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Summary
Background Macrosocial changes might aff ect mental health. We investigated whether the prevalence of common 
mental disorders (CMDs) changed over a 20-year period of industrialisation in Taiwan.

Methods We used the 12-item Chinese Health Questionnaire to assess mental status of Taiwanese adults in 1990, 
1995, 2000, 2005, and 2010. Respondents with scores of 3 or higher were classifi ed as having probable CMDs. We 
assessed trends of probable CMDs with the Cochran-Armitage test and their risk factors (sex, age, marital status, 
educational level, employment status, and physical health) with multivariable logistic regression. The trends were 
compared with national rates of unemployment, divorce, and suicide.

Findings Of 10 548 respondents, 9079 (86·1%) completed questionnaires. The prevalence of probable CMDs doubled 
from 11·5% in 1990 to 23·8% in 2010 (time trend p<0·001). Increases paralleled rises in national rates of 
unemployment, divorce, and suicide at all fi ve timepoints. Signifi cant risk factors for probable CMDs were female sex 
(adjusted odds ratio 1·6, 95% CI 1·4–1·8), 6 or fewer years of education (1·3, 1·1–1·5), unemployment (1·4, 1·1–1·7), 
and poor physical health that limited daily activities (6·5, 5·4–8·0). When we controlled for these factors in 
multivariable models, the time trends remained signifi cant (p<0·0001).

Interpretation National rates of unemployment, divorce, and suicide increased in parallel with prevalence of probable 
CMDs in Taiwan. Therefore, clinical and social preventive measures both seem important during times of change to 
the economy and labour market.

Funding Taiwan National Science Council.

Introduction
The term common mental disorders (CMDs) is a broad 
diagnostic category for non-psychotic, depressive, and 
anxiety disorders that covers most psychiatric morbidity 
in the general population.1 CMDs lead to substantial 
morbidity worldwide. WHO estimates that depression 
will be the leading cause of disability-adjusted life years 
by 2020.2 Whether the prevalence of CMDs is increasing 
in industrialised nations3–6 and the extent to which trends 
in population mental health are refl ected by trends in 
suicide have been debated.

Studies of trends in the prevalence of CMDs worldwide 
have yielded inconsistent fi ndings. Changes in socio-
economic characteristics of diff erent countries over time 
might contribute to discrepancies between studies. 
Research has also been limited to local communities3 and 
analysis of trends over short time periods.6 Increasing 
prevalence of CMDs was reported from the 1970s to 
the 1990s in countries as diverse as India and the 
Netherlands,3,4 whereas later assessments in the UK and 
Australia showed no notable changes or falls in prevalence 
of CMDs and major depression.5,6 The upward trends in 
prevalence might have been due to changes in attitudes to 
mental health because of increasing public awareness 
and in diagnostic criteria owing to so-called medicalisation 
of CMDs.7 Another possibility is that social, economic, 
and employment changes related to industrialisation 
brought about increased feelings of stress and anxiety.8 

Increased frequency of CMDs has been reported in 
women, unemployed or unmarried individuals, and in 
people who have low levels of education or who are in 
poor physical health.9–11 Moreover, macrosocial factors, 
such as economic instability and income inequality are 
proposed to increase the risk of CMDs.12

Since the 1990s, Taiwan, which has a population of 
23 million, has experienced a rapid transformation in its 
economy, and a predominantly labour-intensive pro-
duction base has moved towards capital-intensive, high-
technology production. Despite economic growth, the 
rapid industrialisation has led to reduced employment, 
particularly among low-skilled workers,13 and increased 
inequality, although less markedly so than in South 
Korea and Thailand, two of the region’s other emerging 
economies.14 Similar rapid economic growth is occurring 
in countries such as Brazil, China, India, Poland, Russia, 
and Turkey,15 but whether population mental health has 
been aff ected has received little attention.16

