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Abstract
Introduction: Smoking is one of the leading preventable causes of death throughout
the world and can lead to nicotine dependence, particularly when initiated at a young
age. This paper describes the prevalence of smoking and nicotine dependence in the adult
Singapore resident population, whilst also exploring rates among the major ethnic groups
(Chinese, Malay and Indian), different education levels and those with chronic psychiatric
and physical comorbidities. Material and Methods: The Singapore Mental Health Study
(SMHS) is a cross-sectional epidemiological study that was conducted between December
2009 and December 2010. Information on smoking status was assessed using the Composite
International Diagnostic Interview version 3.0 (CIDI 3.0) and the Fagerstrom Test for
Nicotine Dependence measured nicotine dependence. Socio-demographic information
was also collected. Results: In total, 6616 respondents participated in the SMHS giving a
response rate of 75.9%. We found that 16% of the population were current smokers and
4.5% had nicotine dependence. Current smokers were more likely to be younger (18 to 34
years old), males, Malay and have lower education, whilst males had a 4.6 times higher risk
of nicotine dependence to that of females. The prevalence of nicotine dependence was also
higher in those with alcohol abuse and those experiencing chronic pain. Conclusion: The
results from this study highlight the important differences in the prevalence of smoking
and nicotine dependence among different age groups, gender and ethnicity in Singapore
and are important for developing future health policies and targeted preventive strategies.
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Introduction
Tobacco is the leading cause of preventable death and
is the fourth most common risk factor for disease. Nearly
6 million deaths occur worldwide every year, which
equates to one death every 6 seconds or one in 10 adult
deaths.1 Cigarette smoke contains over 7000 chemicals and
compounds, of which hundreds are toxic and at least 69
are carcinogenic.2 Nicotine is the key chemical compound
that causes and sustains cigarette addiction and the design
and contents of tobacco products today have made them
more addictive than ever before.2 Tobacco causes over 20
different diseases, many of which are fatal or disabling.
More specifically, it is responsible for over 70% of all lung
cancer deaths globally, 42% of respiratory disease deaths
and nearly 10% of all cardiovascular disease related deaths.3
It has been well established in the literature that cigarette
smoking is a risk factor for numerous physical illnesses and

more recently, studies have explored the association between
cigarette smoking and psychiatric illness.4,5 Furthermore,
among adult psychiatric patients, cigarette smoking has
been associated with psychotic disorders,6 depressive
disorders,7-11 anxiety disorders,12-15 suicidal behaviours16-18
and substance use disorders.19 Findings in the literature have
also shown that smokers with psychiatric disorders not only
have higher cigarette consumption20 but also higher levels
of nicotine dependence.21
Lower socio-economic status (SES) and educational levels
have shown a significant association with higher prevalence
of smoking22 and nicotine dependence,23 and the number
of cigarettes consumed,24 respectively. This is consistent
with an earlier study in Singapore which examined nicotine
dependence and psychiatric disorders among young males25
and found that those with nicotine dependence had attained
lower Primary School Leaving Examination (PSLE) scores
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and attended fewer years of schooling, compared to those
without a diagnosis of nicotine dependence.
There has been an increased interest in the ethnic
differences in the prevalence of smoking and nicotine
dependence, particularly in multi-ethnic countries such
as Singapore. A literature review on tobacco use and
dependence among Asian Americans found that smoking
prevalence varied between Asian ethnic subgroups, similar
to other racial or ethnic groups in the United States (US).26 In
previous research in Singapore25,27 distinct ethnic differences
associated with nicotine dependence were found, where
Malays had a higher prevalence of nicotine dependence
compared to Indians and Chinese.
Smoking rates in Singapore have increased slightly over
the past 10 years, despite various policy and legislative
changes aimed at reducing smoking and a raft of intervention
and smoking cessation programmes. Results from the
2010 National Health Surveillance Survey found that
the prevalence of daily smoking among adult Singapore
residents (aged 18 to 69 years) was 14.3%28 which had
increased slightly since a previous survey in 2007, when
it was 13.6%.29 On average, this equates to approximately
406 cigarettes being consumed per person (aged 15 years
and above) annually, in Singapore. Findings from the 2007
Survey29 also found that the daily smoking was 6 fold greater
in males; approximately one in 4 (23.7%) males aged 18
to 69 years were daily smokers compared with one in 27
(3.7%) females, and daily smoking was most prevalent in
young adults aged 18 to 29 years (17.2%). Less is known,
however, about the prevalence of nicotine dependence in
the adult population in Asian countries and specifically in
Singapore.
Singapore is a small island city-state, situated just south
of the Malaysian peninsular with a population of 3.7 million
residents (including Singapore citizens and Permanent
Residents), the majority of whom are Chinese (74.1%),
Malays (13.4%) and Indians (9.2%).30 The Singapore Mental
Health Study (SMHS) was conducted with Singapore
residents, aged 18 years and above, using the Composite
International Diagnostic Interview version 3.0 (CIDI 3.0)31
and a series of additional measures to gather information
relating to psychiatric disorders, nicotine dependence,
gambling and chronic physical conditions. This paper reports
the findings from the SMHS, specifically in relation to the
prevalence of smoking and nicotine dependence in this adult
population. In particular, rates of smoking and nicotine
dependence among respondents from the 3 major ethnic
groups (Chinese, Malay and Indian), different education
levels and those with other comorbidities are also discussed.
This paper aims to:
1. Establish the prevalence of smoking and nicotine

