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Abstract
Introduction: This study aims to assess the prevalence rates of mental disorders and 

chronic medical conditions in the Singapore resident population, and examine their 
association and respective impact on the quality of life. Materials and Methods: A household 
survey was carried out on a nationally representative sample of the adult (18 years and 
above) resident population. The main instrument used to establish the diagnosis of mental 
disorders is the World Mental Health Composite International Diagnostic Interview 
(WMH-CIDI). The mental disorders included in study were major depressive disorder, 
bipolar disorder, generalised anxiety disorder, obsessive compulsive disorder, alcohol abuse 
and alcohol dependence. Respondents were asked if they had any of the chronic medical 
conditions from a list of 15 conditions. Health-related quality of life was assessed with 
the EQ-5D. Results: Of the 6616 respondents, the lifetime prevalence of mental disorders 
was 12.0%, and that of chronic medical disorders were 42.6% and those with comorbid 
mental and medical disorders was 6.1%. The prevalence of any physical disorder in this 
population was high (42.6%). Among those with chronic physical disorders, 14.3% also 
had a mental disorder, and among those with mental disorders, more than half (50.6%) had 
a medical disorder. Most of the mental disorders were not treated. Males, Indians, older 
people, and those who were separated or divorced were more likely to have comorbidity. 
The health-related quality of life was signifi cant worse in those with both mental and 
medical disorders compared to those with either mental or medical disorder. Conclusion: 
Our study re-emphasised the common occurrence of mental and medical disorders and 
the importance for an integrated care system with the capability to screen and treat both 
types of disorders. It also identifi ed certain subpopulations which are more likely to have 
comorbidity for which a more targeted intervention could be planned.
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Introduction
The co-occurrence of mental and medical disorders in 

the same person, regardless of the chronological order in 
which they occurred or their causal relationship—commonly 
referred to as comorbidity1-3—is not uncommon. The 
National Comorbidity Survey Replication (NCS-R), which 
was a nationally representative epidemiological survey in 
the US, found that at least 68% of adults with a mental 
disorder had at least one general medical disorder, while 
29% of those with a medical disorder had a comorbid mental 
health disorder.4,5 Research across a swathe of countries 
has consistently shown that people with mental illnesses 
have high rates of physical illnesses that were largely not 

diagnosed.6,7 
People with serious mental illnesses have 2 to 3 times 

higher rates of cardiovascular diseases (CVD) as compared 
to the general population;8 diabetes occurs in approximately 
15% of people with schizophrenia compared with 5% in 
the general population;9 fi ndings of community-based 
population studies demonstrate that anxiety symptoms and 
anxiety disorders are associated with increased risk for 
incident CVD, such as myocardial infarction, sudden cardiac 
death, angina pectoris, and hypertension.10,11 Similarly, 
people with chronic medical disorders have been shown 
to have an association with mental illnesses. A study by 
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Goodwin et al12 showed signifi cant associations between 
asthma and a range of mental illnesses; rates of depression 
and depressive symptoms are higher among persons 
with diabetes compared with the general population.13,14 

Longitudinal studies have demonstrated that this relationship 
between mental and physical illnesses is bidirectional.15,16

Such comorbidity has a number of consequences including 
increased symptom burden, functional impairment, 
decreased quality of life,17-20 loss of economic productivity 
from absenteeism and presenteeism,21,22  high individual and 
societal fi nancial costs,23,24 and elevated risk of premature 
mortality—where most were not from suicides and accidents 
but rather from “natural” causes such as cardiovascular 
disease.25,26 

The aims of this study were to establish the prevalence 
rates of comorbidity of medical and mental disorders, and 
their associated factors and health outcomes in the Singapore 
adult resident population. 

Materials and Methods
The Singapore Mental Health Study was a national 

household survey involving non-institutionalised Singapore 
citizens and permanent residents aged 18 years and older. 
Face-to-face interviews were conducted from December 
2009 to December 2010. A detailed description of the 
survey design is provided elsewhere.27 The study was 
approved by the Ethics Committee (National Healthcare 
Group, Domain Specifi c Review Board) and all participants 
and parents / guardians gave written informed consent (for 
those respondents who were less than 21 years of age) for 
participating in the study. All respondents were given a 
resource brochure that provided them with contact details 
of the relevant counselling and psychiatric services in 
Singapore and were advised to contact any of them should 
they want to seek help. 

