On December 26, 2018, we conducted a search from both the Android (google,
Mountain view, CA, USA) and iOS (Apple Inc., Cupertino, CA, USA) smartphone app
stores in China. The three largest Android app stores in China are Tencent (Tencent
Holding Limited, Shenzhen, China), 360 (Qihoo 360 Technology CO. Ltd, Beijing
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China) and Baidu (Baidu, Inc, Beijing, China) and were chosen to sample apps
because they make up more than 50% of Chinese Android market share. In addition,
we used the Chinese iOS App store to gather a list of apps for the Chinese iOS
market.
We restricted our search to the apps that had the Chinese characters for ‘mental
health’, ‘mental’, ‘psychology’, ‘psychiatry’ or ‘psychological intervention’ or
‘psychological prevention’ in the title or store description of the app. The top 100
apps were collected in each app store. Apps from Android are free to download and
iOS apps are either free or paid. We listed free and paid apps together, mainly
because very few paid apps were found. The eventual selection of apps (see Figure
1) was done according to the following inclusion criteria. (1) The app should in fact be
related to mental health, (2) the app should be available for download, (3) the app
should make use of simplified Chinese language so that any literate Chinese
individual could understand the content of the app easily, and (4) the app should be
useable in Mainland China.
App assessment
The apps that met the inclusion criteria were downloaded onto either a Huawei
mate 9 (Android version 8.0.0), Xiaomi 8 (Android version 8.0.0) or an iPhone 5s
(iOS version 7.1) smartphone device for a complete assessment. The reason for
downloading each app for inspection was that the app description may not be
enough to make a full judgment of the nature and quality of its content. For instance,
in a previous review, authors downloaded apps and found that some could provide
patients with very poor or potentially harmful advice (e.g., recommend people with a
manic episode to drink alcohol before bedtime to assist with sleeping20). Therefore,
for each app it was evaluated if the information in the apps is evidence-based or not.
For apps that were present in multiple app stores, the consistency of the descriptions
across stores was evaluated and complete duplicates were eliminated. Some apps
had a patient version and a clinician version. We assessed these versions separately
because they might provide different services.
For each app, the following general information was extracted (see Table 1): (1)
the main purpose of the app, (2) the app’s affiliation (i.e. commercial, medical center,
or university), (3) the cost, (4) the intended target user, (5) whether or not information
security was emphasized, and (6) whether the contents of the app were based on a
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evidence-based psychological theory or based on advice by professional certified
staff including psychologists, psychotherapists or psychiatrists. The apps were first
categorized based on their main purpose into 5 categories by one of the authors
(YHW) through reading the description of each app: psychological counseling apps,
assessment apps, stress relieving apps, psychoeducation apps, and multipurpose
apps (incorporating components of assessment, education, psychological counseling
and stress relieve). Each category of apps was then further investigated by one of the
co-authors (HFY, YHW, NW, YZH and WJC; randomly assigned to a category). If
anyone found that the initial category was not suitable for an app, the 4 authors
discussed it to reach consensus. For each category, specific additional information
was extracted, which is detailed in Table 1. For mental health education apps, 8 core
aspects of mental health information (see Table 2) were investigated. These aspects
have previously been proposed by the National Health Commission of China23 and
are used to guide mental health education work in the whole country.
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Table 1. The information collected for each of the selected apps
Content
General information
collected for each
app

Values
Affiliation

commercial, university, or medical center.

Cost

pay for download, fully free, or partly free.

Target user

children or adolescents, general public adults,
special for women, special for patients with mental
problems, or special for professional staff.

Data safety
information

Whether each app self-reported relevant information
security measures or not? (yes or no).

Professional
background

Whether the contents of the app were based on a
psychological theory or were based on advice by
professional certified staff including psychologists,
psychotherapists or psychiatrists? (yes or no).

Counseling
pattern

Online (text typing or audio) or offline (help to make
an appointment).

Counseling
provider

Professionals (including psychologists,
psychotherapists or psychiatrists) or trained lay
health supporter.

Target users

Individuals with diagnoses of a mental disorder or
general public.

Assessment
aspect

Personality, symptoms, intelligence, cognitive
function, assessment just for entertainment (e.g.,
Constellations, fortune or other).

Evidence

Are evidence-based measurements or scales used?
(yes or no).

Specific Information
for stress relieving
apps

Methods

Music, mindfulness, relaxation therapy, etc.

Evidence

Is there reference in the app that shows the therapy
is effective? (yes or no).

Specific Information
for education apps

Apps for training
mental health
providers

Books, lectures, audios or other method.

Apps for mental
health
knowledge to
public

According to the 8 core information in Circular of the
General Office of the Ministry of Health on the
Issuance of the Key Information and Knowledge
Points of Mental Health Education.

Specific information
for psychological
counseling apps

Specific information
for assessment
apps
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Table 2. Eight aspects of mental health information
items
1

2

3
4

5

6
7
8

content
Mental health is an integral part of health. No mental illness does not
necessarily mean mental health. Everyone needs not only physical health
but mental health as well.
Mental health and mental illness, like physical health and physical illness,
are determined by multiple interacting biological, psychological, and social
factors.
Given everyone could encounter a kind of mental health problems in his/ her
life. It is necessary to pay attention to and maintain their mental health.
Schizophrenia, depression, behavioral disorders in children and
adolescents, and senile dementia are China's current priority mental
illnesses for prevention and treatment.
Someone who is suspected of psychological behavior problems or mental
illness should go to the medical institutions as soon as possible to receive
advice and formal diagnosis and treatment.
Mental illness can be prevented and treated.
Care for and discriminate against mentally ill patients, and help them return
to their families, communities and society.
Mental health is related to social harmony and development. Promotion of
mental health and prevention and treatment of mental illness is the
responsibility of society as a whole.

RESULTS
Of the 400 screened apps, 172 unique apps met the inclusion criteria (see Figure 1).
Of these, 105 (61.0%) were available in Android App stores, 28 (16.3%) in the iOS
app store and 39 (37.1%) in both iOS and Android app stores. Based on the
descriptions of the main purpose of the apps, there were 37 apps (35.2%) for
psychological consulting, 50 apps (47.6%) for assessment, 12 apps (11.4%) for
stress relieve, 24 apps (22.9%) for psychoeducation, and 49 multipurpose apps
(46.7%). The number of downloads ranged from 16 to 107 million in the Android
stored (download number cannot be obtained in the iOS app store). Detailed
information about the different groups of apps is shown in Table 3.
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Figure 1. Flowchart of the in- and exclusion of apps in the current review of Chinese mental
health apps
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Table 3. The characteristics of apps in different categories n (%)
Contents
Counseling
apps (n=37)
Affiliation
Commercial company
33(89)
University
0
No information
4 (11)
n
Cost
Pay for download
1(3)
Fully free
7(19)
Partly free
29(78)
Target user
Only children or Adolescents
1(3)
Only adults
28(76)
General adults
24(65)
Special for women
1(3)
Special for patients with
0
mental
problems
Special
for professional
3(8)
staffand children
Adults
8(22)
Data safety information
Yes
20(54)
Professional background or
evidence-based
Yes
36(97)
Counseling pattern
Online
37(100)
Offline
24(65)
Counseling provider
Professionals
36(97)
Trained lay health supporter
1(3)
Assessment aspect
Personality
Symptoms
Intelligence
Cognitive function
Entertainment
Stress relieving methods
Music
Meditation
Course
Audio books
Community for stress relieving
Psychoeducation of the
knowledge of mental health
Item1:Mental health is an integral part of health
Item2: multiple interacting factors determinants

