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� Abstract Background There has been a relative lack
of epidemiological data on generalised anxiety disor-
der (GAD) in Southeast Asia. A previous study report-
ed a lifetime prevalence of 1.5% and highlighted low
preference for seeking professional help and consulta-
tion by persons suspected to be suffering from mental
health problems. The present study is part of a Na-
tional Mental Health survey of adults conducted from
February 2003–March 2004 specifically assessing anx-
iety and depression in Singapore. In this paper we
report on prevalence, co-morbidity and risk factors
associated with GAD. Methods We interviewed 2,847
households from an ethnically stratified random sam-
ple of adults aged 20–59 years who were Singapore
citizens or permanent residents. The General Health
Questionnaire and Schedule for Clinical Assessment
of Neuropsychiatry were administered, which generat-
ed Diagnostic and Statistical Manual of Mental Dis-
orders, Fourth Edition (DSM-IV) diagnoses of GAD.
We assessed socio-demographic correlates, life events,
medical and other psychiatric co-morbidities related
to GAD. Results Lifetime prevalence of GAD was 3.3%,
current prevalence is 3.0%. Female to male ratio is
3.6:1. GAD was significantly associated (p<0.001) with
the presence of other psychiatric co-morbidities, in-
cluding major depressive disorder, dysthymia, panic

disorder, agoraphobia and social phobia. Prevalence
increased in older individuals, with the odds of asso-
ciation greatest in subjects with three or more co-mor-
bid medical conditions [adjusted odds ratio (OR) 3.66].
Those who had experienced one or more threatening
life events showed increased odds of association with
GAD. Chinese ethnicity, the divorced and persons from
both the upper and the lowest socio-economic status
had highest odds of association with GAD. Conclusions
We challenge established notions that GAD tends to
be a disorder of the socially disadvantaged. Life events
are important as precipitating factors in GAD, and
uniquely different types of events appear to affect both
extremes of social classes. High co-morbidity associa-
tions with current GAD are grounds for concern. This
may suggest failure to seek treatment, hence giving rise
to an increase in severity of the primary condition.

� Key words generalised anxiety disorder –
co-morbidity – life events – socio-economic status

Introduction

Generalised anxiety disorder (GAD) is a common life-
time condition associated with considerable disability
[1, 2] and co-morbidity [3, 4]. In community samples,
point prevalence of between 1.5 and 3% [2], 1-year
prevalence of 3–5% [5] and lifetime prevalence of 4–7%
[6] have been described. GAD runs a chronic course
[6], characterised by periods of relapse and remission
[7, 8], with evidence to suggest that persons with GAD
are also at higher risk of poor physical health [9, 10].
While it has been well documented in Western psychi-
atric literature that GAD is more commonly diagnosed
in females and among those with lower socio-econom-
ic status, the previously married, homemakers, the
unemployed and retirees [2, 11, 12], there has been a
relative lack of epidemiological data from countries in
Southeast Asia.SP
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In Singapore, an earlier population study [13] found
a 1.5% prevalence of GAD. Moreover, there seemed to
be a low preference for seeking professional help and
consultation by persons suspected to be suffering from
mental health problems [14].

This paper assesses the prevalence, co-morbidity,
socio-demographic correlates and other risk factors as-
sociated with persons diagnosed with GAD.

Singapore is an island inhabited by a multi-ethnic,
multi-cultural population of about four million per-
sons. The main ethnic groups are the Chinese (77%),
the Malays (14%) and the Indians (8%), with Eur-
asians and people of other descent comprising the
remaining 1%. The Chinese and Indians were immi-
grants from China and the Indian subcontinent, re-
spectively, around the nineteenth century. The Malays
were historically the earliest inhabitants, originating
from Yunnan province in southern China. In view of
the relatively high cost of “landed” property such as
bungalows, semi-detached houses or terrace houses
compared to government built flats or private apart-
ments, those living in such “landed” properties usually
belong to the upper socio-economic group.

