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Abstract: This study aims to understand (a) the prevalence and correlates of smoking in a psychiatric
population, (b) factors that encourage smoking cessation, and (c) awareness towards cessation
programmes. This study captured data (n = 380) through a modified version of the Global Adult
Tobacco Survey (GATS). A descriptive analysis of the data was performed. The prevalence of
smoking was 39.5% (n = 150) and 52.3% of the smokers were dependent on nicotine. More than
half of the smokers had made at least one attempt to quit in the past 12 months and 56% reported
no immediate plans to quit smoking. The awareness towards institutional smoking cessation
programmes was fair (44%), with 49.7% of smokers having indicated that they were willing to use the
service upon referral. Smokers endorsed that increasing the cost of cigarettes, restricting availability,
and increasing knowledge of health harms could encourage smoking cessation. Past smokers reported
that self-determination/willpower followed by substitution of smoking with other types of foods and
drinks were factors that helped them achieve successful cessation. Given that the readiness to quit
and awareness towards cessation programmes are low among the smokers, concerted efforts through
educational programmes and policy changes are crucial to achieve successful cessation.

Keywords: smoking cessation; electronic nicotine delivery systems; smokers; past smokers

1. Introduction

Smoking is one of the leading causes of mortality and morbidity worldwide, accounting for
8 million deaths globally; with more than 7 million deaths directly related to tobacco use [1].
The mortality rate is three times higher in smokers and they die an average of 10 years earlier than
non-smokers [2]. Tobacco consumption also increases the risk of lung diseases, stroke, cardiovascular
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diseases, and cancer [3]. The risk of head and neck cancer and stroke are 10 times and two to four times
higher, respectively, in smokers than in non-smokers [3,4]. A global treaty for the control and prevention
of tobacco use (World Health Organisation Framework Convention on Tobacco Control) [5], was
initialised with the intent to reduce the global prevalence of tobacco use by 30% in 2025. The prevalence
of smoking in Western countries decreased in the recent years whereas, the smoking rates in Asia
showed no signs of improvement with China, India and Indonesia showing the highest number of
smokers and thus higher disease burden [6–8].

In Singapore, the prevalence of daily smoking had dropped from 14.3% in 2010 to 12% in 2017
among those aged 18 to 69 years old [9,10]. In 2012, a national level epidemiological study among
individuals aged 18 and above showed that 16% of the resident population were current smokers [11]
with 4.5% dependent on nicotine. A recent national survey using the same methodology showed no
change in the prevalence of smoking in Singapore (16.1%) over the years [12], despite the ongoing
awareness programmes. In addition, the prevalence of nicotine dependence (ND) decreased from 4.5%
to 3.3% [12]. The National Registry of Diseases in Singapore [13] registered higher rates of smoking
among those with cardiovascular diseases (43.2%), stroke (36.4%), and cancer.

There are certain risk groups who are more prone to tobacco use and ND. Previous studies
have noted strong associations between ND and psychiatric diseases [14–16]. When compared to
the general population, those with mental illness had 2 to 3.2 times higher risk of smoking and 25%
less chance of quitting [17,18]. Previous studies have shown that the prevalence of smoking is higher
in individuals with major depressive disorder, schizophrenia, and bipolar disorder [19,20]. This is
hypothesised to be due to a combination genetic/biological, social and psychological factors. Genetic
predisposition towards smoking, poor coping strategies, smoking as self-medication to cope with the
symptoms of mental illness, or as a social reinforcement where smoking is a social activity/culture
in mental health/rehabilitation facilities, and the higher severity of withdrawal symptoms [21,22]
have all been implicated. Nicotine modulates neurotransmission through neurotrophins such as
brain-derived neurotrophic factors (BDNF) involved in the reward circuitry, the dysregulation of which
are implicated in the development of addiction [21,23]. Studies in chronic schizophrenia patients have
shown decreased levels of BDNF [24,25]. Zhang et al. [26] studied the relationship between ND and
severity of symptoms in subjects with schizophrenia and reported significantly higher levels of BDNF
in smokers than in non-smokers. A negative correlation was also noted between BDNF levels and
negative symptoms among those who smoked more cigarettes. These studies further support the
notion that nicotine and other chemicals in cigarettes can affect the symptoms of mental illness and
reinforce smoking in this group [21].