Assessment
apps
(n=50)
30(60)

Psychoeducation
apps
(n=24)
14(58)

Multipurpose
apps
(n=49)
43(88)

0
20(40)

Stress
relieving
apps
11(92)
(n=12)
0
1(8)

0
10(42)

1(2)
5(10)

0
44(88)
16(12)

0
3(25)
9(75)

0
20(83)
4(17)

0
10(20)
39(80)

0
50(100)
47(94)
3(6)
0
0
0

0
10(83)
10(83)
0
0
0
2(17)

1(4)
23(96)
19(79)
0
0
4(17)
0

4(8)
38(78)
37(76)
0
0
1(2)
7(14)

5(10)

1(8)

0

20(41)

17(34)
-

9(75)
-

24(100)
-

45(92)
39(100)
15(38)

-

-

37(97)
2(3)

12(24)
10(20)
0
1(2)
36(72)
-

21(51)
33(80)
0
0
22(54)
-

2(17)
7(58)
1(8)
1(8)
1(8)
-

-

Item3: everyone could encounter a mental health problems
in his/ her
life current priority mental illnesses
Item4:
China's
Item5: go to the medical institutions for treatment
Item6: Mental illness can be prevented and treated
Item7: Care for and discriminate against mentally ill patients
Item8: Promotion of mental health is the responsibility of society
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4(28)
6(43)
1(7)
1(7)
2(7)

10(42)
9(38)

35(100)
26(74)

10(42)
10(42)
10(42)
10(42)
10(42)
10(42)

32(91)
26(74)
33(94)
32(91)
30(86)
30(86)

Counseling apps
There were 37 counseling apps and they were all developed by commercial
companies. Of the counseling apps, 7 apps were free to use, 29 apps could be
downloaded for free but charged counseling fees to consumers wishing to use the
app. One app charged a download fee. In terms of the target population, 8 apps were
aimed at adults and adolescents, one was aimed specifically at children and
adolescents, 24 were only aimed at adults. Of the latter, one app was only aimed at
women and 3 apps were aimed specifically at professionals. Twenty apps made
explicit claims about information security measures. All of the apps provided some
kind of online consultation, which means that staff is online to give users feedback
and consultation. Counseling by typed messages was used in 34 apps. Users could
voice-chat with staff in 26 apps. Twenty apps provided an appointment making
service and 4 apps provided services to register appointments at hospitals. Of 37
apps, 36 apps had professionals acting as consultation providers (e.g., psychologists,
psychotherapists or psychiatrists). In 10 apps, the consultation was provided by
psychiatrists. Only 1 app provided consultation by a trained lay health supporter.
Assessment apps
Of the 50 assessment apps, 30 apps had information about the affiliations of their
developers. All of them were developed by companies. Of the apps, 44 were free to
use and the other 6 were free to download but charged a fee for some of the offered
assessments. All apps were aimed at adults and 3 apps were aimed specifically for
women. Only 5 apps made a claim about information security. Evidence-based
scales were used in 17 apps, of which 12 apps used a personality assessment, 8
assessed emotional problems and one assessed cognitive ability. The most popular
validated questionnaires were the Eysenck Personality Questionnaire (EPQ)24,25 that
was used in 8 apps and the Cattell sixteen personality factor questionnaire
(16PF)26,27 that was used in 4 apps. The Self-Rating Anxiety Scale (SAS)28,29 and
Self-Rating Depression Scale (SDS)30,31 were used to assess anxious and
depressive symptoms in 8 apps. The other 33 apps were mainly aimed to provide
some form of entertainment; they assessed fortunes, mental age, marriage and love,
and occupation abilities, and using items from unknown sources.
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Stress relieving apps
The 12 stress relieving apps were all developed by companies; three apps were free
and 9 apps were free to download but charged a fee for some of the content. Only
one app had a claim of information security. Nine apps provided references to
evidence showing that meditation is an effective method to relieve stress. Audio was
the main medium for stress relieving apps. One app played audio recordings of
methods to maintain mental stability from the Huangdi Neijing (this is an ancient
Chinese medical text that has been treated as the fundamental doctrinal source for
Chinese medicine for more than two millennia). One app provided audio of mood
control courses, 2 apps provided nature sound recordings, and 7 apps provided
audio recordings to guide meditation. Two apps specifically aimed at children and
adolescents and focused on improving their concentration and memory and relieving
examination anxiety. One app provided social community functionality, allowing users
to communicate with each other to relieve stress. The meditation apps provided
different methods, such as respiration exercises in 5 apps, gradual relaxation
exercises in 7 apps, and biofeedback therapy in one app.
Psychoeducation apps
All psychoeducation apps (n=24) were developed by commercial companies. Of the
apps, 4 apps were targeted to mental health professionals and provided training
courses and e-books about mental health to improve the skills of psychologists. Of
these apps, 3 charged a fee for some of the courses in the apps. The other 19 apps
were aimed at the general population and their main purpose was to provide
education and/or knowledge about psychology and mental health. All of these apps
were free for download. None of the apps had a claim about data security. Of the 19
apps, 2 were e-books about behavioral psychology and general psychology, one
provided a list of psychological website links to users, one provided audio recordings
about mental health, one provided case descriptions to let users know the
manifestation of mental disorders, and one provided information about the diagnostic
process of mental disorders. The other 14 apps included psychological popular
science articles in which the common mental problems in parenting, workplace,
marriage and love and development and the coping methods were described. We
scanned the articles in the 14 apps and checked whether they referred to any of the
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eight aspects of mental health information and found that 10 apps referred at least
one aspect and 9 apps covered all of the 8 aspects.
Multipurpose apps
Forty-nine multipurpose apps were evaluated in this study in which 44 apps provided
the affiliation information. One app was developed by institute of psychology of
Chinese academy of sciences and the other 43 apps were developed by companies.
Of the 49 apps, 38 were mainly aimed for adults, 7 apps aimed for individuals without
age limitation, and 4 apps aimed at children and adolescents. In the apps for adults,
there was one app (Guan Ai ++) for people in the workplace; one (Guan Ai Ji Ceng
Gan Bu) was for the cadres at grass-roots level; one app (Hao Xin Qing) had a
version for clients and a version for clinicians. Data safety claims were found for 20
apps. All the apps could be downloaded for free, but users were charged an
additional fee for some content in 39 apps. Most apps (45 apps) involved
professional staff, evidence-based therapies and/or references to evidence-based
materials.
Five of the multipurpose apps combined the four functions of consulting,
assessment, psychoeducation and stress relieve. To apps combined consulting,
assessment and stress relieve, 19 apps combined consulting, assessment and
psychoeducation, none combined counseling and assessment; five combined
counseling