Method

� Study design and subjects

We analysed data collected from the National Mental Health Survey
(Adults) of Singapore [NMHS(A)], a population-based survey of a
national representative sample of adults aged 20–59 years, con-
ducted from 15 February 2003 to 30 March 2004.

The sampling list for the study was obtained from household
addresses randomly generated for the Ministry of Health National
Health Survey of 2001. The random sample list was generated by the
Department of Statistics using pure probability sampling from a
national sampling frame based on population census of persons
residing in coded districts throughout the country. The NMHS(A)
used an ethnically stratified random sample of households to iden-
tify eligible adults aged 20–59 years who were Singapore citizens or
permanent residents. The ethnic stratification ensured that about
one third equal proportions of Chinese, Malay and Indian subjects
were represented in the survey sample.

The survey was conducted in two phases. In the first enumer-
ation phase, letters were sent to the selected households inform-
ing householders of the survey before field interviewers visited them,
explained the purpose of the survey, enumerated all household
members, and recorded enumeration information from each mem-
ber on name, position in household, age, sex, ethnicity and citizen-
ship/permanent resident status. Family members who were admitted
into nursing homes/institutions were also identified.

The eligibility of each member of the household was determined
by the following criteria: aged between 20 and 59, citizens or
permanent residents of Singapore, and not incapacitated or mentally
unfit to answer the interview questions for reasons such as severe
stroke aphasia or dementia, cachexia, coma etc. Foreign domestic
workers and subtenants (i.e. tenants who sublet their dwellings to
other tenants) did not qualify for the interview. One eligible person
per household was randomly selected from the household enumera-
tion list for invited participation in the study.

Subjects gave written informed consent. The survey was ap-
proved by the Institute of Mental Health (IMH) ethics committee.
Subjects who refused participation were replaced by another mem-
ber of the family or persons living next door to the initially intended
household.

In the second phase of the survey, selected subjects were in-
formed by letter before amulti-ethnic team of trained field interview-
ers visited them at home and administered the survey questionnaires.
The interviews were conducted in the language or dialect with which
the subjects were most conversant: English, Mandarin or other Chi-
nese dialects, and Malay. Indian subjects were interviewed in either
English or Malay, as they were mostly conversant in either language.

Survey instruments

� General health questionnaire (12 items)

Participating householders were screened for mental
disorders using the 12-item General Health Question-
naire (GHQ-12) [15]. The questionnaire is rated on a 4-
point response scale, and symptoms were scored as
absent or present using a bimodal method (“not at all”
= 0, “same as usual” = 0, “more than usual” = 1 and
“much more than usual” = 1). The GHQ-12 has been
translated into 11 languages and has demonstrated
stable discriminating power cross-culturally [16]. The
validity of this instrument has been demonstrated in
previous studies in Singapore [17, 18].

All subjects with GHQ scores of at least 2 were
further interviewed using the Schedule for Clinical
Assessment in Neuropsychiatry (SCAN) [19] to derive
the diagnosis of GAD. With this optimum cut-off de-
termined from receiver operating characteristic anal-
yses, the GHQ-12 scale gave a sensitivity of 92.1% and
specificity of 48.1 for depression/anxiety, while posi-
tive predictive value of subjects with GHQ of at least 2
was 31%. In addition, random one-in-ten subjects with
GHQ-12 scores below 2 were further interviewed using
the SCAN. This was intended to address the remote
possibility of false-negative results from low scorers on
the GHQ-12.