In 1983, the Taiwan Social Change Survey (TSCS)17 was 
established by a te am of social scientists. Question naires 
were administered every 5 years to assess changes 
in economic attitudes, family, globalisation, national 
identity, political participation, social networks, and 
social problems. From 1990, a mental health section was 
included in the TSCS survey. Here we report the secular 
trends in the prevalence of CMDs and their associations 
with social trends in Taiwan.
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Methods
Administration of questionnaires
The methodology of the TSCS has been described in 
detail elsewhere.17 In brief, the 12-item Chinese Health 
Questionnaire (CHQ-12)18,19 was administered every 
5 years from 1990 to 2010 to representative samples 
of Taiwanese citizens aged 18 years and older in 
358 townships, cities, and villages. A new group of 
respondents was randomly selected each time by methods 
of clustering and systematic sampling. Specifi cally, the 
358 townships and cities were separated into six clusters. 
The number of target respond ents was estimated each 
time the questionnaire was administered, according to 
the size of populations in the townships and cities as the 
primary sampling unit and then in villages and down to 
individuals. Sampling was weighted by sex, age, urban 
setting, and education to match the characteristics of the 
general population of Taiwan. Ethics approval for the 
TSCS was obtained from the Taiwan National Science 
Council. All respondents gave oral informed consent to 
participate before inter views were started.

The CHQs were administered between July and August 
in 1990, 1995, 2000, 2005, and 2010. Responses were 
recorded in face-to-face interviews by trained interviewers. 
Follow-up interviews were done by telephone with a 

Panel 1: The 12 items in the CHQ

Score as follows: not at all, 0; same as usual, 0; rather more 
than usual, 1; or much more than usual, 124

Have you recently:
• CHQ 01* Been suff ering from headache or pressure in 

your head?
• CHQ 02* Had palpitations and worried that you might 

have heart trouble?
• CHQ 03* Had discomfort or a feeling of pressure in 

your chest?
• CHQ 04* Been suff ering from shaking or numbness of 

your limbs?
• CHQ 05† Lost much sleep over worry?
• CHQ 06† Been taking things hard?
• CHQ 07* Been getting along well with your family 

or friends?
• CHQ 08† Been losing confi dence in yourself?
• CHQ 09† Been feeling nervous and strung-up all the time?
• CHQ 10† Been feeling hopeful about your future?
• CHQ 11* Been worried about your family or close friends?
• CHQ 12† Felt that life is entirely hopeless?

CHQ=Chinese Health Questionnaire. *Item specifi cally designed for CHQ. †Items 
taken directly from the General Health Questionnaire.24

1990 (n=2247) 1995 (n=1777) 2000 (n=1588) 2005 (n=1583) 2010 (n=1884) Z score†

Total 
respondents

CHQ-12 
score ≥3 (%)*

Total 
respondents

CHQ-12 
score ≥3 (%)*

Total 
respondents

CHQ-12 
score ≥3 (%)*

Total 
respondents

CHQ-12 
score ≥3 (%)*

Total 
respondents

CHQ-12 
score ≥3 (%)*

Sex

Male 1073 104 (9·7%) 941 116 (12·3%) 800 112 (14·0%) 782 162 (20·7%) 971 189 (19·5%) 7·6‡

Female 1174 154 (13·1%) 836 169 (20·2%) 788 187 (23·7%) 801 244 (30·5%) 913 259 (28·4%) 9·9‡

Age (years)

18–34 1035 104 (10·0%) 561 83 (14·8%) 367 69 (18·8%) 221 60 (27·1%) 598 145 (24·2%) 8·5‡

35–39 856 102 (12·0%) 727 118 (16·2%) 687 128 (18·6%) 612 145 (23·7) 531 130 (24·5%) 7·0‡

50–64 356 52 (14·6%) 289 50 (17·3%) 312 59 (18·9%) 462 120 (26·0%) 500 118 (23·6%) 4·1‡

≥65 No data No data 200 34 (17·0%) 222 43 (19·4%) 288 81 (28·1%) 255 55 (21·6%) 1·8

Marital status

Single 457 54 (11·8%) 290 54 (18·6%) 208 29 (13·9%) 154 39 (25·3%) 581 130 (22·4%) 4·5‡

Married 1690 186 (11·0%) 1352 197 (14·6%) 1198 228 (19·0%) 1258 311 (24·7%) 1092 251 (23·0%) 10·7‡