and

psychoeducation,

and

nine

apps

combined

assessment,

psychoeducation and/or stress relieve (two combined assessment and stress relieve,
two combined assessment and stress relieve, and three combined stress relieve and
psychoeducation functions).
In total, 39 multipurpose apps provided some kind of online counseling. Except
for two apps, counseling services were provided by mental health professionals (33
apps involved a psychologists/psychological therapists; 6 apps involved a
psychiatrists). In several apps, users could choose one professional to have a
psychological counseling with, after looking through the profiles of listed
professionals. Depending on the app, users could contact the professional by
telephone, online video/voice chat, text typing, or they could make an appointment
with the professional. Here, users had to pay a fee, depending on the price of the
listed professional. Two apps integrated the appointment registration system for
hospital outpatient in the apps. In these apps, patients could not only consult a
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professional online but also could register an appointment with a professional at a
hospital. One app (Hao Xin Qin doctor version) aimed to help professionals to
manage their clients online.
In total, 41 of the multipurpose apps had some sort of assessment functionality.
Of these, 33 apps used evidence-based self-report questionnaires to evaluate
personality (2 apps use the EPQ and 1 app uses the 16PF), anxious (14 apps use
the SAS) and depressive mood (26 apps use the SDS, 1 app uses the Hamilton
Depression Scale [HAMD]32 and one app uses the symptom checklist-90 [SCL-90]33),
or social phobia (items from the Liebowitz Social Anxiety Scale; LSAS)34. Some
entertainment assessments such as fortune, love and marriage were also included in
23 apps. None of the apps aimed to assess intelligence or cognitive abilities.
Fourteen of the multipurpose apps had stress relieving sections and provided
audio recordings of relaxing music or meditation guidance. Thirty-six apps provided
either psychoeducation articles or audio recordings related to the eight key aspects of
mental health knowledge.
There were 4 multipurpose apps specifically for children and adolescents. One
(jie you nuan xin mao) focused on assessing everyday mood, providing counseling
services and possibilities for discussion with fellow users. One app (xin li mei) is
developed specifically for students in primary and secondary schools in a certain
area, providing multiple services including assessment, stress relieve, counseling
and making appointments with a teacher-counselor. The third app (Q xin li) provided
counseling, questions and answers, micro-lectures and psychoeducational articles for
users. The fourth app (Gao kao jian ya bao) was developed to help students to
reduce stress induced by college entrance examinations by providing counseling,
stress reducing music and assessment.

DISCUSSION
To our knowledge, this is the first study to review the full range of available and most
widely used mental health smartphone apps in China. Evaluation of each of the apps
showed that available apps have different primary aims, with most focusing on
assessment, counseling and/or a combination of multiple purposes (i.e. assessment,
counseling, stress relieve and/or psychoeducation). Most apps were developed for
profit and focused on the adult population. Only 6 apps were specifically aimed at
children and/or adolescents. A majority of the apps provided counseling and/or
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assessment, often enlisting online psychological counselling services

from

professionals such as psychologists, psychotherapists or psychiatrist. However, even
though psychometrically valid assessments of personality, anxiety and depressive
mood were included in some assessment apps, assessments in most apps were
more focused on entertainment than on assessment of psychiatric symptoms. Audiorecordings to guide or accompany meditation were the main materials provided by
the apps that focused on stress reduction. Most psychoeducation apps provided
information that aligned with national guidelines on mental health information.
Evaluation of the target populations for the reviewed apps provided clear insights
into the perceived market opportunities by app developers. This study shows that
developers of mental health apps prefer targeting the general population rather than
patients with mental disorders: no reviewed app focused specifically on patients with
mental disorders. In addition, although there was small number of mental health apps
for specific adult populations (e.g., women, workplace staff) or for mental health
professionals, most apps were aimed at a broad audience. This is understandable
given that most developers will want to acquire as many users as possible, but this
seems to leave room for apps that would focus on assistance to patients with mental
disorders. Interestingly, only few apps were developed for children and adolescents.
This does not reflect the current situation where the prevalence of mental disorder in
children and adolescents in China lies close to the high worldwide prevalence of
20%35. In fact, mental health of children and adolescents clearly is a point of attention
for both policy maker and researchers. The fact that app developers have largely
ignored this population could be due to various reasons. For instance, there are
worries about negative effects induced by mobile phone use36 and many
parents/schools impose time restrictions on mobile phone use by children and
adolescents.
Few of the reviewed apps provided special intervention for actual patients with
mental disorders. This may partly be motivated by market considerations (i.e. smaller
target user population), but could also reflect the current lack of consensus about and
evidence-based guidelines for mobile device-based therapy for mental health
patients. There is a large body of international literature about the use of mobile
interventions for people with mental disorders11,37–39 and similar work has been
carried out in China40. However, the development of smartphone-based therapy is
still in quite an early phase and it may indeed be too early to offer it outside an
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experimental/academic mental healthcare setting. At this point, there is still a long
way to go both in terms of app development and efficacy evaluation, before
evidence-based mobile technology-based therapy can be routinely offered to patients
in China.
With the exception of one app, all apps could be downloaded for free. However,
the actual cost of the offered services depended strongly on what was provided in the
apps. In this study, more than 70% of the counseling apps, stress relieving apps and
multipurpose apps charged a fee for some services, whereas a large part of the
assessment apps and psychoeducation apps were free to use. This might be
because counseling apps, stress relieving apps and multipurpose apps involved
more user-specific services, offered either by paid professionals or as part of
evidence-based stress relieving methods that require a larger initial investment of the
developer than, for instance, the inclusion of articles about mental health or the use
of questionnaires that were previously developed by others. The cost on apps might
present a burden for users, but in this study we do not have the data to investigate on
this.
Assessment was the most popular function across all apps: there were 49
assessment apps and 41 multipurpose apps that had an assessment section.
However, most assessment apps/sections focused on assessment as a form of
entertainment rather than on assessments of real psychological problems and/or
characteristics. Most multipurpose apps that also included counseling and/or stress
relieving sections, used assessments with actual psychological scales, whereas
entertainment assessments were included in most single purpose assessment apps.
Assessments of personality, anxiety and depression were the most common across
the apps that used actual psychological assessment scales, which makes sense
given the high prevalence of anxiety and depressive disorders in China 3,4 and aligns
with previous observations that people with anxiety and/or depression symptoms
often do not seek help from professional institutes or physicians 41. It could be that
this group is relatively likely to use a freely available mobile app for self-assessment.
Psychological counseling was the second most popular service across the
reviewed apps and was provided in 37 counseling apps and in 39 multipurpose apps
with a counseling section. Psychologists were the main counseling providers and
only 16 apps involved psychiatrists as counseling providers. This indicates that
psychologists in China are playing an important role to provide mental health care to
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the general population. This could be due to their larger number, which makes it
easier for users to find a psychologist for mental health services. Indeed, in 2017 it
was estimated that about 40,000 people held a national second- or third-level
certificate in psychological counseling and provided psychological counseling on
either a full- or part-time basis in China42. In contrast, the number of certified
psychiatrists in China (in 2015) was 27,733. Another explanation for the relatively
larger number of psychologists involved in the reviewed apps could be that regulation
in China leads psychologists and psychiatrists to work in different settings.
Psychologists work in a broad range of settings, whereas all psychiatrists in China
need to be registered to a mental hospital or psychiatric ward in a general hospital
that provides inpatient service5. According to the Mental Health Law of the People’s
Republic of China43 psychologists should only perform counseling and are not
authorized to neither perform psychotherapy nor engage in the diagnosis or
treatment of mental disorders. If psychologists detect that a person receiving
counseling may suffer from mental disorders, he or she should recommend the
consulter to seek services in a medical institute. As such, online counseling is a good
way for psychologists to perform initial counseling in population-dwelling persons.
However, it is currently hard to estimate the effectiveness of online psychological
counseling by psychologists in China, because of serious problems with the level of
professionalism of psychological counseling in, with low overall performance levels, a
lack of norms and uneven levels of training and expertise across consulting staff44.
Unfortunately, we did not have any access to information about the kinds of problems
users seek treatment for via the apps and the numbers of users that should be and
that are referred to medical care by the consulting psychologists.
Another important finding in this study is that most mental health apps simply
serve as a means to connect help seekers to healthcare providers, but do not use
digital technologies (e.g., interactive computer-guided treatment algorithms) to deliver
mobile-based interventions that could (partly) replace a healthcare provider. This is
not a problem per se, but it means that such apps do not solve the current problem in
China that there are not enough mental healthcare providers to meet the demand.
For that, apps should actually be developed that can (partially) provide services that
would otherwise be provided by healthcare professionals. More and more apps are
being developed that actually offer a completely digital interactive therapy
environment. For instance, cognitive behavioral therapy-based mobile apps have
139