� Schedule for clinical assessment
in neuropsychiatry

The aim of a set of instruments, SCAN, is to assess,
measure and classify the psychopathology and behav-
iour associated with the major psychiatric syndromes
in adulthood. It has its origins in the Present State
Examination (PSE) [20]. SCAN version 2.1 comprises
four components: the tenth edition of the PSE (PSE 10),
which is its core content; the Glossary of Differential
Definitions; the Item Group Checklist (IGC), for de-
tailed definitions of symptoms; and the Clinical His-
tory Schedule (CHS), consisting of items on clinical
history that rate the presence or absence of disorders.
The PSE 10 has two parts. Part one covers somatoform,
dissociative, anxiety, depressive and bipolar disorders,
and problems associated with basic bodily functions
and use of alcohol and other substance use. Part two
covers psychotic and cognitive disorders and observed
abnormalities of speech, affect and behaviour. SCAN is
intended for use by clinicians with an adequate knowl-
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edge of psychopathology who have taken a course at a
World Health Organization (WHO)-designated train-
ing centre. Case diagnoses are generated in accordance
with International Statistical Classification of Disease,
10th Revision (ICD-10) [21] and Diagnostic and Sta-
tistical Manual of Mental Disorders, Revised Third Edi-
tion (DSM-III-R) or Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) [22]
criteria. In this study the diagnoses were based on
DSM-IV criteria. SCAN has been found to be generally
acceptable, appropriate and reliable across cultures
and settings [23] when administered by trained lay
interviewers in community surveys [24, 25].

Our interviewers were trained in the use of the
SCAN by a senior psychiatrist who had received train-
ing from a WHO training centre. Each interviewer re-
ceived a total of 6 hours of training, conducted over
several weeks, which included didactic teaching, dis-
cussion and practice interviews with out-patients from
the IMH with clinical diagnoses of anxiety and depres-
sive disorders and who agreed to take part in the
sessions. The multi-ethnic interviewers were experi-
enced psychiatric nurses from the IMH. The inter-rater
reliability of the SCAN results conducted by the inter-
viewers and the trainer was good to excellent, with
kappa values ranging from 0.63 for major depressive
episodes to 0.78 for GAD. The interviewers were su-
pervised every week, and survey data were proofread
by the research coordinator and supervising psychia-
trists. In addition, at random intervals, the research
coordinator accompanied field workers to ensure
that interviews were conducted in accordance with
the study protocol, and that diagnoses were accu-
rately made.

Data on socio-demographic variables included gen-
der, age, ethnicity, marital status, education, employ-
ment status, income, housing type (as a surrogate of

socio-economic status), religion and living arrange-
ment. We took a detailed medical history to enquire
about the presence of 16 specific and other chronic
medical conditions, medications and whether there
was a family history of mental illness.

� List of threatening experiences questionnaire

Subjects who were interviewed with SCAN (N=895)
were also asked whether they had experienced any life
events in the previous 6 months from a List of Threat-
ening Experiences Questionnaire (LTEQ) [26]. The
LTEQ lists 12 items of life events, and the total number
of reported threatening experiences was computed for
each subject.

Statistical analyses

Crude population prevalence estimates of GAD, ex-
trapolated from the sample estimates, were obtained
using weighted estimation procedures, given the eth-
nically stratified disproportionate sampling employed.
The proportions of GAD cases among subjects with a
GHQ score less than 2 in the total sample were esti-
mated from the random subsample estimates and in-
cluded in the overall population estimates.

The analyses of risk factors associated with GAD
were performed by comparing subjects with a SCAN
diagnosis of recent GAD (N=76) (i.e. those with symp-
toms of GAD in the last 1 month) and those without
(N=2,771). Crude and adjusted odds ratio (OR) [point
estimates and their 95% confidence intervals (CIs)]
were calculated in univariate and multivariable logistic
regression analyses. Weighted analyses were per-
formed for logistic regression, with all explanatory var-

Table 1 Crude population-weighted
lifetime and point prevalence of gen-
eralised anxiety disorder in adults aged
20–59 in Singapore (National Mental
Health Survey 2003)