It is clear that people with mental illness have a shorter lifespan (10–25 years) than the general
population [27] and smoking contributes to additional risk of mortality and morbidity in this
population [28,29]. These reports add further evidence that smoking can be detrimental to people with
mental illness, especially those with depression and psychosis. Although treatable, tobacco use is
often overlooked due to the misconception that cessation might destabilise the mental condition of the
patients [30]. Taylor et al. [31] had addressed this concern and concluded in their systematic review
that there is enough evidence to show that smoking cessation improves quality of life (QoL) and mood
while reducing symptoms of anxiety and depression. Smoking cessation is thus beneficial for people
with mental illness and it is achievable as many of the mental health patients who smoke do express
interest in quitting smoking [32].

Previous local studies have looked at the national population sample [11,12] and it is not clear how
different the population with mental illness is as compared to the general public in terms of prevalence
rates and smoking characteristics. Hence it is important to understand the smoking patterns, severity,
and motivators/deterrents for cessation in the psychiatric population. This approach will help us to
identify the factors (sociodemographic and clinical) that are associated with smoking and to identify
the groups who are at higher risk of smoking but less likely to quit. Clinicians can identify such
groups and plan the smoking cessation programs to meet the needs of these clients. Additionally,
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the motivators and deterrents endorsed by people with mental illness can also be taken into account
while planning their smoking cessation and follow up. This approach will not only facilitate better
smoking cessation outcomes but also improve the QoL and treatment outcomes of the individual and
also contribute to better public health by reducing the mortality and morbidity among those with
mental illness.

This study assessed the prevalence and correlates of smoking among treatment-seeking psychiatric
patients. It also examined the predictors of smoking and awareness towards ongoing cessation
programmes to better understand the avenues for smoking cessation in this population. We hypothesise
that (a) prevalence of smoking and ND among those with mental illness will be higher than that in the
general population of Singapore, (b) smoking status will be associated with sociodemographic correlates
such as age, gender, and ethnicity similar to the general population in Singapore, (c) awareness of
institutional programmes of smoking cessation will be low and d) specific motivators/deterrents exist
that can be incorporated into the cessation programmes. The results will not only allow clinicians to
identify the risk groups but also refer them for suitable cessation programmes that will improve their
health outcomes and quality of life.

2. Materials and Methods

2.1. Participants

Participants were recruited from the inpatient wards or outpatient clinics in Institute of Mental
Health (IMH), a tertiary psychiatric care hospital in Singapore through (a) referral by the attending
clinician (b) self-referral, in response to the recruitment posters displayed at the clinics. A trained study
team member screened the participants to ensure that the inclusion criteria were met. Participants
were included in the study if they were 21 to 65 years old and had a diagnosis of either depressive
disorder or schizophrenia spectrum and other psychotic disorders. The study excluded participants
who did not have the mental capacity to consent to the study. The attending clinician referred clinically
stable patients who fulfilled the criteria to the study team members who screened them by verifying
the eligibility against their medical records after obtaining the written consent. For participants who
responded to the poster, eligibility was assessed by the trained study team members by checking
the medical records. The trained study team members ensured that all the subjects were cognitively
capable of understanding the consent and the survey questions. The survey was administered in either
one of the four local languages: English, Chinese, Malay, or Tamil, as preferred by the participants.
Translations were done by professional translation firms. Ethics approval was obtained from the
Institutional Research Review Board and Domain Specific Review Board (Ref: 2018/00772) and written
consent was taken from all the participants.