been developed for a large range of mental problems and the effectiveness of those
mobile-based interventions has been confirmed in several studies 45–49. To the best of
our knowledge, such apps have not yet been developed nor tested for the Chinese
population.
This review showed that meditation was the main offered intervention by apps
that aim to help users relieve stress. Previous studies have indeed shown that
meditation supported by online tools can have a significant beneficial effect on
depression, anxiety and well-being and a large effect on stress50,51. This seems to at
least partially support the evidence-based nature of these apps. However, no
research evaluation exists about the effectiveness of mobile app-assisted meditation
specifically in China.
Most psychoeducation apps covered one or more of the 8 core aspects of
mental health information that have been proposed as part of national policy. As a
result, the apps usually were quite complete and accurate in their information
coverage. The fact that some psychoeducation apps were downloaded more than
one hundred thousand times (e.g., the app ‘geilixinli’ had been downloaded 780,000
times and the app xinlizixunyidianling had been downloaded 580,000 times),
indicates that mobile psychoeducation can play an important role in disseminating
mental health knowledge, which in turn could help reduce levels of depressive
emotions and psychological distress52,53.
Limitations
This review has some limitations. First, we could not obtain the number of downloads
for all apps because the iOS App store does not provide this information. In addition,
even for the apps for which the download numbers were known, we could not be sure
about the number of persons that actually used the app. Second, We base the
evaluation of the apps on quite a superficial screening of what the app looks like and
the information delivered by the developers. We did not check and cannot be sure
that all services (e.g., contact with certified professional) are really provided as
claimed and/or that all apps function correctly. Third, we evaluated if apps made any
statements and/or claims about data safety, but could not evaluate if they in fact
handled data securely. Fourth, we chose a set of search terms to make sure that we
included many top relevant apps. However, it is still possible that we missed
potentially relevant apps.
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Conclusion
This review uncovered a large number of available mental health apps in China. The
results show that there is a large variety in the selected apps’ aims and evidencebase. A considerable part of the apps did contain useful and evidence-based
elements, such as good quality information about mental health, validated
questionnaires, useful meditation methods, and/or access to counselors, which
makes it likely that they can contribute positively to mental health in China. However,
for mental healthcare apps to substantially contribute to mental health in China,
considerable challenges remain, which include the need for more patient-focused
and children- and adolescent-focused apps, the development of apps that can
actually take on the role of a healthcare provider, and effectiveness studies of such
apps.
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CHAPTER 7
General discussion
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Following the research questions outlined at the beginning of this thesis, in this final
chapter, the main findings will first be summarized and discussed. Second,
methodological considerations will be discussed. Last, clinical implications and
opportunities for future research will be pointed out.

SUMMARY OF MAIN FINDINGS
In Chapter 2, we described how we managed to conduct a mental health survey in a
setting with limited psychiatric manpower and resources. In the TJMHS, we used a
two-phase design to obtain a representative sample, while making optimal use of
available resources. Participants were initially selected from 15,538 households. Of
these, 11,748 (75.6%) individuals participated in the Phase 1 screening interview,
which was very close to the a priori calculated necessary minimum sample size of
11,909. Of the screened individuals, 4,438 participants who were either at low,
medium or high risk of psychopathology, finally completed the SCID. The overall
response rate in TJMHS was comparable to the rates in World Health Organization
World Mental Health Surveys1. Importantly, comparison to census data showed that
the weighted TJMHS data adequately represented the Tianjin population of 18 years
and older.
In chapter 3, the first main results of the TJMHS were presented in the form of
estimated prevalence, age of onset and correlates of a range of mental disorders in
Tianjin. Results showed that the lifetime and 1-month prevalence of any mental
disorder were 23.6% and 12.8%, respectively. Mood disorders, anxiety disorders and
substance-use disorders were the most common mental disorders in Tianjin. In
addition, substance-use disorders and psychotic disorders had earlier age-of-onset
than anxiety disorders and mood disorders. Being female was related to higher
prevalence of any mental disorder. Being divorced/widowed, having a Tianjin Hukou,
being a housewife and having a higher education level were associated with lower
prevalence of any mental disorder and of mood disorders.
Chapter 4 described a study into perceived mental health stigma and MHL, the
correlates of this stigma and MHL, and the association between MHL and stigma in
the Tianjin population. The results showed that the general population in Tianjin
perceived much higher levels of discrimination than devaluation of patients with
mental disorders. Most people were not familiar with knowledge of causes,
treatments and prevention of mental illness. People living in rural area, at younger
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age, having lower education level, having a lower per capita family income, and
being unemployed or being a farming were related to higher levels of mental health
patient devaluation and lower MHL score. Higher MHL was found to be associated
with both lower perceived mental health discrimination and devaluation.
Chapter 5 described the investigation of help-seeking behavior in both
healthcare and non-healthcare settings by those with a mental disorder. In addition,
the socioeconomic correlates of help-seeking behavior were investigated. This study
showed that only 15.7% of mental health cases reported lifetime help-seeking. Help
was most commonly sought in non-healthcare settings, such as friends or relatives.
Female gender, younger age, 6-7 years of education, low income, having a psychotic
disorder and having ≥2 disorders were associated with increased odds of helpseeking. Seeking help in healthcare rather than non-healthcare settings was
associated with older age, being married and having a psychotic or organic disorder.
Chapter 6 described a review that was aimed to gain more insight into the
availability and quality of m-health applications that could help to improve mental
healthcare capacity and coverage across China by use of intelligent technology. A
systematic review was conducted to search, screen and evaluate the most
downloaded apps from iOS and Android platforms in China. This review identified
172 unique apps, which were categorized into five groups: psychological counseling
apps (n=37, 35.2%), assessment apps (n=50, 47.6%), stress relieving apps (n=12,
11.4%), psychoeducation apps (n=24, 22.9%), and multipurpose apps (e.g.,
combination of counseling and assessment; n=49, 46.7%). Evaluation of each app
revealed that many apps merely functioned as a means to establish contact between
patients and care providers, rather than actually taking over tasks from or replacing
care providers. In addition, the review showed that most apps target the general
population and that there is a lack of apps that actually target psychiatric patients.
Luckily, evaluations of the apps also showed that provided information and/or used
techniques (e.g., relaxation exercises, elements of CBT) were often supported by at
least some evidence.
Together, the described results provide an overall view of the mental health
situation in Tianjin. The observed rates of mental healthcare use, perceived stigma
and MHL provide clear cues for future development of the mental health prevention
and/or treatment strategies in the area. One of the possible strategies would be the

148

increased use of m-health, for which several recommendations could be formulated
based on the presented review. Below, the results will be reflected on more closely.