Sample no. Lifetime prevalence Point prevalence
(%) 95% CI (%) 95% CI

Overall 2,847 3.3 2.4–4.2 3.0 2.1–3.9
Gender
Male 1,054 1.5 0.4–2.6 1.0 0.1–1.9
Female 1,793 4.4 3.0–5.8 3.6 2.3–4.8
Age
20–34 798 2.1 0.7–3.5 1.6 0.4–2.8
35–44 1,054 3.3 1.7–5.0 2.2 1.1–3.3
45–59 995 4.2 2.4–6.0 3.5 1.8–5.1
Ethnicity
Malay 965 2.2 1.3–3.2 1.6 0.8–2.4
Chinese 917 3.5 2.3–4.7 2.4 1.5–3.4
Indian 965 3.7 2.5–4.9 2.4 1.5–3.3
Gender and ethnicity
Male Malay 345 0.4 0.1–1.0 0.5 0.0–1.1
Male Chinese 324 1.5 0.1–2.8 1.1 0.1–2.2
Male Indian 385 1.6 0.5–2.7 1.2 0.2–2.1
Female Malay 620 3.4 1.8–5.0 2.7 1.3–4.2
Female Chinese 593 4.0 2.4–5.6 3.7 2.2–5.3
Female Indian 580 4.8 2.8–6.3 3.6 2.1–5.1
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iables entered in full saturated models. Two final
models are presented, one based on the full sample
(N=2,847), omitting the LTE-Q variable (Model 1), and
another based on the subsample (N=895) of subjects
with available data on LTE-Q (Model 2). For clarity

and simplicity, only the ORs of significant explanatory
variables are shown for these models.

Data were analysed using Statistical Package for the
Social Sciences (SPSS) version 12 and the Confidence
Interval Analysis (CIA).

Table 2 Psychiatric co-morbidities associated with generalised anxiety disorder

Recent GAD Lifetime GAD
Yes (n=76) (%) No (n=2,771) (%) p Yes (n=90) (%) No (n=2,757) (%) p

Major depressive disorder 56 (73.7) 85 (3.1) 0.001 68 (75.6) 97 (3.5) 0.001
Dysthymia 4 (5.3) 28 (1.0) 0.001 9 (10.0) 26 (0.9) 0.001
Panic disorder 3 (3.9) 3 (0.1) 0.001 3 (3.9) 3 (0.1) 0.001
Agoraphobia 1 (1.3) 3 (0.1) 0.006 2 (2.2) 3 (0.1) 0.001
Social phobia 1 (1.3) 3 (0.1) 0.006 1 (1.3) 3 (0.1) 0.006

Recent GAD is considered in relation to recent co-morbidity, and lifetime GAD is considered in relation to lifetime co-morbidity

Table 3 Univariate analyses of socio-demographic factors associated with current generalised anxiety disorder