Previously married 100 18 (18·0%) 135 34 (25·2%) 182 42 (23·1%) 171 56 (32·7%) 211 67 (31·8%) 3·0§

Education level¶

>6 years 1530 160 (10·5%) 1147 157 (13·7%) 1106 193 (17·5%) 1077 234 (21·7) 1319 308 (23·4%) 10·4‡

≤6 years 717 98 (13·7%) 630 128 (20·3%) 482 106 (22·0%) 506 172 (34·0%) 565 140 (24·8%) 6·8‡

Employment status

Employed 1707 187 (11·0%) 1331 207 (15·6%) 1113 204 (18·3%) 1054 258 (24·5%) 1319 296 (22·4%) 10·0‡

Unemployed 49 9 (18·4%) 69 20 (29·0%) 78 15 (19·2%) 76 33 (43·4%) 127 43 (33·9%) 2·5||

Other 491 62 (12·6%) 377 58 (15·4%) 397 80 (20·2%) 453 115 (25·4%) 438 109 (24·9%) 5·9‡

Poor health with limitation in daily activities

No 2175 221 (10·2%) 1665 233 (14·0%) 1511 259 (17·1%) 1482 335 (22·6%) 1762 366 (20·8%) 11·0‡

Yes 72 37 (51·4%) 112 52 (46·4%) 77 40 (51·9%) 101 71 (70·3%) 122 82 (67·2%) 3·7§

CHQ-12=12-item Chinese Health Questionnaire. *Indicates probable cases of common mental disorders. †Cochran-Armitage trend test. ‡p<0·001. §p<0·01. ¶Primary school education (6 years’ duration) starts 
at age 6 years in Taiwan. ||p<0·05.

Table 1: Prevalence of common mental disorders in relation to major sociodemographic and physical health variables among adults in Taiwan, 1990–2010
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random sample of participants to assess validity of the 
data. One investigator (AT-AC) trained all interviewers on 
the mental health section.

Assessment of common mental disorders
The CHQ-12 has been widely used in Chinese populations 
worldwide.20–23 The items in the CHQ-12 were selected 
from the 30-item General Health Questionnaire (GHQ)24 
and an additional 30 newly generated items designed to 
be relevant to the presentation of CMDs in Chinese 
populations. We used discriminant function analysis on 
data collected from a community survey in Taiwan25 to 
select six items from the GHQ and six from the 
specifi cally designed items (panel 1). The CHQ-12 was 
scored in the same way as the GHQ, where scores of 0 or 
1 are assigned to the responses (panel 1).24 We classifi ed 
respondents with total CHQ-12 scores of 3 or more as 
being likely to have CMDs. Thus, in relation to the study, 
we term these cases probable CMDs. This cutoff  score is 
supported by two validation studies, one in primary care 
patients in Taiwan26 and the other in a Chinese community 
in Brazil.13 For diagnosis of anxiety and depressive dis-
orders as classifi ed in the 10th revision of the International 
Classifi cation of Diseases,27 the sensitivity, specifi city, and 
positive predictive value were 87%, 77%, and 67% in the 
Taiwan study26 and 75%, 71%, and 86% in the Brazil 
study,13 respectively.

Sociodemographic and health-related risk factors
We obtained data for specifi c sociodemographic risk 
factors from the TSCS databank and converted them into 
categorical variables. We assessed sex (male or female), age 
(18–34, 35–49, 50–64 or 65 years or older), marital status 
(single, married, or previously married [ie, divorced or 
widowed]), educational level (more than 6 years or 6 years 
or less), employment status (employed, unemployed, or 
other). To obtain information on the overall physical health 
of respondents, one item in the mental health section of 
TSCS questionnaire asked whether daily activities 
(studying, working, house keeping, etc) had been greatly 
limited by any physical illness in the past 2 weeks.