The main instrument used in the survey is the World Mental 
Health Composite International Diagnostic Interview 
(WMH-CIDI)28 which ascertains both 10th Edition of 
the International Classifi cation of Diseases (ICD-10) and 
the Diagnostic and Statistical Manual, Fourth Edition, of 
the American Psychiatric Association (1994) (DSM-IV) 
lifetime and 12-month diagnoses using hierarchy rules for 
diagnoses. The mental disorders included in our survey 
were major depressive disorder (MDD), bipolar disorder, 
generalised anxiety disorder (GAD), obsessive compulsive 
disorder (OCD), alcohol abuse and alcohol dependence. 
We did not include schizophrenia and other non-affective 
psychoses, as they are not part of the core WMH assessment. 
Previous validation studies have shown psychotic disorders 
are overestimated in lay-administered interviews like the 
CIDI.29 

The computerised i.e. the Computer Assisted Personal 
Interviewing (CAPI) version of the instrument was used 
for English and Chinese language interviews. The Chinese 
language CIDI was developed by the WMH-CIDI group 
in China and was adapted for use in our survey. All the 
modules used in SMHS were translated into Bahasa Melayu 
(the offi cial written language of the Malays). DSM-IV 
diagnoses were generated by running algorithms provided 
by the WMH-CIDI consortium on the de-identifi ed data by 
trained researchers.

We also used a modifi ed version of the CIDI checklist 
of chronic medical disorders and the respondents were 
asked to report any of the disorders listed in the checklist. 
The question was read as, ‘I’m going to read to you a list 
of health problems some people have.  Has a doctor ever 
told you that you have any of the following…’  This was 
followed by a list of 15 chronic medical disorders which were 
considered prevalent in Singapore’s population. We then 
reclassifi ed these disorders into 8 types of physical disorders: 
(1) respiratory disorders (asthma, chronic lung disease 
such as chronic bronchitis or emphysema), (2) diabetes, 
(3) hypertension and high blood pressure, (4) chronic pain 
(arthritis or rheumatism, back problems including disk or 
spine, migraine headaches), (5) cancer, (6) neurological 
disorders (epilepsy, convulsion, Parkinson’s disease), (7) 
cardiovascular disorders (stroke or major paralysis, heart 
attack, coronary heart disease, angina, congestive heart 
failure or other heart    disease), and, (8) ulcer and chronic 
infl amed bowel (stomach ulcer, chronic infl amed bowel, 
enteritis, or colitis).

We used the EQ-5D to measure the health related quality 
of life. EQ-5D is a standardised measure of health status 
developed by the EuroQol Group. It provides a simple, 
generic measure of health for clinical and economic 
appraisal.30 It comprises a descriptive system and a visual 
analogue scale (VAS) .The descriptive system assesses 5 
domains (i.e., mobility, self-care, usual activities, pain/
discomfort, anxiety/depression) and respondents were 
asked to rate their health today on a three-point scale (no 
problem/moderate problem/ extreme problem). The EQ 
VAS records the respondent’s self-rated health on a vertical, 
visual analogue scale where the endpoints are labelled ‘Best 
imaginable health state’ (100) and ‘Worst imaginable health 
state’ (0). The EQ-5D defi nes a total of 243 health states. The 
utility of EQ-5D health states was elicited using the time 
trade-off method from a representative sample of the UK 
general population.31 This utility-based EQ-5D index score 
ranges from −0.59 to 1.00, with negative values representing 
health states worse than being dead, 0 representing being 
dead, and 1.00 representing the state of full health. 
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Statistical Analyses
All estimates were weighted to adjust for over sampling 

and post-stratifi ed for age and ethnicity distributions between 
the survey sample and the Singapore resident population 
in 2007. Mean and standard deviations were calculated 
for continuous variables, and frequencies and percentages 
for categorical variables. Analysis of variance was used 
to determine differences in the EQ-5D Index and VAS 
scores across groups. Multiple logistic regression models 
were used to examine the socio-demographic correlates of 
any mental disorder, any physical disorder and comorbid 
mental-physical disorder. A series of multiple logistic 
regression models were also used to generate odd ratios 
(ORs) and 95% confi dence intervals to indicate association 
between 8 classes of physical disorders and mental disorders. 
Standard errors (SE) and signifi cance tests were estimated 
using the Taylor series linearisation method. Multivariate 
signifi cance was evaluated using Wald x² tests based on 
design corrected coeffi cient variance–covariance matrices. 
Statistical signifi cance was evaluated at the <0.05 level using 
2-sided tests. All statistical analyses were carried out using 
the Statistical Analysis Software (SAS) System version 9.2.