GAD No GAD Univariate analyses
(n=76) (%) (n=2,771) (%) P OR 95% CI

Female gender 64 (84.2) 1,729 (62.4) 0.001 3.48 1.87–6.45
Age (vs 20–34) 0.03
35–44 26 (34.2) 1,028 (37.1) 0.11 1.70 0.88–3.26
45–59 35 (46.1) 960 (34.6) 0.01 2.27 1.22–4.21
Ethnicity (vs Malay) 0.32
Chinese 29 (38.2) 888 (32.0) 0.13 1.82 0.83–3.98
Indian 30 (39.5) 935 (33.7) 0.28 1.79 0.62–5.14
Formal education
No education 1.00
Primary to secondary 62 (81.6) 1,927 (69.5) 0.45 1.59 0.48–5.29
Post-secondary and tertiary 12 (15.8) 741 (26.7) 0.73 0.80 0.22–2.87
Monthly income (Singaporean dollars) 0.010
Less than $1,000 14 (18.4) 350 (12.6) 0.019 2.42 1.15–5.06
$1,000–$2,999 45 (59.2) 1,500 (54.1) 0.043 1.79 1.02–3.13
$3,000z–$5,999 (reference) 14 (18.4) 741 (26.7) 1.00
$6,000 or more 3 (3.9) 180 (6.5) 0.406 1.45 0.60–3.50
Housing type 0.001
1- to 2-room public housing 9 (8.2) 129 (3.3) 0.008 3.00 1.34–6.73
3- to 4-room public housing 49 (60.0) 1,990 (70.4) 1.00
Higher-end public housing/private 16 (25.9) 631 (25.6) 0.54 1.17 0.70–1.95
Landed houses 2 (5.9) 21 (0.7) 0.001 9.17 3.27–25.7
Employment
Employed, salaried (reference) 21 (27.6) 1,284 (46.3) 0.001 1.00
Housewives 29 (38.2) 863 (31.1) 0.012 2.00 1.16–3.43
Retired 5 (6.6) 53 (1.9) 0.008 3.59 1.40–9.19
Employed, self-employed 7 (9.2) 241 (8.7) 0.09 1.89 0.91–3.93
Employed, part-time 7 (9.2) 200 (7.2) 0.09 1.99 0.89–4.45
Unemployed 7 (9.2) 130 (4.7) 0.38 1.62 0.55–4.74
Marital status
Married 52 (68.4) 2,121 (76.5) 0.091 1.82 0.91–3.64
Divorced/separated 11 (14.5) 115 (4.2) 0.001 10.2 4.44–23.4
Widowed 3 (3.9) 71 (2.6) 0.79 0.73 0.06–8.24
Never married, single 10 (13.2) 464 (16.7) 1.00
Religion (vs none)
Yes 75 (98.7) 2,641 (95.3) 0.028 4.21 1.17–15.2
Taoism 1 (1.3) 94 (3.4) 0.74 1.36 0.23–8.14
Islam 23 (30.3) 1,128 (40.7) 0.13 2.97 0.73–12.1
Hinduism 19 (25.0) 663 (23.9) 0.12 3.51 0.73–16.9
Buddhism 17 (22.4) 455 (16.4) 0.018 4.80 1.30–17.7
Christianity 14 (18.4) 261 (9.4) 0.014 5.32 1.39–20.3
Others 1 (1.3) 39 (1.4) 0.024 8.14 1.33–49.9
Living alone 2 (2.6) 45 (1.6) 0.37 0.27 0.01–4.79
Family history of mental illness 4 (5.3) 144 (5.2) 0.95 1.03 0.43–2.48
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Results

There were 2,847 persons who agreed to be interviewed
from a total of 3,875 randomly selected eligible per-
sons, a response rate of 75.2%. The crude lifetime
prevalence of GAD was 3.3% (95% CI 2.4–4.2); point
prevalence of recent GAD (i.e. symptoms in the 1
month prior to interview) was 3.0% (95% CI 2.1–3.9).
The overall female to male ratio was 3.6:1 (Table 1).
Recent GAD was significantly associated (p<0.001)
with the presence of other recent psychiatric co-mor-
bidities, including major depressive disorders, dysthy-
mia, panic disorder, agoraphobia and social phobia
(please refer to Table 2).

The results of the frequencies of potential risk
factors and their associations with GAD are shown in
Tables 3 and 4. As expected, female gender was a strong
determinant of GAD, as shown in both univariate and
multivariate ORs (3.5 and 3.7, p<0.001), independent-
ly of other factors. Older age was significantly asso-
ciated with lifetime in crude estimates of associations
but was not found to be an independent explanatory
factor after adjustment for confounding variables.

Ethnicity was significantly and strongly associated
with GAD, independently of other factors in multivar-
iate analyses. Significantly higher odds of association
with GAD was observed for Chinese ethnicity (adjust-
ed OR 2.4 in Model 1 and OR 4.7 in Model 2), but
not Indian ethnicity, when compared to Malay ethnic-
ity which had the lowest prevalence.