2.2. Measures

2.2.1. Smoking Habits and Cessation

A modified version of Global Adult Tobacco Survey (GATS [33]) was used to capture data that
included sociodemographic information (age, gender, ethnicity, education, housing, income, etc.), and
questions regarding their smoking status. The classification of smoker, non-smoker, and past smoker
was based on the definitions from the national health interview survey where participants who had
smoked at least 100 cigarettes in their lifetime and were currently smoking at the time of the survey
were classified as a smoker. Participants who had smoked at least 100 cigarettes but had quit smoking at
the time of the survey were classified as former smokers. Those who had never smoked or had smoked
less than 100 cigarettes in their lifetime were classified as non-smokers [34]. The questionnaire also
captured data on current and past smoking patterns and frequency, including questions on smoking
habits where participants were asked if they smoke/used to smoke daily or less than daily (a few days
of a week, a month, or a year). The branching of the questionnaire followed the GATS questionnaire
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(GATSv2, 2010) [33]. Frequency of smoking (daily or weekly), type of tobacco products used and
their age of onset for tobacco use were captured for both current and past smokers. Questions also
included the smoking status of their close family members (e.g., parents, siblings, and grandparents).
Participants were also asked if they had used electronic nicotine delivery systems (ENDS), and the
type, frequency and reasons for use. Smoking cessation and attitudes towards cessation were also
assessed using the modified smoking cessation module of the GATS.

2.2.2. Health Status

The clinical diagnosis of the participant was captured as indicated in the electronic medical records
which follows the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-lV)
criteria. Participants were also asked if their smoking started before their psychiatric condition was
diagnosed and if they suffer/have suffered from any of the smoking related diseases.

2.2.3. Nicotine Dependence (ND)

Physiological dependence to nicotine was measured using the Fagerstrom Test for Nicotine
Dependence (FTND) in smokers and past smokers [35,36]. FTND is a 6-item scale scored from 0 to 3.
The total score is calculated by totalling the responses for the 6 items and a score of 0 to 4 is classified
as low dependence, 5 to 7 as moderate and above 8 is scored as high dependence [12]. A cut-off score
of 5 and above was set for nicotine dependence.

2.3. Analysis

2.3.1. Sampling and Sample Size

The sample size for the study was initially calculated based on the data from Lasser et al. [17]
to estimate the prevalence of current smoking for respondents with lifetime mental illness (34.8%).
Based on this estimate, a target sample of 349 patients was required to provide sufficient precision
to establish the prevalence of current smoking among this population. With the expectation of
approximately 10% of missing data or partial completion, a total sample size of 384 was desirable
for this study. A quota sampling was used based on gender, age and clinical diagnosis in order
to get almost equal representation across these groups (40 to 60%) to match the patient population.
Convenience sampling was used to recruit the participants for each quota.

2.3.2. Statistical Analysis

Descriptive statistics was used to describe the sociodemographic factors, smoking habits,
and cessation-related variables. Mean and standard errors were calculated for continuous variables
and frequencies and percentages for categorical variables. Chi-square test was used to study if
the sociodemographic variables and ND between the groups were significantly different. Multiple
logistic regression was used to explore the risk factors of smoking. Age, gender, ethnicity, education,
employment, income, diagnosis, and risk perception (assessed based on the question “Do you believe
that breathing in smoke (passive smoking) can cause serious illness?”) were used as covariates in the
analysis. All statistical analyses were carried out using SPSS (IBM Corp. Released 2017. IBM SPSS
statistics for Windows, Version 25.0, Armonk, NY, USA.), with two-sided tests and p-value ≤ 0.05 being
considered as statistically significant.

3. Results

3.1. Sociodemographics

A total of 411 subjects were screened and 380 participants took part in the study. The reasons
for screen failures included diagnosis other than depressive disorder and schizophrenia spectrum
and other psychotic disorder, lack of mental capacity, intellectual disability, etc. Table 1 shows
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the sociodemographic characteristics of the participants. Majority of the participants were male
(55.3%), Chinese (73.4%), and single (69.5%). Nearly half of the participants (47.1%) were employed
and the majority of the participants had no income or monthly income of less than $2000 (81.1%).
The mean age of participants was 39.8 years (±12; median 41 years, range 21–65 years) and the majority
of participants had a diagnosis of schizophrenia spectrum and other psychotic disorders (53.4%).
There were statistically significant group differences for age, gender, ethnicity, marital status, education,
income and diagnosis between smokers, past smokers, and non-smokers. A higher number of smokers
belonged to the age group of 41 to 65 years compared to non-smokers and past smokers. The highest
educational qualification for majority of the smokers was secondary or primary school whilst the past
smokers and non-smokers were mostly pre-university/diploma holders. The majority of the smokers
were unemployed compared to past smokers or non-smokers who were employed.