Results
In all, the total number of respondents was 6616 

representing a response rate of 75.9%. The socio-
demographic distribution of the entire sample is shown 
in Table 1.

The prevalence of any mental disorder and comorbid 
mental-physical disorder in this population was 12.0% and 
6.1% respectively. The prevalence of any physical disorder 
in this population was high (42.6%). The rate of any mental 
illness in those with any chronic physical disorder was 
14.3%. The rate of any chronic physical disorder in those 
with any mental illness was 50.6%. Majority (84%) of those 
with comorbid mental-physical disorder did not have any 
treatment for their mental disorders. 

Multiple logistic regressions showed that being older, of 
Indian or Other ethnicity (as compared to Chinese), male 
gender, and being divorced or separated increased the odds 
of having comorbid mental-physical disorder (Table 2).

Those with any mental, physical or comorbid mental-
physical illness had lower EQ-Index and EQ-VAS scores 
than those without any of these disorders. The EQ-Index 
and EQ-VAS scores were almost similar among those with 
mental and physical illnesses (0.94 vs 0.93 and 80.5 vs 81.1 
respectively). However, those with comorbid illness had 
signifi cantly lower EQ-Index (0.86) and EQ-VAS (74.7) 
scores as compared to all the other groups i.e. those with 
mental illness only, physical illness only and those without 
any of the disorders. Signifi cantly higher proportions of 

those with comorbid illness endorsed moderate and severe 
problems in pain/discomfort and anxiety/depression domain 
as compared to the other groups (Table 3).

Table 4 shows the prevalence of the various physical 
disorders in people with mental disorders. After adjusting for 
age and gender in multiple logistic regression analyses, we 
found that those with any mental disorder have signifi cantly 

Table 1.  Socio-demographic Characteristics of the Study Sample

Unweighted Weighted
% (s.e)N %

Age

Mean (SE), SD 42.0 14.5 43.9 (0.3)

Age group    

18-34 2293 34.7 31.7 (0.0)

35-49 2369 35.8 34.1 (0.0)

50-64 1542 23.3 23.1 (0.0)

65+ 412 6.2 11.1 (0.0)

Ethnicity    

Chinese 2006 30.3 76.9 (0.0)

Malay 2373 35.9 12.3 (0.0)

Indian 1969 29.8 8.3 (0.0)

Others 268 4.1 2.4 (0.0)

Gender    

Female 3317 50.1 51.5 (0.9)

Male 3299 49.9 48.5 (0.9)

Marital status    

Never Married 1825 27.6 28.9 (0.6)

Currently Married 4290 64.9 62.4 (0.8)

Divorced/Separated 262 4.0 4.2 (0.4)

Widowed 237 3.6 4.4 (0.4)

Education    

Pre-primary 307 4.6 5.5 (0.4)

Primary 929 14.0 14.7 (0.6)

Secondary 1975 29.9 27.6 (0.8)

Pre-U/Junior
College/Diploma

1342 20.3 22.4 (0.7)

Vocational 721 10.9 7.9 (0.4)

University 1342 20.3 21.9 (0.7)

Employment    

Employed 4594 71.5 71.0 (0.8)

Economically 
inactive*

1522 23.7 24.5 (0.7)

Unemployed 313 4.9 4.5 (0.4)

 Personal income (annually)   

Below S$ 20,000 3392 54.0 51.3 (0.8)

S$20,000 – 49,999 1924 30.7 31.2 (0.8)

S$50,000  above 962 15.3 17.5 (0.7)

*Includes homemakers, students and retirees/pensioners
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Table 2. Factors Associated with: (a) any Mental Disorder only, (b) any Physical Disorder only, and (c) Comorbid Mental-physical Disorder

Any mental disorder only Any physical disorder only Comorbid mental-physical 
disorder

OR 95% CI OR 95% CI OR 95% CI

Age group 18-34 1.0  1.0  1.0  

 35-49 0.6 (0.4, 0.9)* 1.2 (0.9,1.6) 0.8 (0.5,1.3)

 50-64 0.4 (0.2,0.8)† 2.5 (1.9,3.3)† 0.8 (0.4,1.4)

 65+ 0.1 (0.01,0.5)† 6.8 (4.1,11.4)† 3.4 (1.3,8.5)†

Ethnicity Chinese 1.0  1.0  1.0  

 Malay 0.9 (0.7,1.3) 1.0 (0.9,1.2) 0.9 (0.6,1.2)