Additionally, we compared trends in the prevalence of 
probable CMDs with those of specifi c macrosocial 
and health indices. At the time of each survey we 
retrieved national data on rates of divorce, suicide, and 
unemployment.28–30

Statistical analyses
Statistical analyses were done with SAS (version 9.2) and 
SPSS (version 18). The Cochran-Armitage trend test was 
used to assess time trends in prevalence of probable 
CMDs across surveys. A multivariable logistic regression 
model was used to investigate whether risk factors were 
independently associated with probable CMDs. The 
results are reported as odds ratios (OR) and 95% CI.

Because of the 5-year intervals between surveys, we 
separated respondents into 11 birth cohorts based on 

respondents’ birth years. We did an age-period-cohort 
analysis to investigate whether the prevalence of probable 
CMDs was aff ected by the respondents’ age, the survey 
year, or the year of birth. We used the method of Osmond 
and Gardner (incidence, Poisson distribution)31 with 
modifi cation to refl ect the binomial distribution of 
probable cases (prevalence).

We also did a series of se nsitivity analyses by cal-
culating potential (hypothetical) prevalence rates of 
probable CMDs to investigate whether time trends were 
limited to any particular group or groups of the socio-
demographic and health risk factors. To calculate 
prevalence values we reduced the observed risks of 
individual factors to their minimum levels (appendix).32 
For example, in the calculation of the potential preva-
lence of probable CMDs in relation to employment 
status, we assumed that the risk would be lowest if all 
respondents were employed.

Crude odds ratio 
(95% CI)

Adjusted odds ratio† 
(95% CI)

Survey year‡

1990 1·0 1·0

1995 1·5 (1·2–1·8)§ 1·4 (1·2–1·7)§

2000 1·8 (1·5–2·1)§ 1·8 (1·5–2·2)§

2005 2·7 (2·2–3·2)§ 2·8 (2·3–3·3)§

2010 2·4 (2·0–2·8)§ 2·4 (2·0–2·9)§

Sex

Male 1·0 1·0

Female 1·6 (1·5–1·8)§ 1·6 (1·4–1·8)§

Age (years)

18–34 1·0 1·0

35–49 1·1 (1·0–1·3) 1·0 (0·8–1·2)

50–64 1·3 (1·1–1·5)§ 0·9 (0·7–1·1)

≥65 1·4 (1·2–1·7)§ 0·7 (0·6–1·0)¶

Marital status

Single 1·0 1·0

Married 1·0 (0·9–1·1) 1·0 (0·8–1·2)

Previously married 1·7 (1·4–2·1)§ 1·2 (0·9–1·5)

Educational level

>6 years 1·0 1·0

≤6 years 1·4 (1·2–1·6)§ 1·3 (1·1–1·5)§

Employment status

Employed 1·0 1·0

Unemployed 2·0 (1·6–2·5)§ 1·4 (1·1–1·7)||

Other 1·1 (1·0–1·3)¶ 0·8 (0·7–0·9)||

Poor health with limitation in daily activities

No 1·0 1·0

Yes 7·0 (5·8–8·4)§ 6·5 (5·4–8·0)§

*Indicated by scores of ≥3 on the 12-item Chinese Health Questionnaire. 
†Adjusted for all shown measures. ‡Likelihood ratio test for trend p<0·0001. 
§p<0·001. ¶p<0·05. ||p<0·01.

Table 2: Multivariable logistic regression analysis of relation between 
probable common mental disorders* and sociodemographic factors, 
physical health, and year of survey

See Online for appendix
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Role of the funding source
The sponsor of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to all 
the data in the study and had full responsibility for the 
decision to submit for publication.

Results
A total of 10 548 people were interviewed (a total of 
17044 citizens were invited). Of these, 9079 (86·1%) 
provided complete information and were included in 
data analysis. The complete response rates by survey 
year were as follows: 2531 (75·0%) of 3374 in 1990; 
2081 (65·0%) of 3201 in 1995; 1895 (64·0%) of 2960 in 
2000; 2146 (52·0%) of 4126 in 2005; and 1895 (56·0%) of 
3383 in 2010. The age and sex of responders and non-
responders (ie, people invited who did not participate) 
were generally similar (appendix).