dependence in the adult Singapore resident
population.
2. Investigate socio-demographic risk factors for
smoking and nicotine dependence in this population.
3. Investigate the association of nicotine dependence
with life-time psychiatric and physical disorders.
Materials and Methods
Participants and Procedure
The SMHS was carried out between December 2009
and December 2010 after receiving ethics approval from
the relevant Institutional Review Boards. The SMHS is a
representative, nationwide survey of Singapore residents
aged 18 and above, who were randomly selected via
an administrative database.32 Those who were selected
were sent an invitation letter, explaining the purpose and
procedures of the study. Following this, contact was made
by an external, professionally trained interviewer and upon
agreeing to participate, a convenient time was arranged to
conduct the face-to-face interview, in English, Mandarin
or Bahasa Melayu. Written consent was obtained from
respondents and for those under the age of 21, consent
was also obtained from a legally acceptable representative.
A total of 6616 face-to-face interviews were successfully
conducted and the overall response rate was 75.9%.
The survey excluded residents who were incapable of
completing an interview due to severe medical conditions
affecting their physical or mental health, language barriers,
living outside the country, being institutionalised or
hospitalised at the time of the survey and those who were not
contactable via the information provided from the database.
Measures
Composite International Diagnostic Interview version 3.0
(CIDI 3.0): This instrument aims to obtain valid information
about the prevalence of mental disorders in the general
population, unmet need for treatment of mental disorders,
treatment adequacy among patients receiving treatment
for mental disorders and the societal burden of mental
disorders.31 A modified version of the CIDI was used for the
SMHS and included a screening module as well as modules
on Depression, Mania, Generalised Anxiety Disorder,
Obsessive Compulsive Disorder, Psychosis, Services,
Pharmaco-epidemiology, alcohol use, 30-day functioning,
social networks and family burden. The screening module
included a question relating to smoking, where respondents
were asked whether they are current smokers, ex-smokers
or non-smokers who had never smoke before. Diagnosis
of DSM-IV life-time mental disorders was generated
using established algorithms with organic exclusions and
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diagnostic hierarchy rules.
Fagerstrom Test for Nicotine Dependence: The 6-item
Fagerstrom Test for Nicotine Dependence (FTND)33 was
used to assess physical dependence on tobacco smoking.
The number of response options varies for each item and
response options are given a score of 0, 1, 2 or 3, which
are then summed to calculate a total score ranging from 0
to 10. Scores of 4 or less are classified as ‘low dependence’
whilst scores of 8 to 10 equate to ‘very high dependence’.
The higher the overall score, the more likely the respondent
is to have withdrawal symptoms if they give up smoking
and these symptoms are more likely to be more prominent.
The FTND has been shown to have adequate validity and
reliability,33,34 and has been widely used in various settings.
The coefficient of construct reliability in the present study
was 0.73.
Chronic Medical Condition Checklist: A Chronic Medical
Condition Checklist was used to measure chronic physical
conditions of the respondents. The respondents were
asked to report any of the disorders listed in the checklist.
Respondents were read the following statement: ‘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
conditions which were considered prevalent in Singapore’s
population. These disorders were then reclassified into 8
types of physical disorders: (1) respiratory conditions
(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 conditions (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 inflamed bowel (stomach ulcer,
chronic inflamed bowel, enteritis, or colitis).
South Oaks Gambling Screen: The South Oaks Gambling
Screen (SOGS) consists of 16 questions, comprising 37
items, which asked the respondents about their gambling
activity and associated behaviour throughout their lifetime.35
There are 20 scoring items, all equally weighted, requiring
a ‘yes’ or ‘no’ answer. To score, each ‘yes’ answer attains
one point, with a score of 5 or more indicating ‘probable’
pathological gambling. The non-scoring items identify the
type of gambling, the amount of money gambled in a day, and
relatives and friends with a gambling problem. Respondents
scoring 5 or more were categorised as ‘pathological
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gamblers’, those scoring 3 and 4 were classified as ‘problem
gamblers’ and those scoring 1 or 2 as ‘non-gamblers’ and
‘non problem gamblers’.
In addition, socio-demographic information relating to
age, gender, ethnicity, education, marital status, income,
employment history, etc was also collected. For those
instruments and measures that were not available in
Mandarin and Bahasa Melayu, they were translated into
these languages using internationally accepted translation
procedures.
Statistical Analysis
All estimates were weighted to adjust for oversampling
and post-stratification sampling for age and ethnic
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 were calculated for categorical variables.
Cross-tabulations were used to calculate the prevalence
of nicotine dependence across the socio-demographic
characteristics. Multiple logistic regression models adjusted
for age and gender were used to generate odd ratios (ORs)
and 95% confidence intervals to study associations between
nicotine dependence and other mental disorders and chronic
physical conditions. Standard errors (SE) and significance
tests were estimated using the Taylor series linearisation
method. Multivariate significance was evaluated using Wald
χ² tests based on design corrected coefficient variance–
covariance matrices. Statistical significance was evaluated at
the <0.05 level using two-sided tests. All statistical analyses
were carried out using Statistical Analysis Software (SAS)
System version 9.2.36
Results
Socio-demographic Characteristics
Table 1 shows the socio-demographic characteristics of
the study sample. Among the population, 16% were current
smokers and 10.8% were ex-smokers, while 4.5% had
nicotine dependence. Table 2 shows the socio-demographic
correlates among current smokers and ex-smokers from
the study population. As compared to non-smokers, those
who were current smokers were more likely to be Malay,
male, divorced or separated, and had lower education (preprimary, primary, secondary and vocational education).
Odds of current smoking were higher among 18 to 34 years
old as compared to those aged 35 years and above and
lower among the economically inactive group i.e., students
and homemakers (compared to those being employed).
Ex-smokers were more likely to be older (aged 65 years
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Table 1. Socio-demographic Characteristics of the Study Sample
Unweighted
n