 Indian 1.4 (1.05,1.8)* 1.2 (1.05,1.4)* 1.5 (1.1,2.0)†

 Others 3.3 (1.9,5.6)† 1.3 (0.9,1.9) 3.3 (1.9,5.6)†

Gender Male 1.0  1.0  1.0  

 Female 1.1 (0.8,1.5) 0.8 (0.7,1.0)* 0.7 (0.5,0.9)*

Marital status Single 1.0  1.0  1.0  

 Married 1.3 (0.9,1.9) 1.3 (1.03,1.7)* 1.0 (0.7,1.6)

 Divorced/Separated 5.0  (2.7,9.4)* 1.4 (0.9,2.2) 5.2 (2.8,9.8)†

 Widowed 0.3 (0.1,1.7) 2.2 (1.2,4.1)* 2.4 (0.8,7.5)

Education Pre Primary - - 1.0 (0.6,1.6) 0.6 (0.2,2.1) 

 Primary 0.8 (0.4,1.6) 1.2 (0.8,1.7) 0.8 (0.3,1.8)

 Secondary 1.1 (0.6,1.8) 1.4 (1.1,1.9)* 2.1 (1.2,3.8)†

 Pre-U/Junior-College/
Diploma 0.8 (0.5,1.3) 1.1 (0.8,1.5) 1.4 (0.8,2.2)

 Vocational 0.9 (0.5,1.6) 1.2 (0.8,1.7) 1.4 (0.7,2.8)

 University 1.0  1.0  1.0  

Employment Employed 1.0  1.0  1.0  

 Economically Inactive 0.5 (0.3,0.8)* 1.3 (1.05,1.7)* 0.9 (0.6,1.6)

 Unemployed 2.3 (1.3,4.5)† 1.3 (0.8,2.0) 1.7 (0.9,3.2)

Income Below $SD 20,000 1.0  1.0  1.0  

 $SD 20,000-49,000 1.0 (0.7,1.5) 0.9 (0.7,1.2) 0.9 (0.6,1.4)

 Above $SD 50,000 0.7 (0.4,1.3) 1.1 (0.8,1.5) 1.1 (0.6,2.1)

*P ≤0.05, †P ≤0.01

Table 3. Comparison of EQ-5D* Health Problems and Index Scores Among Those with Mental illness, Physical illness, Comorbid Mental-physical 
Illnesses and Controls

EQ5D domains Mental illness only 
(n = 346)

Physical illness only 
(n = 2014)

Comorbid mental-
physical illness  

(n = 362)

Controls 
(n = 2872)

Statistical 
signifi cance

 % indicating a problem (moderate or extreme)

% SE % SE % SE % SE X2 P value

Mobility 0.8 0.3 7.5 0.9 5.8 1.9 0.8 0.2 101.9 <0.0001

Self care 0.3 0.17 1.1 0.4 0.5 0.3 0.1 0.07 26.6 <0.0001

Usual activities 1.1 0.4 4.5 0.7 3.6 1.3 0.5 0.2 74.4 <0.0001

Pain/discomfort 11.6 2.3 22.9 1.4 37.5 3.7 7.6 0.7 178.7 <0.0001

Anxiety/depression 17.1 2.7 9.5 0.9 30.5 3.6 3.6 0.5 177.6 <0.0001

Mean SE Mean SE Mean SE Mean SE F 

EQ-5D UK index 0.94 0.01 0.93 0.001 0.86 0.01 0.98 0.001 64.8 <0.0001

EQ-5D VAS 80.5 1.0 81.1 0.5 74.7 1.2 86.0 0.3 49.6 <0.0001

*The EQ5D was administered only among 5594 respondents.
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Table 4. Prevalence of Physical Disorders Among People With and Without Mental Disorder

Mental disorder
Respiratory conditions Diabetes Hypertension and high BP Chronic pain

% SE OR‡ 95% CI % SE OR‡ 95% CI % SE OR‡ 95% CI % SE OR‡ 95% CI

Any mental 
disorder

No 8.3 0.5 1.0 9.3 0.6 1.0 20.2 0.7 1.0 14 0.7 1.0  

 Yes 17.0 1.8 2.0 (1.5,2.7)† 6.5 1.3 1.2 (0.7,1.8) 15.8 2.0 1.3 (0.9,1.8) 24.9 2.1 2.5 (1.9,3.2)†