The prevalence of probable CMDs rose in each study 
period except for the last, and more than doubled overall: 
11·5% (95% CI 10·2–12·8) in 1990; 16·0% (14·3–17·7) in 
1995; 18·8% (16·9–20·7) in 2000; 25·6% (23·5–27·8) in 
2005; and 23·8% (21·9–25·7) in 2010 (time trend p<0·001). 

Prevalence increased signifi cantly in all sociodemographic 
and health groups, except age 65 years or older, in which 
the number of respondents was low for the whole time 
period and no data were recorded in 1990  (table 1).

In the multivariable logistic regression, female sex, 6 or 
fewer years of education, unemployment, and 
impairment of daily activities by poor physical health 
were the strongest risk factors for probable CMDs 
(table 2). The signifi cant eff ect of year of survey on the 
risk of probable CMDs was independent from the eff ects 
of all other variables. The association between level of 
education and probable CMDs diff ered by survey year 
(interaction p=0·02), but there was no clear pattern of 
change; the strongest interaction was in 2005 (OR 1·9, 
95% CI 1·5–2·3) and the weakest in 2010 (1·1, 0·9–1·4). 
There was no evidence that associations between 
unemployment and CMDs diff ered in diff erent survey 
years (pinteraction=0·61); in 1990, when unemployment levels 
were lowest the OR in relation to unemployment was 1·8 
(95% CI 0·9–3·8), the same as that in 2010 (1·8, 1·2–2·6). 
The sensitivity analysis con fi rmed that the overall prob-
ability of having a probable CMD increased over time 
after controlling for all risk factors (appendix).
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Figure 1: Age-period-cohort analysis of prevalence of probable common mental disorders in men (A) and women (B) in Taiwan, 1990–2010
Data are LogOR (95% CI). The fi gure is presented with the constraint that the summation of LogOR is 0, in accordance with the convention of age-period-cohort 
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In the age-period-cohort analysis, we noted a steeply 
increasing trend for prevalence of probable CMDs 
(period eff ect) in relation to survey period, even after we 
controlled for the eff ects of age and birth cohort (fi gure 1).

The increase in prevalence of probable CMDs par-
alleled increases in national overall unemployment (from 
1·7% to 5·2%; fi gure 2), divorce rates (from 2·2% to 
6·8% in men and from 2·2% to 7·4% in women; 
fi gure 2), and suicide rates (from 8·1 to 19·5 per 
100 000 in men and from 5·1 to 10·9 per 100 000 in 
women; fi gure 3). The small decline in the prevalence of 
probable CMDs between 2005 and 2010 paralleled 
declines in suicide rates for men and women (fi gure 3).

The six risk factors combined (sex, age, marital status, 
educational attainment, employment status, and phys ical 
health) exerted the greatest eff ect on the diff erence 
between observed and potential (hypothetical) prevalence 
rates, but did not diminish the time trend for potential 
prevalence of probable CMDs (appendix). The range of 
potential prevalence was 9·5% to 21·7% for lower risk 
gender, 10·1% to 22·4% for lowest risk age, 10·8% to 
25·2% for lowest risk marital status, 11·2% to 23·8% for 
lower risk educational level, 11·2% to 23·3% for lowest 
risk employment status, 10·2% to 22·8% for lower risk 
physical condition, and 5·9% to 17·0% for all the six 
lowest risks combined (appendix).

Discussion
Five cross-sectional surveys administered over 20 years 
revealed a signifi cant time trend in the prevalence of 
probable CMDs in Taiwan (panel 2). This eff ect was 
apparent in men and women and in all the socio-
demographic and health groups assessed. The time 
trend remained signifi cant after we controlled for risk 
factors in the multivariable regression model. We found 
no interaction between employment status and year of 
survey. Age and birth year had no eff ect on the 

signifi cance of the time trend, which indicates that the 
survey period had the greatest eff ect. In our calculation 
of hypothetical prevalence rates we also noted a time 
trend, which implies that rates increased over time 
independently of the risk factors investigated. Finally, 
the increases in prevalence of CMDs paralleled rises in 
national rates of unemployment, divorce, and suicide 
over the study period. The period eff ect might, 
therefore, have been related to changes in national 
levels of unemployment.