Weighted
%

18 to 34

2293

31.7

35 to 49

2369

34.1

50 to 64

1542

23.1

65 and above

412

11.1

Age Group (years)

Ethnicity
Chinese

2006

76.9

Malay

2373

12.3

Indian

1969

8.3

Others

268

2.4

Male

3299

48.5

Female

3317

51.5

Never Married

1825

28.9

Currently Married

4290

62.4

Gender

Marital Status

Divorced/ Separated

262

4.2

Widowed

237

4.4

Education
Pre-primary

307

5.5

Primary

929

14.7

Secondary

1975

27.6

Vocational

721

7.9

Pre-u/ Junior College/ Diploma

1342

22.4

University

1342

21.9

Employed

4594

71.0

Economically inactive*

1522

24.5

Unemployed

313

4.5

Below S$ 20,000

3392

51.3

S$20,000 to 49,999

1924

31.2

S$50,000 above

962

17.5

Employment

Personal income (annually)

* includes retirees, students and housewives

and above), male, unemployed, belonging to Malay or
‘Others’ ethnicity and had primary, secondary or vocational
education.
Multiple logistic regressions showed that males had a
4.6 times higher risk of nicotine dependence compared to
females. Furthermore, nicotine dependence was significantly
higher among those with lower education (pre-primary,
primary, secondary and vocational education) (Table 3).

Relationship between Nicotine Dependence and Other
Psychiatric Disorders
As compared to those without nicotine dependence, the
prevalence rate of Alcohol Abuse (11.3% vs 2.8%, χ2 = 35.5,
P <0.001) and Probable Pathological Gambling (5.4% vs
2.6%, χ2 = 3.9, P = 0.047) were significantly higher among
those with nicotine dependence (Table 4). After adjusting for
age and gender in multivariate logistic regression analyses,
the association of alcohol abuse with nicotine dependence
remained significant (OR = 3.1).
Relationship between Nicotine Dependence and Chronic
Physical Conditions
After adjusting for age and gender in multivariate logistic
regression analyses, the odds of having chronic pain (OR
= 1.6) was significantly higher among those with nicotine
dependence, whilst the odds of having neurological
conditions (OR = 0.1) was lower among this group (Table 5).
Discussion
Sixteen percent of the population were current smokers.
Previous Ministry of Health (MOH) studies have collected
data relating to smoking prevalence whereby the smoking
status of respondents has been classified as daily smokers,
occasional smokers, ex-smokers and non-smokers and
findings from these studies are similar to ours, despite
using slightly different classification criteria and having
a large sample size. The 2010 National Health Survey28,
2007 National Health Surveillance Survey29 and the 2004
National Health Survey37 found daily smoking rates to be
14.3%, 13.6% and 12.6%, respectively. Whilst our findings
are slightly higher than those found in the MOH studies, in
comparison to other countries, these rates are relatively low.
A multinational study conducted as part of the World Mental
Health Consortium found that among 17 participating
countries, the prevalence of current smokers was between
20% and 35%.38 It is important to note however that over
the past decade, the prevalence of smoking has increased
slightly in Singapore, despite both legislative and policy
changes to reduce smoking and the introduction of various
cessation programmes.39
Consistent with the large majority of other studies, our
study found that the prevalence of smoking was significantly
higher among males (27%) compared to females (5.6%). A
systematic review of prospective studies in Asia relating to
an association between smoking, quitting and cause-specific
illness was conducted by Nakamura et al.40 In total, 77 studies
were included of which 42 were from Japan, 16 from China,
5 from Singapore, 5 from Taiwan, 4 from Korea, 3 from
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Table 2. Socio-demographic Correlates of Current Smokers and Ex-Smokers
Current smoker vs non-smoker

Ex-smoker vs non-smoker

95% Confidence Limit (CL)

95% Confidence Limit (CL)

OR†
Age group (years)