REFLECTION OF THE FINDINGS
One of the most striking findings in this dissertation (Chapter 4) was that only a small
percentage of persons with a mental disorder did seek any help, even in non-mental
healthcare settings, which could be a strong signal that there is a sizable unmet need
for mental health care in Tianjin. To increase the number of patients that seek help,
their knowledge about available help and the ways to find it need to be increased and
potential stigma needs to be decreased by e.g., psychoeducation programs. However,
this would mean that in parallel, the availability of mental healthcare facilities should
be increased, which will be a challenge, judging by the numbers found in the TJMHS.
According to the Sixth National Population Census in 2010 of China, there were
about 11 million adults in Tianjin. Based on our lifetime mental disorder prevalence
estimate of 23.6%, almost 2.6 million people in Tianjin would be expected to have a
mental disorder somewhere during their lifetime, which, if all of these patients were to
receive proper care, would be a big challenge to the current mental health system in
Tianjin. A previous study showed that in 2006, numbers of psychiatrists, nurses and
beds per 100,000 people in Tianjin were 5.38, 8.48 and 4.11, respectively 2, which
although much higher than the national number in China in 2008 3 (the number were
1.7, 3.1 and 1.68, respectively), is relatively few given the number of people with
mental disorders. In addition, it has been shown that there is an imbalanced
distribution of mental health resources between urban and rural regions, which also
limited the coverage of mental health care in many areas2. Based on this previous
work and the current findings, it is fair to conclude that the available mental health
services in Tianjin will have to be scaled up, so in the long run proper care can be
delivered to as many patients as possible.
To develop strategies for the improvement of mental healthcare in Tianjin, it is
interesting to investigate the help-seeking pattern of people with mental disorders in
Chapter 5. Evaluation of such patterns could provide researchers and policy makers
with important insights into how people with mental disorders currently obtain mental
healthcare and how this could be streamlined better4. In line with other studies5,6, the
majority of patients in TJMHS first sought help from non-healthcare sources, such as
relatives and colleagues/friends/neighbors. This indicates that non-healthcare
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sources can play an important role to help persons with mental disorders, for
instance by recommending patients with a mental disorder to eventually seek
professional help7 or seek traditional, complementary and/or alternative medicinebased help8. In addition, of the patients who sought any healthcare services, a
sizable proportion only sought non-mental healthcare services, of which general
hospitals and TCM hospitals were found to be the most common providers. Such
results indicate that many individuals with mental disorders might not recognize their
mental health problems as such and, consequently, seek help in a more general
setting that may not be optimal for them and could signal a relative lack of knowledge
about possible help/treatments for mental problems. This observation aligns with a
previous survey in a Chinese rural area6, which found that a huge gap exists between
a high intention to seek help for mental problems and low levels of knowledge about
where to get this help. In this thesis, for most people, unfamiliarity with the causes,
treatments and prevention of mental illness (Chapter 4) could partly explain the low
help-seeking rates and comparatively high non-mental healthcare help-seeking rate
and improvement of this knowledge would be likely to improve help-seeking and to
decrease unmet need for care.
To improve the overall mental healthcare situation in Tianjin, two aspects need
to be considered. On the one hand, one should focus on prevention of new onset of
mental health problems. On the other hand, treatment of new and existing mental
disorder cases should be improved.
Effective prevention can help to reduce the risk of mental disorders9. This thesis
provides some important information about possible targets for the prevention of
mental disorders. First, in line with previous surveys10–12, mood disorders, anxiety
disorders and alcohol-use disorders were the most common mental disorders in
Tianjin, indicating that prevention programs could be developed to specifically focus
on these common mental disorder groups (Chapter 3). For example, reducing alcohol
consumption by increasing taxes and other control strategies can help prevent
alcohol-use disorders and the overall population burden due to alcohol abuse13. Also,
previous studies have shown promising effectiveness of prevention programs for
anxiety and mood disorders9,13–15. Chapter 3 also provided information about the
target (sub)populations that could be targeted in particular with prevention programs.
The study suggests that being female, being divorced or widowed, being a farmer,
and having a poor perceived economic status could be suitable indicators to identify
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a target group for mood disorders prevention. For substance-use disorder prevention,
efforts should be focused more on males, persons living alone and persons with a
higher income. For psychotic disorders, attention might be paid to people that were
divorced/widowed, to farmers and people with a low income. Chapter 3 also provides
cues as to the proper timing of prevention measures. In line with other studies16,17,
mental disorders were found to occur at a young age, but the age-of-onset varied
across different mental disorders. Specific phobia, bipolar disorders, substance-use
disorders, and psychotic disorders were found to mostly start during adolescence
whereas depressive disorder and other anxiety disorders were found to start mostly
after the age of 25 years. Overall, this indicates that prevention should be targeted at
the adolescent/young adult population.
Any effort to address the improvement of mental healthcare capacity and
coverage will need to address both demand-side barriers and supply-side barriers.
One pragmatic way to increase mental healthcare capacity could be to involve nonmental healthcare resources in the mental health service system (Chapter 4 and 5).
An example of this was investigated in a study in China on recruiting family members
as lay health supporters. Aided by a mobile phone messaging system, these
supporters helped patients with schizophrenia with supervising medication,
monitoring relapse and side effects, and facilitating access to care. The authors
found that such supporters improved medication adherence and helped reduce
relapses and re-hospitalizations18,19. In addition, in line with previous studies, general
hospitals and TCM hospitals were found in the present survey to play a significant
role in providing care to patients with mental problems

7,20–22

. However, only a very

small percentage of patients with a mental disorder was found to visit a community
health center, although integrating mental health services into the primary care
sphere was proposed to be the priority for mental healthcare system reforms
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.

Therefore, it seems that in order to develop accessible and cost effective mental
health service system, main challenges for policy makers and researchers are to (1)
get patients to seek help when needed, (2) to engage more non-mental health
providers, and (3) to integrate mental healthcare better in an accessible primary care
service system.
Given a lack of available facilities, few trained professionals and unequal
distribution of mental health services across regions, the use of mobile health
technology could be a promising approach to deliver cost-effective and evidence151

based mental healthcare services to large groups of people in China24. In theory, well
designed apps could help to further the reach of mental healthcare beyond available
healthcare providers and/or clinics. Indeed, studies have shown that smartphone
mental healthcare apps can play an important role in several aspects of mental
health, including diagnostics, monitoring, psycho-education, prevention, and training
of mental health providers25–29. In Chapter 6, it was found that there is quite a large
market for mobile mental health apps in China. However, the results of the review
also indicated that the current apps will not be sufficient to address gaps in the
mental healthcare system.
Ideally, population/dwelling individuals that experience some mental problems
could use a dedicated app to first get some psychopathological assessments, and
next receive some type of interactive psychological counseling that targets the
reported

symptoms

and

behaviors.