Table 1. Socio-demographic characteristics of the participants.

Socio-Demographic Factors Smokers n
(%) n = 150

Past
Smokers n
(%) n = 34

Non-Smokers
n (%) n = 196 Total p-Value

Age 21–40 61(40.7) 18(52.9) 109 (55.6) 188 (49.5)
0.0241–65 89 (59.3) 16 (47.1) 87(44.4) 192 (50.5)

Gender
Male 116 (77.3) 23 (67.6) 71(36.2) 210 (55.3)

<0.001Female 34 (22.7) 11(32.4) 125 (63.8) 170 (44.7)

Ethnicity

Chinese 92 (61.3) 25 (73.5) 162 (82.7) 279 (73.4)

0.002
Malay 32 (21.3) 5 (14.7) 18 (9.2) 55 (14.5)
Indian 21(14.0) 4 (11.8) 14 (7.1) 39 (10.3)
Others 5 (3.3) 0 2 (1.0) 7 (1.8)

Marital status
Married 21(14.0) 9 (26.5) 32 (16.3) 62 (16.3)

0.001Single 94 (62.7) 22 (64.7) 148 (75.5) 264 (69.5)
Divorced/separated/widowed 10 (18.7) 0 14 (8.1) 54 (13.2)

Nationality Singaporean 146 (97.3) 32 (94.1) 190 (96.9) 368 (96.8)
0.662Permanent Resident 4 (2.7) 2 (5.9) 6(3.1) 12 (3.2)

Education

Primary or lower 34 (22.7) 4 (11.8) 13 (6.6) 51(13.4)

<0.001
Secondary 47(31.3) 9(26.5) 46 (23.5) 102 (26.8)

Pre-U/diploma 28 (18.7) 15 (44.1) 69 (35.2) 112 (29.5)
Vocational/ITE 26 (17.3) 2 (5.9) 25 (12.8) 53 (14)

Degree and above 15 (10.0) 4 (11.8) 43 (21.9) 62 (16.3)

Employment
Employed 60 (40.0) 21(61.8) 98 (50.0) 179 (47.1)

0.064Unemployed 78 (52) 11(32.4) 77(39.3) 166 (43.7)
Economically inactive 12 (8.0) 2 (5.9) 21(10.7) 35 (10.7)

Income
Below 2000 131(87.3) 23 (67.6) 154 (78.6) 308 (81.1)

0.022000 to 3999 17(11.3) 7 (20.6) 30 (15.3) 54 (14.2)
4000 and above 2 (1.3) 4 (11.8) 12 (6.1) 18 (4.7)

Children
Yes 39 (26.2) 11(32.4) 34 (17.3) 84 (22.2)

0.048No 110 (73.8) 23 (67.6) 162 (82.7) 295 (77.8)
Mean number of

household
members

3.25 (±2.1) 3.32 (±1.12) 3.26 (±1.31) 3.26 (±1.64) 0.973

Diagnosis Depressive disorder 73 (48.7) 22 (64.7) 82 (41.8) 177 (46.6)
0.038Schizophrenia spectrum and

other psychotic disorder 77 (51.3) 12 (35.3) 114 (58.2) 203 (53.4)

3.2. Prevalence of Smoking and Smoking Habits Subsection

The prevalence of smoking was 39.5% (n = 150) in the sample. Majority of the smokers were
males (77.3%). Eighty-six percent of current smokers (n = 129) and 79.4% (n = 27) of past smokers were
daily smokers. The mean age of smoking initiation was 16.4 years (SD ± 7.6) for current smokers and
16.5 years (±4.6) for past smokers. A family history of smoking was reported by 79.9% current smokers
(n = 119) and 85.3% (n = 29) of past smokers. A large proportion of the smokers (88.7%) and past
smokers (97%) reported onset of smoking before their mental illness was diagnosed (mean number of
months: 137.8 ± 108; median: 108, range 0.75–480).