MDD No 9.1 0.5 1.0  9.1 0.5 1.0  19.8 0.7 1.0  14.4 0.7 1.0  

 Yes 13.6 2.3 1.4 (0.9,2.2) 7.0 1.9 1.2 (0.6,2.3) 17.7 3.0 1.5 (0.9,2.4) 30.2 3.2 2.7 (2.0,3.9)†

Bipolar 
disorder No 9.3 0.5 1.0  9.0 0.5 1.0  19.8 0.7 1.0  15.1 0.7 1.0  

 Yes 17.1 5.5 1.7 (0.8,3.5) 3.5 3.0 1.0 (0.2,5.2) 13.2 5.4 1.4 (0.9,2.2) 30.4 6.9 3.0 (1.6,5.9)†

GAD No 9.4 0.5 1.0  9.0 0.5 1.0  19.7 0.7 1.0  15.2 0.7 1.0  

 Yes 10.4 4.3 0.9 (0.4,2.5) 1.1 0.8 0.2 (0.04,0.8)* 13.9 6.0 1.3 (0.4,4.0) 25.9 7.1 2.1 (1.02,4.4)*

OCD No 9.1 0.5 1.0  9.1 0.5 1.0  20.0 0.7 1.0  15.1 0.7 1.0  

 Yes 17.4 3.4 1.9 (1.2,3.0)† 4.1 1.7 0.8 (0.3,2.1) 10.8 3.0 0.9 (0.5,1.8) 21.8 3.8 1.8 (1.2,2.9)†

Alcohol 
abuse No 9.0 0.5 1.0  9.0 0.5 1.0  19.8 0.7 1.0  15.0 0.7 1.0  

 Yes 22.1 4.1 2.4 (1.4,4.1)† 8.4 3.1 1.1 (0.5,2.6) 17.4 4.1 1.03 (0.6,1.8) 23.3 4.1 2.2 (1.4,3.5)†

Alcohol 
dependence No 9.3 0.5 1.0  9.0 0.5  19.7 0.7 1.0  15.3 0.7 1.0  

Yes 24.9 9.8 2.3 (0.8,6.5) 17.9 7.9 3.3 (0.9,11.5) 25.4 9.5 2.9 (1.03,9.0)*

*P ≤0.05, †P ≤0.01
‡ Multiple logistic regression adjusted by age and gender

Table 4. (con’t) Prevalence of Physical Disorders Among People With and Without Mental Disorder

Mental disorder Cancer Neurological disorders Cardiovascular disorders Ulcer and chronic infl amed 
bowel

% SE OR‡ 95% CI % SE OR‡ 95% CI % SE OR‡ 95% CI % SE OR‡ 95% CI

Any mental 
disorder No 0.8 0.2 1.0  3.9 0.4 1.0  3.7 0.4 1.0  1.8 0.3 1.0  

Yes 0.3 0.1 0.5 (0.2,1.5) 3.8 1.1 1.3 (0.7,2.5) 3.4 1.0 1.8 (0.9,3.6) 4.3 1 2.8 (1.6,5)†

MDD No 0.7 0.2 1.0  3.9 0.4 1.0  3.6 0.4 1.0  2.1 0.3 1.0  

 Yes 0.4 0.2 0.7 (0.3,2.1) 4.8 1.9 1.5 (0.6,3.5) 4.6 1.8 2.3 (0.9,5.7) 2.3 1.0 1.4 (0.6,3.4)

Bipolar 
disorder No 0.7 0.2   3.9 0.4 1.0  3.6 0.4 1.0  2 0.3 1.0  

 Yes . .   6.3 4.1 2.6 (0.6,10.6) 5.8 4 6.4 (1.6,26.2) † 4.7 3.2 3 (0.7,12.4)

GAD No 0.7 0.2   3.9 0.4 1.0  3.7 0.4 1.0  2 0.3 1.0  

 Yes . .   0.6 0.6 0.2 (0.02,1.4) 0.4 0.4 0.2 (0.03,1.5) 7.3 4.5 5.0 (1.3,19.5)*

OCD No 0.7 0.2   3.8 0.4 1.0  3.7 0.4 1.0  2 0.3 1.0  

 Yes 0.2 0.2 0.3 (0.04,2.5) 6 2.4 2.3 (1,5.2) 1.3 1.1 0.8 (0.1,4.8) 4.8 2.2 3.0 (1.1,7.9)†