In

addition,

the

app

could

deliver

psychoeducation (i.e. information about the possible causes of the complaints and/or
needed treatment if symptoms worsen) and stress relieving methods (Chapter 6).
However, currently available apps were primarily developed for commercial aims
(e.g., appointment scheduling services) and mostly targeted to a general population
user base. In addition, the Efficacy of the apps has not or seldom been evaluated.
Based on this, we can identify some aspects of mental health apps that need to be
addressed before they can be implemented as part of an integrated mental health
system. First, apps need to be developed that are capable of interactive assessment
of symptoms and delivery of targeted basic treatment. This means that smart and
interactive algorithms need to be developed and tested. Second, the developed app
should be usable across a broad range of population subgroups, including persons
that already have (a history of) mental health problems. Third, studies need to be
conducted to determine the most optimal algorithms and user interface, and in a later
stage, to test the effectiveness of the app.
This thesis also investigated mental illness stigma, which is one of the factors
that may undermine care seeking and service participation both on the personal level
and on the provider and system level. Chapter 4 provides some evidence indicating
that people are perceived to hold negative attitudes to patients with mental disorders,
especially with regard to engaging in closer personal relationships. On a personal
level, stigma-related attitudes and behaviors could affect health decisions, because
stigma could lead to avoidance of treatment or premature drop out. In addition,
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stigma could impede mental health knowledge, for instance by leading persons to
believe that treatment of mental health problems is ineffective or irrelevant in the
cultural context30. Finally, stigma may lead family and friends to distance themselves
from a mental disorder patient, taking away a much needed social support network 30.
On the provider level, stigma may lead to a lack of financial investment in mental
healthcare, inappropriate treatment, and staff incompetence 30. In China, the stigma of
mental illness does hamper the development of a better mental health workforce
because it discourages young people from pursuing a career in mental health 23.
Therefore, reduction of mental health stigma might be an important step in order to
enable further development of the mental health service system.
One supposed way to decrease mental health stigma is to increase MHL.
However, in the TJMHS we did find no relationship between perceived public sigma
and help-seeking (chapter 5). This does not align with previous findings on the role of
stigma, but it does align with previous work that found no relation between perceived
public stigma and mental health service use31. The lack of an association between
stigma and help-seeking in the current study might be explained by the fact that only
perceived

public

stigma

(i.e.

other

peoples’

perceived

stigmatizing

ideas/thoughts/actions) and not personal stigma (e.g., respondents’ own stigmatizing
ideas/thoughts/actions) was assessed. Indeed, there is previous work that found only
personal stigma to be associated with help-seeking for mental health31. Another
explanation is that both stigma and help-seeking behavior are related to and at least
partly guided by culture32–34. These cultural factors have not been deeply investigated
so far, so it remains unclear how exactly mental health stigma and help-seeking
behavior are related in China.
Other correlates of help-seeking behavior could provide insights to further helpseeking education for people with mental disorders. Being male, being in the older
age-groups, having 7-9 years of education, having an above median income, not
having a psychotic disorder, and having 1 disorder were associated with lower odds
of help-seeking compared to no help seeking. This is in line with a previous study,
which showed that women might be more likely to seek social support in response to
stressful experiences than men35 and a study which found that older generations are
less likely to seek help for their mental disorders than younger generations36. For the
clinical characteristics of mental disorder, not having a psychotic disorder and having
1 disorder were associated with lower odds of help-seeking. This could be explained
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by the fact that these characteristics are indicative of considerably lower severity, and
that severity is a known strong determinant of help-seeking 3,10,11.

METHODOLOGICAL CONSIDERATIONS
The lifetime prevalence of any disorder in Tianjin (23.6%) was substantially higher
than the 1.57% and 1.69%34,37 that were found before 1980 and the prevalence rates
found in the 1982 and 1993 national surveys38–40, 3.3% and 2.9%, respectively. In
addition, the current prevalence rates are higher than the lifetime prevalence rates of
13.2% in Beijing and Shanghai12 and of 16.6% in a recent national mental health
survey between 2013 and 201541. The lifetime prevalence was similar to the lifetime
prevalence rate of 21.2% that was found in the Shenzhen survey in 2006 42 and to the
lifetime prevalence rate of 20.0% that was found in the four provinces study between
2001 and 200510. The difference of the prevalence among those surveys is partly due
to societal and psychological changes. However, we cannot ignore the role of
methodological factors in the observed prevalence differences. First, sampling
methods could be an important factor. In the surveys before 198034,37, the ‘clue
investigation’ approach was used to screen high risk individuals with mental problems.
This method might leave out all but the most visibly severe cases that would result in
a low estimated prevalence of mental disorder at that time. The use of multistage
random sampling in later surveys would partly overcome this methodological issue.
Secondly, the used diagnostic instruments and their translation could also play a role.
Regarding the two national surveys in 1982 and 1993 38–40, although ICD-9 diagnostic
system was followed by the assessment instruments, some nosological features
appropriate for local Chinese conditions at the time were added for the diagnosis of
depressive psychosis and depressive neurosis. These local adaptations might result
in low estimates of milder forms of mental disorders. The CIDI was used in the WMH
survey in Beijing and Shanghai12, the survey in Shenzhen42 and the latest China
mental health survey41. Only the four provinces survey also used the SCID an here
the estimated lifetime prevalence was quite comparable to the TJMHS. A validity
study of CIDI showed a very low diagnostic concordance in anxiety disorders and
psychosis compared to the SCID (The kappa values were 0.25 and 0.16,
respectively)43, so the choice of instrument is very likely to have caused some of the
observed prevalence differences. In the absence of a true gold standard it is hard to
conclude which diagnostic instrument is superior and which prevalence estimates are
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the true estimates but it is clear that one should consider the used instrument when
interpreting prevalence estimates. Third, the interviewer and their training are another
factor than should be considered. Mental health surveys in China used either
psychiatrists or lay interviewers as interviewers. Many of the previous surveys used
lay/interviewer with limited training and previous experience with mental health. The
difference in training and experience between lay interviewers and psychiatrist
interviewers is bound to lead to differences in diagnostic outcomes, although the
nature of these differences remains somewhat unclear. On the one hand, higher
prevalence rates have been found in the current and the four provinces study 10 that
used psychiatrist interviewers. On the other hand, prevalence estimates for some
specific anxiety disorders in surveys using psychiatrists as interviewers were lower
than those in surveys using lay interviewers as interviewers. One explanation for this
might be that most Chinese psychiatrists work in mental hospitals that focus on
severe mental disorders. As a result, the SCID interviewers might fail to recognize
very specific disorders44. Still, rigorous SCID training of psychiatrists is recommended
so missing of disorders should not occur easily.

METHODS IN THE TJMHS
After a review of previous surveys and the possible methodological issues in mental
health survey, we chose a two-phase design as used in the four provinces survey
based on several considerations. First, we chose SCID as the diagnostic instrument
because it covers all the diagnoses of DSM-IV axis I disorders. Second, the twophase design could maximize the use of relatively limited psychiatric manpower.
Third, multistage sampling methods in combination with weighting of analyses would
allow for generalization of the results to the Tianjin population.
Based on previous experience, we also aimed to improve some methodological
issues in TJMHS. We deemed it very important to get the cooperation and obtain
honest answers from participants. To achieve this, several approaches were adopted
to optimize response by gaining the trust of participants. This was done by using local
guides, disseminating the information of the survey and using psychiatrist as
interviewer to administer the screening and diagnostic process. Local guides play a
very important role in establishing contact with each of the selected households. Still,
the response rate of TJMHS was a bit lower than that in other four provinces 10 which
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used similar methods as TJMHS. This might be caused by the fact that a large
portion population in Tianjin lives in urban areas, where compared to rural areas, the
social relationship between families and with local heads is relatively weaker.
Therefore, the local guides may not have known all the households in each of the
sampling sites. Still, it was possible to get generalizable results by weighting the
analyses. Additional measures that were taken to ensure good quality data were
rigorous training of all staff, a test-retest evaluation, a quality control of SCID
interviews, field quality controls and the double-entry of the data. Based on the above,
it is fair to conclude that the prevalence rates obtained in the TJMHS are reliable
SCID-based prevalence rates that are representative of the Tianjin population. Future
surveys could use similar methods but, to increase cost/effectiveness could use a
computer-assisted personal interview (CAPI)45. Currently, a paper-and-pencil
interview (PAPI) was used due to financial considerations and because a Chinese
CAPI version had not yet been developed and tested.