Ethnicity

Sex
Marital

Education

18 to 34

Income

Lower CL

Upper CL

P value

Ref

OR†

Lower CL

Upper CL

P value

Ref

35 to 49

0.5

0.4

0.7

<0.001

0.9

0.6

1.4

0.536

50 to 64

0.3

0.2

0.5

<0.001

0.9

0.5

1.4

0.544

65 and above

0.4

0.2

0.9

0.018

2.1

1.1

4.0

0.031
<0.001

Chinese

Ref

Ref

Malay

2.2

1.8

2.6

<0.001

1.9

1.5

2.5

Indian

1.1

0.9

1.4

0.234

1.0

0.8

1.3

0.927

Others

2.0

1.2

3.3

0.009

2.7

1.7

4.4

<0.001

8.6

6.5

11.4

<0.001

7.4

5.3

10.5

<0.001

Male
Female

Ref

Single

Ref

Ref
Ref

Married

0.9

0.7

1.3

0.633

1.3

0.8

2.0

0.237

Divorced/ Separated

1.8

1.1

3.1

0.023

1.3

0.6

3.2

0.509

Widowed

1.1

0.5

2.7

0.774

1.2

0.5

3.2

0.701

Pre primary

9.5

4.4

20.4

<0.00001

1.8

0.8

4.3

0.179

Primary

9.1

5.4

15.6

<0.001

3.7

2.1

6.5

<0.001

Secondary

5.9

3.8

9.2

<0.001

3.1

1.9

5.0

<0.001

Pre-u/ Junior-college/ Diploma

1.7

1.1

2.6

0.021

1.2

0.8

2.0

0.341

5.5

3.4

8.7

<0.001

2.0

1.1

3.4

0.015

Vocational
Employment

‡

University

Ref

Ref

Employed

Ref

Ref

Economically inactive*

0.4

0.2

0.6

<0.001

0.8

0.5

1.3

0.420

Unemployed

1.3

0.8

2.0

0.335

2.1

1.2

3.6

0.010

Below $SD 20,000

Ref

Ref

$SD 20,000 to 49,999

1.0

0.8

1.3

0.994

1.0

0.7

1.5

0.802

$SD 50,000 and above

0.8

0.5

1.3

0.473

1.2

0.8

2.0

0.381

* include retirees, students and housewives
†
Odds Ratios derived from multivariate logistic regression model
‡
Ref: Reference

Hong Kong, and 1 each from India and Thailand, whereby
most of the studies found the prevalence of smoking among
men in Asia to be over 50% whereas for women, it is more
often below 10%. Three of the studies above, which were
conducted in Singapore, found that approximately 20% of
participants were current smokers, however we are unable to
distinguish from Nakamura’s study, the percentage of current
smokers by gender. Consistent with our findings, surveys
conducted over the past 10 years by the MOH have also
shown a higher prevalence of male smokers in Singapore.
For example, the most recent National Health Surveillance
Survey conducted in 200729 reported that 23.7% off males
were daily smokers compared with 3.7% of females.
While several safeguards and campaigns are in place
to control tobacco use and smoking in Singapore, more
focus is needed to understand important social influences
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on health behaviours, particularly with the use of cigarette
and tobacco among young males.41 Given the significantly
higher prevalence of male smokers, cessation should focus
more on males whereas preventative strategies should target
women and by adopting a gender explicit focus, it is more
likely that an epidemic among women will be prevented
in countries such as Singapore, where the rates of smoking
in women are low.41
Smoking was higher among Malays, when compared to the
Chinese (Table 2), findings which were similar to previous
MOH surveys. The 2007 National Health Surveillance
Survey found that adult Malays, aged 18 to 69, had the
highest daily smoking prevalence (23.2%) compared to
Chinese (12.3%) and Indians (11.4%)29 and the prevalence
of Malay smokers actually increased by over 4.5% from
a previous study conducted in 2004.37 More specifically,
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Table 3. Socio-demographic Correlates of Nicotine Dependence
Univariate Analysis
Yes
%
Age group (years)