The employment market in Taiwan declined con-
tinuously from the early 1990s. Many industries in 
Taiwan have relocated labour-intensive activities to China 
and southeast Asia and in Taiwan have moved towards 
information-intensive and technology-based industries.33 
The reduced job availability that has resulted from these 
changes, together with the Asian fi nancial crisis in 
1998 and the worldwide recession in the early 2000s, 
have increased unemployment in Taiwan.13

The rapid economic changes during this period might 
have adversely aff ected mental health. Unemployment in 
Taiwan rose to the unprecedented levels after 2000. An 
associated sense of insecurity could have increased the 
risk of probable CMDs.12 Unemployed individuals are at 
two to four times higher risk of depression than are 
employed people,34 and many studies have linked rises in 
unemployment with escalation of suicide rates.35,36 By 
contrast, stable or declining levels of un employment in 
Australia (from 7·7% to 5·1%)6 and the UK (from 10·3% 
to 5·3%)5 in a similar period to this study have been 
associated with little variation in the prevalence of CMDs 
and major depression.

The increasing prevalence of probable CMDs in women 
in our study might be explained by social changes other 
than increased unemployment. Educational opportunities 
in Taiwan have improved vastly since the 1960s. While 
this change has probably led to improved economic 
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CMDs=common mental disorders.
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well being, for married women it might have also led to a 
confl ict between work and family. Having a child younger 
than 11 years is one of the leading causes of work–life 
confl ict for employed mothers.37 The in creasing number 
of women entering the labour market in the 1990s was 
associated with a rise in divorce rates in Taiwan between 
1990 and 2010.38 We found parallel time trends for divorce 
rates and probable CMDs (fi gure 2). Additionally, 
although employment makes the dissolution of unhappy 
marriages easier for women,38 single motherhood after 
divorce might increase the risks of depression and 
suicide.39 Of note, the increase in suicide rate in women 
was similar to that in men during the period of our study. 
To the best of our knowledge, the association between the 
prevalence of CMDs in the general population and the 
incidence of suicide has not previously been studied over 
such a long period of time as in this study.

Poor physical health that limits daily activities was a 
strong risk factor for probable CMDs in the multi-
variable logistic regression model, which is similar to 
fi ndings in previous studies.40 Poor physical health 
seems, therefore, to play an important part in the 
development of mental illness. Poor health-related 
quality of life has strong associations with life dis-
satisfaction, depression, and anxiety41 and, therefore, 
limitations on daily activities might have compounded 
the risk of probable CMDs.

An advantage of the current study was the use of a 
validated screening instrument specifi cally designed to 
assess probable cases of CMDs. Trained interviewers did 

surveys face to face and the validity of data was assessed 
with follow-up telephone interviews in a sample of 
respond ents from each survey. Nevertheless, the study 
had limitations. Owing to the nature of cross-sectional 
data, temporal relations between probable CMDs and 
potential physical and social risk factors cannot be 
established. Second, as our analysis is based on only fi ve 
surveys, we could not undertake a formal time-series 
analysis. Third, although the diagnostic criteria we used 
remained unchanged throughout the study, use of the 
same cutoff  point on CHQ-12 in all fi ve surveys might 
not have refl ected specifi c changes over time. For 
instance, the stigma associated with mental illness might 
have declined as education about mental health improved 
over the 20-year study period, which in turn could have 
resulted in secular changes in the reliability of responses. 
Younger generations might be more aff ected by such 
changes than older generations. Nevertheless, we found 
an increasing time trend for the prevalence of probable 
CMDs even after we controlled for the eff ects of age and 
birth cohort (fi gure 1).

The magnitude of probable CMDs signifi cantly in-
creased over the 20 years of the study across most major 
sociodemographic groups in Taiwan. The greatest risk 
factors for probable CMDs were female sex, unemploy-
ment, low level of education, and poor physical health. 
The time trends remained signifi cant after we control for 
multiple risk factors, and paralleled national trends in 
suicide, unemployment, and divorce. Our fi ndings 
suggest that mental health is important to overall health 
and wellbeing. Eff ective clinical and social preventive 
measures should be considered.42
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