Socio-economic status was consistently demonstrat-
ed by surrogate indices of income, housing type and
employment to be associated with GAD in univari-
ate analyses. Compared to middle-income or interme-

diate socio-economic groups which appeared to have
the lowest rate of GAD, those in the lowest and highest
income and socio-economic groups appeared to show
greatest odds of association with GAD. In multivariate
analyses that adjusted for the influence of other fac-
tors, only the highest socio-economic group who lived
in a landed housing type was shown to have signifi-
cantly highest odds of association with GAD (OR 9.17).
Being divorced was strongly associated with GAD in
both univariate (OR 10.2, p<0.001) and multivariate
analyses (OR 9.3, p<0.001).

Higher odds of association were found between
GAD and having a religion (OR 4.21), particularly Bud-
dhism and Christianity.

Table 5 demonstrates the presence of certain med-
ical conditions, for example coronary artery disease
and chronic obstructive pulmonary disease (COPD), to
be significantly associated with GAD, with the odds of
association greatest in subjects with three or more co-
morbid medical conditions (adjusted OR 3.66).

The association of life events with GAD was ana-
lysed in a subsample of subjects (N=895) (Model 2).
Persons who reported life events in the previous 6
months were more likely to be diagnosed with GAD
(p<0.001), with greater odds of association observed
in those with one and two or more events (OR 2.39
and 2.87).

Discussion

The associations between GAD and certain at-risk
socio-demographic factors have been well described in
literature. Our findings are in accordance with these

Table 4 Univariate analyses of medical conditions and type of life events associated with generalised anxiety disorder

GAD No GAD Univariate analyses
(n=76) (%) (n=2,771) (%) p OR 95% CI

Medical co-morbidities
None 35 (46.1) 1,825 (65.9) 1.00
1–2 32 (42.1) 829 (29.9) 0.003 2.05 1.29–3.26
3 or more 9 (11.8) 117 (4.2) 0.001 4.84 2.41–9.71
Specific conditions
Coronary artery disease 5 (6.6) 43 (1.6) 0.017 3.93 1.28–12.1
Heart failure 1 (1.3) 26 (0.9) 0.70 0.54 0.02–11.7
Hypertension 9 (11.8) 284 (10.2) 0.19 1.49 0.82–2.71
Diabetes 9 (11.8) 174 (6.3) 0.43 0.60 0.17–2.15
Stroke 1 (1.3) 14 (0.5) 0.98 1.04 0.05–22.9
Ophthalmic conditions 1 (1.3) 43 (1.6) 0.47 1.62 0.44–5.98
Arthritis 6 (7.9) 111 (4.0) 0.001 3.05 1.54–6.02
Cancer 2 (2.6) 15 (0.5) 0.80 1.38 0.11–16.6
Genito-urinary conditions 1 (1.3) 21 (0.8) 0.91 0.83 0.04–18.1
Kidney failure 1 (1.3) 4 (0.1) 0.41 3.92 0.16–98.4
Asthma 6 (7.9) 138 (5.0) 0.005 2.95 1.39–6.25
COPD 1 (1.3) 5 (0.2) 0.001 23.0 4.42–119.7
Number of life events
None 20 (32.3) 475 (57.0) 0.001
1 20 (32.3) 183 (22.0) 0.004 2.59 1.36–4.94
2 or more 22 (35.5) 175 (21.0) 0.001 2.99 1.59–5.60

976



risk factors with some exceptions. The prevalence of
our GAD sufferers seemed to rise with age, a finding
shared with other researchers [2].The association with
age could have been mediated by other biological,
social and health-related correlates of GAD.

Our female to male ratio of 3.6:1 is more than the
usual 2:1 in most studies. Several explanations are
proposed. Firstly, there can indeed be a higher female
preponderance of GAD in Singapore than elsewhere.
Secondly, males with GAD were more likely to refuse
participation in the study. Thirdly, as the aim of the
study was primarily at assessing prevalence of anxiety
and depressive disorders, we did not assess the prev-
alence of co-morbid alcohol or substance abuse dis-
orders. Had we measured primarily the prevalence of
substance abuse disorders, we would also have cap-
tured symptoms of GAD in males. Hence, these factors
might have been responsible for spuriously elevating
the female to male ratio. In contrast to the association
of age with GAD, the strong association of female
gender with GAD, independent of other social and
health-related factors, suggests that gender-related fac-
tors that were not measured in this study might have
been relevant.