Alcohol 
abuse No 0.7 0.2   4 0.4 1.0  3.7 0.4 1.0  1.9 0.3 1.0  

 Yes . .   1.2 1.1 0.4 (0.1,2.5) 2.4 1.2 0.7 (0.3,2.2) 6.4 2.4 3.2 (1.4,7.6)†

Alcohol 
dependence No 0.7 0.2 1.0  3.9 0.4 1.0  3.6 0.4 1.0  2 0.3 1.0  

 Yes 2.4 2.4 8.6 (1.1,71.2)* 2.1 1.5 1.1 (0.2,4.7) 0.9 0.9 0.7 (0.1,6.9) 11.9 7.3 7.6 (1.9,30.3)†

*P ≤0.05, †P ≤0.01
‡Multiple logistic regression adjusted by age and gender
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higher rate of respiratory disorders (17.0% vs 8.3%, P 
<0.01), chronic pain (24.9% vs 14.0%, P <0.01), ulcer 
and chronic infl amed bowel (4.3% vs 1.8%, P <0.01) than 
those without any mental disorder. 

Similarly adjusting for age and gender in the multiple 
logistic regression for those with any chronic physical 
disorder, respiratory disorders have signifi cantly higher rate 
of any mental disorder (21.8% vs 11.0%, P <0.01); while 
people with chronic pain have consistently and signifi cantly 
higher rates of prevalence of mental disorders (Table 5). 

Discussion
As with other epidemiological surveys,32,33 we found high 

rates of mental disorders among those with chronic physical 
disorders, and an even higher rate of physical disorders 
among those with mental disorders. Most of these mental 
disorders in our population were not treated—83.7% of 
those with any one mental disorder assessed in our study 
had never ‘in their life “talked to a medical doctor or other 
professional” about the disorder’.34 This is consistent with 
the fi ndings of other studies: for example, depression is 
often undetected and undiagnosed in primary care,35-37and 

as well as in specialised medical centers.38

The association between medical disorders and mental 
disorders is complex and bidirectional with some common 
risk factors.19 One such mechanism may arise from chronic 
stress leading to the weakening of the immune system and 
an increase in the infl ammatory response and the production 
of cytokines which are risk factors for both medical and 
mental disorders.39-41 There are other possible reasons for 
the high rate of comorbid mental illnesses among those with 
chronic physical illness and these include the detrimental 
effect of the latter on the quality of life and mental well-
being42 which may lead to anxiety and depression43 while 
some medications for common medical disorders may 
also give rise to de novo psychiatric symptoms or else 
exacerbate underlying psychiatric disorders.44,45 Conversely, 
a myriad of factors could lead to the even higher rate of 
physical illnesses among the mentally ill in our population. 
Persons with psychiatric disorders are more likely to have 
sedentary lifestyles, increased rates of smoking, and poor 
diets (foods that are high in fat and calories) leading to 
high rate of obesity46-49 Coupled with this, is the greater 
likelihood of mentally ill individuals (as compared to the 
general population) not receiving preventive public health 

Table 5. Prevalence of Mental Disorder Among People With and Without Physical Disorders

Major chronic 
physical conditions

Any mental disorder MDD Bipolar disorder GAD

% SE OR‡ 95% CI % SE OR‡ 95% CI % SE OR‡ 95% CI % SE OR‡ 95% CI

Respiratory 
conditions Yes 21.8 2.3 2.0 (1.5,2.6)† 8.4 1.5 1.5 (0.9,2.2) 2.2 0.8 1.6 (0.8,3.4) 1.0 0.4 1.04 (0.4,2.6)

 No 11 0.6 1.0  5.5 0.4 1.0  1.1 0.2 1.0  0.9 0.2 1.0  

Diabetes Yes 8.7 1.7 1.1 (0.7,1.7) 4.5 1.3 1.2 (0.6,2.4) 0.5 0.4 0.8 (0.1,4.7) 0.1 0.1 0.3 (0.1,1.2)

 No 12.3 0.6 1.0  5.9 0.4 1.0  1.3 0.2 1.0  1.0 0.2 1.0  

Hypertension  
& high BP Yes 9.6 1.3 1.2 (0.9,1.7) 5.2 1.0 1.5 (0.9,2.4) 0.8 0.4 1.4 (0.5,4.3) 0.6 0.3 1.6 (0.6,4.3)

 No 12.6 0.6 1.0  6.0 0.4 1.0  1.3 0.2 1.0  0.9 0.2 1.0  

Chronic pain Yes 19.6 1.8 2.4 (1.9,3.1)† 11.5 1.5 2.8 (2.0,3.9)† 2.4 0.7 3.0 (1.5,5.7)† 1.5 0.4 2.1 (1.04,4.4)*