Ethnicity

Sex
Marital

Education

Employment

Income

SE

Multivariate analysis
No

%

SE

P value
0.745

OR†

Lower CL

Upper CL

P value

18 to 34

35.5

3.6

31.5

0.2

35 to 49

32.7

3.6

34.2

0.2

0.7

0.4

1.1

0.163

50 to 64

22.8

3.4

23.1

0.2

0.6

0.3

1.1

0.076

65 and above

9.0

3.1

11.2

0.1

0.4

0.1

1.4

0.163

Chinese

69.1

2.7

77.3

0.1

Malay

19.3

1.9

12.0

0.1

1.4

0.99

1.8

0.057

Indian

8.0

1.0

8.3

0.0

1.0

0.7

1.4

0.970

Others

3.6

0.9

2.4

0.0

2.2

1.1

4.4

0.023

Male

80.5

3.2

47.0

0.9

4.6

2.9

7.2

<0.0001

Female

19.5

3.2

53.0

0.9

<0.01

<0.01

1.0

1.0

1.0

Single

34.3

3.7

28.7

0.7

Married

56.4

4.0

62.7

0.8

0.486

0.8

0.5

1.3

0.377

Divorced/ Separated

5.0

1.7

4.2

0.4

1.1

0.5

2.5

0.882

Widowed

4.4

2.0

4.4

0.4

1.6

0.4

7.6

0.521

Pre-primary

5.2

2.1

5.6

0.4

4.7

1.3

16.3

0.015

Primary

19.3

3.4

14.4

0.6

4.7

2.0

11.1

<0.001

Secondary

34.8

3.8

27.3

0.8

3.4

1.7

6.8

<0.001

Pre-u/ Junior-college/ Diploma

13.7

2.6

22.8

0.7

1.1

0.5

2.1

0.852

Vocational

15.6

2.7

7.5

0.4

2.8

1.4

5.8

0.005

University

11.5

2.5

22.4

0.7

1.0

employed

82.0

3.3

70.4

0.8

Economically inactive*

11.7

2.7

25.1

0.7

0.6

0.3

1.2

0.142

Unemployed

6.3

2.2

4.4

0.4

1.3

0.6

2.9

0.491

<0.01

0.001

1.0

1.0

Below $SD 20,000

46.1

4.1

51.6

0.9

$SD 20,000 to 49,999

43.2

4.0

30.6

0.8

0.002
1.5

1.0

2.3

0.064

$SD 50,000 and above

10.6

2.5

17.8

0.7

1.0

0.5

2.1

0.963

*include retirees, students and housewives
†
Odds Ratios derived from multivariate logistic regression model

Malays who smoked were more likely to be younger, less
educated and 12 times more likely to be male.
In Asian countries, tobacco has an important cultural role,
and in particular among men, the exchange of cigarettes is
often used in social interactions.42 Furthermore, according
to anecdotal evidence, it remains acceptable for men to
smoke, while smoking by women is not socially sanctioned
in countries such as Malaysia. This may also explain the
significantly higher number of Malay male smokers in our
study. Customised intervention programmes have been
designed to target specific population subgroups and the
Health Promotion Board (HPB) in Singapore has partnered
with Community Development Councils (CDCs), schools
and non-governmental organisations to promote a smokefree lifestyle among the subgroups with a higher tendency
to smoke, as well as encouraging current smokers to try

and quit.39
Results from our study also showed that smoking
prevalence was highest among participants aged 18 to
34 years (20.2%, P ≤0.0006) and these findings are also
consistent with previous surveys in Singapore.29,43 The
study conducted by Storr et al38 found that current smoking
prevalence among 18 to 24 years old varied from above
45% in Germany and Ukraine compared to 1.2% in Nigeria
and 11.9% in Colombia and that the prevalence of smoking
among 18 to 24 year old living in most of the high income
countries was higher than that of 24 to 44 years old.
The prevalence of nicotine dependence in the population
was 4.5%. Significant differences were identified by gender
and ethnicity; 7.5% of males and 1.7% of females had
nicotine dependence, whilst Malays had a higher prevalence
of nicotine dependence compared with the 2 other major
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Table 4. Prevalence and Odds Ratio of Other Lifetime Psychiatric Disorders in People with Nicotine Dependence
Lifetime psychiatric disorders

%

SE

OR

95% CI

OR*

95% CI

Major Depressive Disorder

7.4

1.9

1.3

(0.7, 2.3)

1.5

(0.9, 2.8)

Dysthymia

0.1

0.1

0.4

(0.1, 3.1)

0.8

(0.1, 6.1)

Bipolar disorder

1.1

0.4

0.9

(0.4, 2)

0.9

(0.4, 2)