CLINICAL

IMPLICATION

AND

DIRECTIONS

FOR

FUTURE

RESEARCH
The findings in this thesis stress the importance of addressing the large gap between
high prevalence of mental disorders, low help-seeking and the barriers on both the
help provider-side and help demand-side. Our research also suggests new directions
for future research.
Results of thesis indicate that most mental disorders have their onset at an early
age, especial in adolescents. Therefore, prevention programs that target adolescents
might be an effective way to lower the incidence of mental disorders 46,47. Considering
the local situation in Tianjin, schools might be the most proper setting for mental
health prevention and promotion programs. Researchers have proposed that mental
health education should be included in Chinese school curricula48. Promotion and
prevention programs also showed their effectiveness in promoting youth mental
health and in decreasing their stigma attitudes toward mental disorders49–51. Based
on the results of this thesis, a mobile-based program named ‘Gatekeeper’ that aims
to build an early detection and intervention system for students in middle schools and
high schools is being planned in Tianjin. Headmasters and psychological teachers in
schools and psychiatrists in the Tianjin mental health center will be involved in
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different functions in this program. We will implement this program and evaluate its
effectiveness for preventing mental disorders in future research.
In addition, the current findings show that more attention should be paid to
common mental disorders such as substance-use disorders, mood disorders and
anxiety disorders, which are highly prevalent but have received much less attention
than relatively rare disorders like psychosis. Much attention has been paid to
psychosis in China especially among those with violent or socially disruptive
behaviors

52

. For those with serious mental illnesses, the ‘686 Programme’ in China

is launched to integrate mental health services into the primary care system, as well
as to integrate hospital and community-based mental health services to manage the
patients with severe mental disorders (schizophrenia, schizoaffective disorder,
bipolar disorder, delusional disorder, psychotic disorder due to epilepsy, and mental
retardation with psychosis) living in communities23. In this program, such severe
mental disorders are reported by providers in psychiatric hospitals, general hospitals
with psychiatric departments, community health centers and village clinics. In this
system information about patients’ medications, risk of violence and history of crime
and violent or disruptive behavior is also collected. The ‘686 program’ model is
recommended as a referral for the establishment of mental health service system23.
However, because this surveillance system was not developed for research purposes,
it has been very hard to investigate and has been criticized by researchers for its
difficult accessibility, lack of comprehensiveness and poor-quality data53,54.
Depression and substance-related and addictive disorder have been proposed to
also be included in the surveillance scope of this system54. Therefore, more studies
should be conducted in the future to explore a way to also integrate common mental
disorders into the mental healthcare delivery and/or management system and to
evaluate the actual functioning of the system. Given the increasing technical
possibilities, the latter could be done by using online Routine Outcome Monitoring
applications to assess treatment outcome in regular care55, 56.

CONCLUDING REMARKS
With this thesis on ‘Epidemiology and treatment of mental disorders in a rapidly
developing urban region in China: a study of prevalence, risk factors and eapplications’ I hope to have added important knowledge about the mental health
situation in China. Due to the carefully planned design of the TJMHS, I am confident
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that the presented results are reliable and represent the actual situation of mental
disorders in Tianjin. As such, I hope that they will contribute to a better understanding
of mental health in China and to the further development of the mental health service
system in China.
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SUMMARY
This thesis presented results of the Tianjin mental Health Survey (TJMHS). The first
aim was to estimate the1-month (‘current’) and lifetime prevalence of DSM-IV mental
disorders and their sociodemographic determinants in adults aged 18 years of age
and older. The second aim was to assess mental health literacy (MHL) and the level
of stigmatization of mentally ill individuals among community members. The third aim
was to assess help-seeking behavior for psychological problems across formal and
informal care settings and the level of unmet need for mental health services among
individuals with and without mental disorders. The final aim was to evaluate the
currently available mobile mental health applications in China.
Chapter 2 provides a detailed overview of the sampling methods, instruments,
and survey procedures used in the TJMHS. A two-phase design including a
screening phase and a diagnostic phase was used in the TJMHS. An expanded
version of the General Health Questionnaire-12 was used to identify an enriched
sample of individuals at risk of mental disorders in the first screening phase. The
SCID was administrated in the second diagnostic phase to determine whether or not
a DSM-IV mental disorder diagnosis was present. Rigorous training, sampling and
quality control methods were adopted to optimize the quality of the survey results.
In Chapter 3 the prevalence and age-of-onset and the correlates of mental
disorders in adults aged 18 years of age and older are presented. We found that the
lifetime and 1-month prevalence rates of any mental disorder were 23.6% and 12.8%,
respectively. Mood disorders, anxiety disorders and substance use disorders were
the most prevalent mental disorders. Being divorced/widowed, having a Tianjin
Hukou, being a housewife and having higher education level were associated with
lower prevalence of any mental disorder and of mood disorders. Our results indicate
that mental disorder prevalence in Tianjin is considerable and that mental disorders
are steadily being reported more commonly in China in a period of strong
development and urbanization. Some of the identified correlates of mental disorder
prevalence could be used to target and/or profile persons in need of preventive
intervention.
Chapter 4 describes the rates of mental health stigma and MHL, the correlates of
stigma and MHL, and the association between MHL and stigma in the Tianjin
population. Results showed that the general population in Tianjin perceived much
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higher discrimination rather than devaluation to patients with mental disorders. With
regard to MHL, most people were not familiar with the causes, treatments and
prevention of mental illness. Living in a rural area, being younger, having a lower
education level, having a lower per capita family income, not having a job, and/or
being a farmer were related to higher levels of mental health patient devaluation and
lower MHL score. The results indicate that here is room for improvement with regard
to levels of public stigma and MHL in Tianjin. Providing psychoeducation to improve
public MHL could also contribute to reduction of public stigma. The identified
correlates low MHL could help to identify target groups for such psychoeducation.
Chapter 5 describes the investigation of help-seeking rates in healthcare and
non-healthcare settings and the correlates of help-seeking behavior in people with
mental disorders living in the Tianjin community. The results indicate that only a small
percentage of persons with mental disorders in the Tianjin region actually seek help,
and among those who do, variations in the types of help-seeking may be partially
explained by demographic and clinical characteristics. Female gender, younger age,
6-7 years of education, low income, a psychotic disorder and having ≥2 disorders
were associated with higher odds of help-seeking.
Chapter 6 reports a systematic review to gain insight into available mobile
mental health apps in China as of December 2018. The review identified 172 mental
health apps in China, which can be categorized into five groups including
psychological