 No 10.6 0.6 1.0  4.8 0.4 1.0  1 0.2   0.8 0.2   

Cancer Yes 4.9 2.4 0.5 (0.2,1.5) 3.3 1.6 0.7 (0.2,2.0) - - - - - - - -

 No 12.1 0.6 1.0  5.8 0.4 1.0  1.2 0.2   0.9 0.2   

Neurological 
conditions Yes 11.7 3.3 1.3 (0.7,2.4) 7.1 2.8 1.5 (0.7,3.5) 2 1.3 2.7 (0.6,11.3) 0.1 0.1 0.2 (0.03,1.4)

 No 12 0.6 1.0  5.8 0.4 1.0  1.2 0.2 1.0  0.9 0.2 1.0  

Cardiovascular Yes 11.3 3.3 1.6 (0.7,2.4) 7.3 2.9 2.4 (1.01,5.9)* 1.9 1.4 4.6 (1.0,21.9)* 0.1 0.1 0.3 (0.04,2.4)

 No 12 0.6 1.0  5.7 0.4 1.0  1.2 0.2 1.0  0.9 0.2 1.0  

Ulcer and 
chronic 
infl amed bowel

Yes 24.7 5.2 2.9 (1.6,5.1)† 6.4 2.7 1.4 (0.6,3.4) 2.7 1.9 3.2 (0.8,13.2) 3.1 1.9 5.1 (1.3,19.9)*

 No 11.7 0.6 1.0  5.8 0.4 1.0  1.2 0.2 1.0  0.8 0.2 1.0  

*P <0.05, †P <0.01
‡Multiple logistic regression adjusted by age and gender
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services like immunisations, cancer screenings, and smoking 
cessation counselling, as well as receiving worse quality 
of care across a range of services.50-52 On the other hand, 
doctors who are inexperienced in mental health issues may 
feel uncomfortable probing for mental disorders among 
their patients with physical disorders;52 some mentally ill 
patients on the other hand, might be fearful or suspicious and 
therefore less willing to communicate with care providers.53  

We did not fi nd any association with socioeconomic 
factors like low income and poor educational attainment 
to be associated with comorbidity unlike other studies that 
indicate an inverse association between socioeconomic 
status (SES).54-56 It has been postulated that low SES limits 
resources like social support which both increases stress and 
exposure to adverse environmental conditions57 —leading 
to higher levels of depressive symptoms and various chronic 
diseases.3,58 We could only speculate that, compared to these 
studies done elsewhere, the SES of our population and the 
social support of our population could have been better and 
that the low income group in Singapore (one of the richest 
countries in Asia) might still be relatively higher than the 
low income groups in those countries. 

The strength of our study is that it is a nationally 
representative sample which has lesser likelihood of 
sampling errors like Berkson’s bias compared to those 
studies that examined comorbidity in help-seeking clinical 
samples.59 It is also one of the few studies in the extant 
literature that examined and compared a number of specifi c 
chronic physical disorders with the associated rate of 
mental disorders. We found that the most likely groups of 
medical disorders with comorbid mental disorders are the 
respiratory disorders and chronic pain. An epidemiological 
study done in the New Zealand population similarly found 
that chronic pain and respiratory disorders have the highest 
rate of comorbid mental disorders.60 This could be due 
to the differential symptom burden among the different 
disorders—possibly with these two disorders having the 
highest burden. Alcohol abuse and dependence were the 
commonest associated disorder in those with chronic and 
infl ammatory bowel disorders which is likely to be the 
consequence of prolonged and excessive use of alcohol.

Our study also showed that mental illnesses comorbid 
with other chronic physical illnesses produced signifi cantly 
greater reductions in health than any mental or chronic 

Table 5. (con’t) Prevalence of Mental Disorder Among People With and Without Physical Disorders

Major chronic 
physical conditions

OCD Alcohol abuse Alcohol dependence

% SE OR‡ 95% CI % SE OR‡ 95% CI % SE OR‡ 95% CI

Respiratory 
conditions Yes 5.6 1.2 1.8 (1.1,2.9)* 7.4 1.5 2.5 (1.5,4.1)† 1.2 0.6 2 (0.7,6.2)