Generalised Anxiety Disorder

1.3

0.8

1.6

(0.5, 5.3)

1.9

(0.5, 6.9)

Obsessive Compulsive Disorder

5.0

1.6

1.8

(0.9, 3.6)

1.8

(0.9, 3.7)

Alcohol Abuse

11.3

2.5

4.5

†

(2.6, 7.6)

3.1

(1.8, 5.4)†

Alcohol Dependence

0.7

0.3

1.5

(0.6, 3.5)

1.1

(0.4, 2.7)

Pathological Gambling

5.4

1.9

2.2

(1, 4.7)

1.4

(0.7, 3.1)

‡

*Odds Ratios derived from a single multivariate logistic regression model adjusted for age and gender
†
P <0.01; ‡P <0.05
Table 5. Prevalence and Odds Ratio of Chronic Physical Conditions in People with Nicotine Dependence
Chronic physical conditions

%

SE

OR

95% CI

OR*

95% CI

Respiratory conditions

10.2

2.1

1.1

(0.7, 1.8)

1.0

(0.6, 1.5)

Diabetes

10.0

2.8

1.1

(0.6, 2.1)

1.2

(0.6, 2.4)

High Blood Pressure

14.5

3.0

0.7

(0.4, 1.1)

0.6

(0.3, 1.2)

Chronic pain

18.4

3.0

1.3

(0.8, 1.9)

1.6

(1.0, 2.4) ‡

Cancer

0.1

0.1

0.1

(0.02, 1.1)

0.2

(0.02, 1.3)

Neurological conditions

0.3

0.2

0.1

(0.03, 0.3)†

0.1

(0.03, 0.3)†

Cardiovascular diseases

3.6

1.8

1.0

(0.3, 2.9)

1.0

(0.3, 2.8)

Ulcers

2.6

1.2

1.3

(0.5, 3.4)

1.0

(0.4, 2.9)

*Odds Ratios derived from a single multivariate logistic regression model adjusted for age and gender
†
P <0.01; ‡P < 0.05