While we were able to confirm an expected strong
association of GAD with divorce and separation, we

found no association with widowed status. This can be
attributed to favourable levels of social and financial
support accorded the bereaved, or that bereavement
might be associated more with depressive disorders
than with GAD.

In this study population, we found that socio-eco-
nomic status, as measured by both income levels and
type of housing, were both consistently associated with
GAD in an interesting way. We observed consistently a
U-shaped relationship between socio-economic status
and GAD. Subjects in both socio-economic extremes,
the poorest and the wealthiest, had higher rates of
GAD, whereas subjects in the intermediate group were
least likely to report GAD. This has been rarely de-
scribed in psychiatric literature.

Persons in the highest and lowest socio-econom-
ic groups also had significantly more experience of
threatening life events (Table 6). In particular, poorer
subjects reported significantly more serious illness to
self, being unemployed, being dismissed from a job,
and problems with the law than other subjects. The
wealthiest reported significantly more adverse experi-
ences with relationships and a threat of loss of loved
ones (illnesses to close relatives, serious relationship
problems with close friends or relatives and bereave-

Table 5 Multiple logistic regression models: adjusted OR of significant risk factors associated with generalised anxiety disorder

P OR 95% CI

Model 1, number of life events not included (N=2,847, R2=0.155)
Female gender 0.001 3.69 1.84–7.39
Marital status (reference never married, single)
Married (reference) 0.001
Divorced/separated 0.001 5.29 2.62–10.7
Widowed 0.32 0.30 0.03–3.27
Never married 0.39 0.70 0.31–1.57
Ethnicity (vs Malay) 0.109
Chinese 0.037 2.41 1.05–5.51
Indian 0.26 1.89 0.63–5.65
Religion 0.072 3.33 0.90–12.4
Housing type 0.001
1- to 2-room public housing 0.16 1.97 0.77–5.06
3- to 4-room public housing 1.00
Higher-end public housing/private 0.15 1.52 0.85–2.70
Landed houses 0.001 10.8 3.11–37.6
Medical co-morbidities (reference, none) 0.002
1–2 0.010 1.96 1.18–3.25
3 or more 0.002 3.66 1.62–8.30
Coronary artery disease 0.032 4.88 1.15–20.7
COPD 0.038 20.0 1.18–341.2
Asthma 0.092 2.28 0.87–5.98
Arthritis 0.144 1.84 0.81–4.15
Model 2a, number of life events included (N=895, R2=0.239)
Co-morbid medical conditions (reference, none) 0.39
1–2 0.35 1.32 0.74–2.36
3 or more 0.23 1.91 0.67–5.48
Number of life events (reference, none) 0.006
1 0.007 2.39 1.26–4.53
2 or more 0.008 2.82 1.31–6.03

Other potential confounding variables listed in Tables 2 and 3 were also entered in both models; these non-significant explanatory variables are not shown
a For Model 2, gender, marital status, ethnicity, religion and housing type were also statistically significant at p<0.01
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ment), and both groups reported significantly more
financial crises.

Exposure to threat of loss and danger events have
been associated especially with GAD [27–29]. As the
LTEQ asked for life events during the 6 months prior
to interview, and because GAD, by definition, requires
6 months duration of symptoms, we need to consider
whether life events precipitated the onset of GAD or
whether GAD could have also resulted in certain life
events, e.g. being dismissed from a job. However, cer-
tain types of life events, e.g. serious injury or sickness
in family, would most likely precede the onset of GAD.
We observed that certain medical conditions, includ-
ing coronary artery disease, asthma, COPD and ar-
thritis, were significantly associated with elevated odds
of GAD. Such associations have been well described
[30–33] In our present survey, the self-reporting of
medical conditions can be subject to reporting bias. To
avoid this we asked subjects to allow inspection of
their medications. On the other hand, studies have
shown that self-reported information were accurate
for certain medical disorders such as diabetes and
hypertension [34].