 No 2.7 0.3 1.0  2.7 0.3 1.0  0.4 0.1   

Diabetes Yes 1.4 0.6 0.7 (0.3,1.8) 3.0 1.1 1.2 (0.5,2.8) - - - -

 No 3.2 0.3 1.0  3.2 0.3 1.0  0.5 0.1 1.0  

Hypertension  
& high BP Yes 1.7 0.5 0.8 (0.4,1.7) 2.8 0.7 1.1 (0.7,1.9) 0.4 0.2 3.0 (0.8,10.9)

 No 3.3 0.3 1.0  3.2 0.3 1.0  0.5 0.1 1.0  

Chronic pain Yes 4.3 0.8 1.8 (1.1,2.8)* 4.8 0.9 2.3 (1.4,3.7)† 0.8 0.3 2.6 (0.9,7.4)

 No 2.8 0.3 1.0  2.9 0.3   0.4 0.1 1.0  

Cancer Yes 0.6 0.6 0.3 (0,2.3) - - - - 1.6 1.6 11.7 (1.3,102.1)*

 No 3 0.3 1.0  3.2 0.3 1.0  0.5 0.1 1.0  

Neurological 
conditions Yes 4.6 1.9 2.2 (1,5.2) 1.0 0.9 0.4 (0.1,2.6) 0.2 0.2 1.1 (0.3,5.1)

 No 2.9 0.3 1.0  3.2 0.3 1.0  0.5 0.1 1.0  

Cardiovascular Yes 1 0.9 0.6 (0.1,3.8) 2.1 1.0 0.8 (0.3,2.5) 0.1 0.1 0.8 (0.1,6.7)

 No 3.1 0.3 1.0  3.2 0.3 1.0  0.5 0.1 1.0  

Ulcer and 
chronic 
infl amed bowel

Yes 6.9 3.1 3.0 (1.1,8.0)* 9.6 3.6 3.1 (1.3,7.2)† 2.7 1.7 10.6 (2.5,45.3)†

No 2.9 0.3 1.0  3.0 0.3 1.0  0.4 0.1 1.0  

*P <0.05 †P <0.01
‡ Multiple logistic regression adjusted by age and gender
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medical illness alone; thereby suggesting that comorbidity 
has an additive or synergistic adverse effect on health 
outcomes. There are few studies that have compared health 
outcomes among those with comorbid illness at a community 
level. A study by Moussavi et al61analysed data from the 
World Health Survey and reported that consistently across 
countries, those with comorbid depression and chronic 
disease had the worst health scores of all disease states. 

A limitation of our study is the reliance on self-report of 
the physical disorders rather than by clinical assessment 
or verifi cation through medical records but studies have 
indicated that self-report of chronic physical diseases 
showed moderate to strong agreement with information 
obtained from medical records.62 

Our fi ndings of the common co-occurrence of medical 
and mental disorders; higher impairment of health-related 
quality of life and high rates of untreated mental disorders 
in this group, re-emphasizes the call for greater awareness 
among health professionals of these fi ndings and for the 
need of better screening and treatment. But as Harris and 
Barraclough had commented as far back as 1998, there 
had been no evidence of that happening as evidenced by 
the excess mortality.63 More than a decade on, people with 
mental disorders not only have a 2- to 4-fold elevated risk of 
premature mortality26,64 but the gap between the lifespan of 
the general population (which has increased) and those with 
mental disorders have widened65 by as much as 25 years.25

In Singapore, mental disorders contribute to 11% of the 
disease burden of chronic illnesses.66 The high association of 
mental-physical comorbidities among the local population 
people reported in the earlier studies38,67 was replicated in 
our study. Chronic pain and respiratory disorders were the 
most prevalent chronic illnesses among those with any 
mental illness followed by hypertension. On the other hand, 
mental illnesses were more common in people suffering 
from intestinal, respiratory and chronic pain problems. 
Findings on the effects of different chronic disorders and 
their association with mental illnesses on disability would 
be of particular interest to policy makers and employers in 
Singapore for developing targeted health care interventions 
to decrease population and workplace disability associated 
with chronic disorders. Evidence on costs associated with 
mental- physical comorbidities could further fi ll the gap in 
knowledge and aid effective resource allocation. 

What would also be needed is the training of primary care 
doctors in providing screening and care for common mental 
health disorders, and mental health doctors in screening 
and treatment of common medical disorders.68 However, 
this would not be enough as long as there is fragmentation 
of the healthcare system in which the medical and mental 
health care providers are separated. A collaborative care 
model that integrates medical and mental health providers 

trained to deliver evidence-based services for comorbid 
disorders would be needed—as would be the political 
will to break down the silos that are still present in today’s 
healthcare system.
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