ethnic groups in Singapore, Chinese (4.1%) and Indians
(4.4%). Very few studies in Singapore have looked at
nicotine dependence in this population. A recent study
conducted by Subramanian et al25 reported the lifetime
prevalence of nicotine dependence among young males in
Singapore to be 12.3%. There were also significant ethnic
differences associated with nicotine dependence, χ2 (3, N =
9702) = 189.9, P <0.005. A higher proportion of Malays and
Indians were found to be in the nicotine dependent group
as compared with those who were not dependent (39.8%
vs 24.1% and 10.0% vs 7.2%, respectively).
We also examined the relationship between nicotine
dependence and other psychiatric disorders and found
the prevalence of alcohol abuse was significantly higher
among those with nicotine dependence. In the study
conducted by Subramaniam et al,25 alcohol use disorders
were significantly different between those with and without
nicotine dependence, χ2 (1, N = 9702) = 470.1, P <0.005
and χ2 (1, N = 9702) = 238.7, P <0.005, respectively. Such
findings are also consistent with findings in Western studies
in both adolescents and adults.44-48 In addition to Alcohol
Abuse, results from our study also showed a significantly
higher prevalence of Probable Pathological Gambling
among those with nicotine dependence, however when
we adjusted for age and gender in multivariate analysis,
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this was no longer significant. A national survey in the
US investigated the relationship between pathological
gambling and psychiatric conditions found that the lifetime
prevalence of pathological gambling was 0.42% and 60.4%
of pathological gamblers were nicotine dependent.49
Of those with nicotine dependence, 18.4% also
experienced chronic pain (OR = 1.6) after adjusting for age
and gender. It is well established in the literature that those
suffering from chronic pain problems are at increased risk of
certain types of substance abuse and more recently there has
been increased interest in the association between chronic
pain and cigarette smoking although extant work on this
association is somewhat limited. Zvolensky et al50 examined
the relationship between lifetime and current (in the past
year) chronic pain and cigarette smoking and nicotine
dependence. Similar to our findings, after they adjusted for
certain socio-demographic variables and the presence of
lifetime substance use disorders, individuals with a lifetime
history of chronic back or neck pain were significantly more
likely to be current smokers and have nicotine dependence.50
More specifically, this study found that those with a lifetime
history of chronic neck or back pain were 1.31 times more
likely to smoke cigarettes and 1.77 times more likely to
be diagnosed with lifetime nicotine dependence. Whilst in
our study and other previous research,50-52 it is evident that
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chronic pain is related to smoking and nicotine dependence,
it is unclear why this association exists. It has been theorised
that smoking may contribute to the onset of chronic pain,
while alternatively, it may be chronic pain that plays a role
in the onset of smoking. Smokers with chronic pain may
rely or use smoking to manage their pain and controlled
experimental pain induction studies have found evidence for
a pain inhibitory effect of smoking.53 However, the direction
of causality is uncertain and therefore the relationship
between chronic pain and smoking may reflect smokers’
use of tobacco to cope with pain, smoking’s aggravation
of painful condition or both.53
The significant public health burden that results from
smoking will eventually have a detrimental impact on the