We confirmed strong co-morbidity between GAD
and other psychiatric disorders, with some 85% of re-
cently diagnosed GAD sufferers and some 93% per-
sons with lifetime GAD having a co-morbid psychiatric
condition. The possible explanation for such high co-
morbidity associations is the reluctance to seek psy-
chiatric help, which might result in a worsening of the
primary condition.

The relationship between race, religion and men-
tal illness in a multi-ethnic, multi-religious society is
a complex one. In Singapore, religious affiliation is

deemed to be highly related to ethnicity. Malays almost
exclusively embrace the Muslim faith; most Indians
embrace Hinduism, with lesser numbers Islam and
Christianity, whereas Chinese are diversely devoted to
Buddhism, Taoism or Christianity. The distinction be-
tween Taoism and Buddhism is often unclear, as the
Chinese historically practise a syncretic mix of Bud-
dhism and Taoism. The association between anxiety
disorder and religion is not surprising, given that dis-
tressed individuals are more likely to seek spiritual help
and embrace certain religious faiths.

Conclusion

Although GAD prevalence in Singapore, a Southeast
Asian country, may appear to be similar in prevalence,
co-morbidity and socio-demographic correlates from
those reported elsewhere, there are distinct exceptions
which we have highlighted. The upper socio-economic
groups and the Chinese are more likely to be identified
with GAD. This poses a challenge to established no-
tions that GAD tends to be a disorder of the socially
disadvantaged. Threatening life events are particularly
associated with GAD. Physical conditions might pre-
cipitate GAD or vice versa. The association between
certain physical conditions and GAD is still poorly un-
derstood and merits further study. Our survey has im-
plications for service provision and emphasises the
necessity of detecting and treating GAD, especially in
patients with certain medical conditions. Traditionally,
services have tended to cater to the underprivileged. It
would be wise to address the mental health needs of the
upper social classes as well.

Table 6 Type of life events by socio-economic strata as indicated by housing type

1- to 2-room public
housing (N=35)

3- to 4-room public
housing (N=592)

Higher-end public housing and private
condos (N=232)

Landed housing
(N=11)

Kruskal–
Wallis test

Number of life events
Mean (SD) 1.53 (1.42) 0.70 (1.28) 0.53 (0.72) 1.68 (1.52) 0.005
Median (10–90%) 1 (0–4) 0 (0–2) 0 (0–2) 1.3 (0–4)
Type of life events (%)
LTE 1, serious illness, injury to self 8.6 7.5 3.0 0.0 0.045
LTE 2, serious illness, injury to close
relative

11.4 7.8 7.3 45.5 0.001

LTE3, death of parent, spouse or
child

2.9 6.4 2.6 27.3 0.002

LTE 4, death of close friend or other
relatives

19.4 6.8 9.9 50.0 0.001

LTE 5, separation due to marital
difficulties

20.0 4.6 2.2 0.0 0.001

LTE 6, breakup of steady
relationship

0.0 2.7 2.2 0.0 0.70

LTE 7, serious problem with close
friend or relative

0.0 2.4 9.5 20.0 0.001

LTE 8, unemployed 32.4 12.7 6.9 0.0 0.001
LTE 9, dismissed from job 14.7 3.0 1.3 0.0 0.001
LTE 10, major financial crisis 37.1 11.5 6.5 20.0 0.001
LTE 11, problems with the law 2.9 1.9 0.9 0.0 0.66
LTE 12, loss or theft of valued object 2.9 2.7 0.0 0.0 0.08
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