counseling

apps,

assessment

apps,

stress

relieve

apps,

psychoeducation apps, and multipurpose apps. Evaluation of each app revealed that
many apps function as a means to establish contact between patients and care
providers, rather than actually taking over tasks from or replacing care providers. In
addition, there is a lack of apps that actually target psychiatric patients, rather than
the general population. The results indicate that mobile-based mental health apps
should be developed not only for general population but also for patients with mental
disorders.
In Chapter 7, the main findings, methodological considerations, implications for
clinical practice and future research are discussed subsequently. Due to the carefully
planned design of the TJMHS, reliable and representative results about the mental
health situation in Tianjin were obtained. The observed rates of mental healthcare
use, perceived stigma and MHL provide clear cues for future development of mental
health prevention and/or treatment strategies in the area. New directions for future
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research could be focused on preventing mental disorders in adolescents and
intervening on common mental disorders.
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NETHERLANDSE SAMENVATTING
Dit proefschrift presenteert de resultaten van de Tianjin mental Health Survey
(TJMHS). Het eerste doel was om de prevalentie van de huidige en levenslange
prevalentie van DSM-IV psychische stoornissen en hun sociaal-demografische
determinanten te schatten bij volwassenen van 18 jaar en ouder. Het tweede doel
was om het niveau van kennis over geestelijke gezondheid en stigmatisering van
psychiatrische patiënten te beoordelen. Het derde doel was om de mate waarin
patiënten hulp zoeken in formele en informele zorgomgevingen in kaart te brengen.
Het

laatste

doel

was

om

momenteel

beschikbare

mobiele

geestelijke

gezondheidsapps in China te evalueren.
Hoofdstuk 2 geeft een gedetailleerd overzicht van de samplingmethoden,
instrumenten en onderzoeksprocedures die in de TJMHS werden gebruikt. Een tweefasen ontwerp met een screeningfase en een diagnostische fase werd gebruikt. Een
uitgebreide versie van de General Health Questionnaire-12 werd gebruikt om een
verrijkte steekproef van personen met een verhoogd risico op psychische stoornissen
te identificeren in de eerste screeningfase. Het SCID interview werd vervolgens
gebruikt in de tweede diagnostische fase om te bepalen of er al dan niet een DSM-IV
psychische stoornis aanwezig was. Er werden strenge methoden voor training,
samplen en kwaliteitscontrole toegepast om de kwaliteit van de onderzoeksresultaten
te optimaliseren.
In

hoofdstuk

3

worden

de

prevalentie,

aanvangsleeftijd

en

sociaal

demografische correlaten van psychische stoornissen bij volwassenen van 18 jaar en
ouder gepresenteerd. We vonden dat de levenslange en huidige (1-maand)
prevalentiepercentages voor een psychische stoornis respectievelijk 23,6% en 12,8%
waren.

Stemmingsstoornissen,

middelengebruik

waren

de

angststoornissen

meest

voorkomende

en

stoornissen

psychische

door

stoornissen.

Gescheiden/weduwnaar zijn, een Tianjin Hukou hebben, huisvrouw zijn en een hoger
opleidingsniveau hebben, waren geassocieerd met een lagere prevalentie van
psychische stoornissen en stemmingsstoornissen. Onze resultaten geven aan dat de
prevalentie van psychische stoornissen in Tianjin aanzienlijk is en dat psychische
stoornissen steeds vaker worden gemeld in China. Dit gaat samen met sterke
economische en sociale ontwikkelingen en verstedelijking. Sommige van de
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geïdentificeerde correlaten van de prevalentie van psychische stoornissen zouden
kunnen worden gebruikt om doelgroepen te profileren voor preventieve interventies.
Hoofdstuk 4 beschrijft de resultaten met betrekking tot (1) geestelijke
gezondheidskennis en stigma, (2) de sociaal-demografische correlaten correlaties
van deze kennis en stigma, en (3) de associatie tussen stigma en kennis in de
bevolking van Tianjin. De resultaten ten aanzien van stigma lieten zien dat in de
bevolking

meer

discriminerende

dan

devaluerende

attitudes

jegens

(ex-)

psychiatrische patiënten voorkomen. Met betrekking tot kennis niveaus over
geestelijke gezondheid, waren de meeste mensen niet bekend met de oorzaken,
behandelingen en preventie van psychische aandoeningen. Wonen in een landelijk
gebied, jonger zijn, een lager opleidingsniveau hebben, een lager gezinsinkomen
hebben, geen werk hebben en/of boer zijn, waren allemaal gerelateerd aan hogere
stigma- en lagere kennisniveaus. Deze resultaten geven aan dat hier ruimte is voor
verbetering in Tianjin. Het verstrekken van psychoeducatie om de publieke kennis
over geestelijke gezondheid te verbeteren zou kunnen bijdragen aan de
vermindering van het publieke stigma. De geïdentificeerde sociaal-demografische
correlaten zouden kunnen helpen bij het definiëren van de doelgroepen voor
dergelijke psychoeducatie.
Hoofdstuk 5 beschrijft het onderzoek naar percentages van patiënten die hulp
zoeken voor hun psychische stoornis, zowel in als buiten de gezondheidszorg in
Tianjin. De resultaten geven aan dat slechts een klein percentage van de personen
met een psychische stoornissen daadwerkelijk hulp zoekt. Vrouwelijk geslacht, een
jongere leeftijd, het hebben van 6-7 jaar opleiding, het hebben van laag inkomen, het
hebben van een psychotische stoornis en het hebben van 2 of meer psychische
stoornissen hing samen met een hogere kans op hulp zoeken.
Hoofdstuk 6 rapporteert een systematische review dat als doel had om inzicht te
krijgen in de beschikbare mobiele geestelijke gezondheidsapps in China (tot en met
december 2018). Een review van beschikbare apps in de Chinese app-stores
identificeerde 172 mentale gezondheidsapps in China, die kunnen worden
onderverdeeld in vijf groepen: apps voor psychologische counseling, assessment,
stressverlichting, psychoeducatie, en multifunctionele apps. Uit evaluatie van elke
app bleek dat veel apps met name functioneren als een middel om contact te leggen
tussen patiënten en zorgverleners, in plaats van taken over te nemen van
zorgverleners of deze te vervangen. Bovendien is er een gebrek aan apps die zich
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daadwerkelijk op psychiatrische patiënten richten in plaats van op de algemene
bevolking. De resultaten geven aan dat mobiele geestelijke gezondheidsapps niet
alleen moeten worden ontwikkeld voor de algemene bevolking, maar ook voor
patiënten met psychische stoornissen.
In hoofdstuk 7 worden de belangrijkste bevindingen, methodologische
overwegingen, implicaties voor de klinische praktijk en toekomstig onderzoek nader
besproken. Vanwege het zorgvuldig geplande ontwerp van de TJMHS werden
betrouwbare en representatieve resultaten over de geestelijke gezondheidssituatie in
Tianjin verkregen. De waargenomen percentages van gebruik van geestelijke
gezondheidszorg, en waargenomen geestelijke gezondheidskennis en stigma bieden
duidelijke

aanwijzingen

voor

toekomstige

strategieën

om

geestelijke

gezondheidspreventie en/of behandeling in het gebied verder te ontwikkelen.
Toekomstig onderzoek kan gericht zijn op het voorkomen van psychische
stoornissen bij adolescenten en het ontwikkelen van interventies voor de meest
voorkomende psychische stoornissen.
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