economy of individual countries. In Singapore, the economic
costs attributable to tobacco use, excluding intangible
costs such as pain, suffering and the value of human life
was estimated to be over USD 426 million.54 More than 2
million deaths resulted from smoking-related diseases occur
each year in Asia, however tobacco control programmes in
Asian countries have not been very effective, based on their
smoking rates.55 The emphasis of these programmes has
mainly been focussed on smoking prevention or preventing
new smokers in the population, rather than smoking
cessation and therefore, such programmes ‘have been the
weakest link in tobacco control among Asian countries’.55
In Singapore, the National Tobacco Control Programme
(NTCP) was formed to develop and implement smoking
control programmes to reduce the smoking rates in
Singapore. Strategies employed include taxation, tobacco
control legislation, public education, collaborative
partnerships, and the provision of smoking cessation
services, to combat smoking as well as reduce the supply
and demand of tobacco.39 Smoking cessation services have
also been integrated into the primary healthcare settings
and non-governmental organisations whilst partnerships
and engagement by the Health Promotional Board (HPB)
with educational institutions, private workplaces, uniformed
groups, healthcare professionals, youth organisations,
community and religious groups and parents are key to
promoting a smoke-free lifestyle.56 In order to address certain
subgroups within the population, however, more tailored
approaches need to be adopted to ensure the messages are
reaching to those most in need.
There are some limitations of this study. Firstly, the
sample was restricted to those residing in households and
therefore excluded residents who are institutionalised and
whilst these people comprise a minimal proportion of the
total population in Singapore, we are unsure of the rates of
nicotine dependence within this population. For example,
research has shown that the prevalence of smoking is
considerably higher in prison detainees where results from

a systematic literature review undertaken by Ritter et al57
found that the smoking prevalence in this population varied
between 64% and 91.8% and can be more than 3 times higher
than the general population. Secondly, respondents were
aged 18 years and above and therefore we were unable to
capture smoking and nicotine prevalence in the adolescent
population and it is well documented in the literature that
smoking rates are often higher among this population
subgroup.58,59 Furthermore for those respondents aged 18 to
21 years, parental consent was required and consequently,
this group may be under-represented. Finally, an additional
limitation is that due to the cross-sectional nature of this
study, we were unable to establish the temporal relation of
smoking and comorbid conditions.
Conclusion
In summary, our study reports important findings relating
to both the prevalence of smoking and nicotine dependence
in Singapore and in doing so, identifies rates are higher in
males compared to females, those aged 18 to 34 years and
among Malays. The prevalence of nicotine dependence
was also higher in those with alcohol abuse and those
experiencing chronic pain. It is important that similar
cross-sectional epidemiological studies are conducted in
the future, in order to track the prevalence of smoking and
nicotine dependence and to ensure that appropriate and
targeted intervention and cessation programmes are best
designed to reach those population subgroups with the
highest rates of smoking and nicotine dependence.
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