Cigarettes (91.3%, n = 137), followed by hand rolled cigarettes (40.7%, n = 61) were more commonly
used by smokers and past smokers (100% and 23.5%). Current and lifetime use of ENDS was generally
higher among past smokers than current smokers (current use 2.7% vs. 29.4%; lifetime use 28% vs.
41.2%), however, this difference was not statistically significant. Those who had used ENDS used it both
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locally and when they were overseas (n = 42). More than three quarters (n = 36) of those who reported
lifetime use, used ENDs locally. The main reasons for not trying ENDS cited by current smokers
included local availability (37.9%), higher cost (26.8%), and health concerns (18.5%). Among the 16 past
smokers who had never used ENDS, 7 cited local availability, 5 were concerned about health risks and
2 felt that it is expensive. Nearly 15% (n = 16) of the smokers and 35% (n = 7) of past smokers had
never heard of ENDS previously.

3.3. Nicotine Dependence

Fifty-two percent of the current smokers (n = 78) and 30.3% (n = 10) of the past smokers had
ND. The percentage of participants with ND was significantly higher in smokers than in past smokers
(p = 0.022). There was no significant difference in the percentage of participants with ND between the
smokers and past smokers across specific categories measured (low, moderate, high; p = 0.065, Table 2).

Table 2. Nicotine dependence among smokers and past smokers.

Dependence Smokers n (%) Past Smokers n (%)

Low (0–4) 71(47.7) 23 (69.7)
Moderate (5–7) 56(37.6) 8 (24.2)
High (8 and above) 22 (14.8) 2 (6.1)
Overall (5 and above) 78 (52.3%) 10 (30.3)

3.4. Factors Associated with Smoking

Factors including sociodemographic correlates (gender, ethnicity, and education), risk perception
and diagnosis were found to be significantly associated with smoking. Females compared to males
were less likely to smoke. Those of Malay and Indian ethnicities were more likely to smoke as compared
to those of Chinese ethnicity. Those with primary education as the highest educational qualification
had a higher likelihood of smoking than those with university education. Those with a diagnosis
of schizophrenia spectrum and other psychotic disorders were less likely to smoke than those with
depressive disorders. Those who thought that smoking can cause health problems were less likely to
smoke than those who did not perceive a risk (Table 3).

Table 3. Factors associated with ever smoking among psychiatric patients.

Variables Odds Ratio CI (95%) p-Value

Age 21–40 Ref.
41–65 1.6 0.8–3.1 0.152

Gender
Male Ref.

Female 0.1 0.1–0.2 0.000

Ethnicity

Chinese Ref.
Malay 3.8 1.7–8.6 0.001
Indian 3.0 1.2–7.4 0.016
Others 16.4 1.2–233.6 0.039

Marital status
Married Ref.
Single 1.3 0.5–3.5 0.559

Divorced/separated/widowed 2.4 0.8–7.4 0.134

Education

Degree and above Ref.
Primary or lower 6.1 1.8–21.1 0.004

Secondary 2.4 0.9–6.1 0.069
Pre-U/diploma 1.1 0.5–2.5 0.829
Vocational/ITE 1.2 0.4–3.4 0.702
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Table 3. Cont.

Variables Odds Ratio CI (95%) p-Value

Employment
Employed Ref.

Unemployed 0.9 0.5–1.6 0.665
Economically inactive 0.6 0.2–1.5 0.269

Income
Below 2000 Ref.
2000 to 3999 0.7 0.3–1.7 0.444

4000 and above 1.2 0.3-4.7 0.766

Children
No Ref.
Yes 0.7 0.2–1.7 0.395

Mean number of
household
members

1.0 0.9–1.3 0.635

Diagnosis Depressive disorder Ref.
Schizophrenia spectrum and

other psychotic disorders 0.3 0.2–0.6 0.000

Risk perception Yes Ref.
No 7.9 2.3–27.9 0.001

3.5. Smoking Cessation: Motivators and Help Seeking

3.5.1. Help Seeking in Smokers

Half of the current smokers (52%, n = 78) had made at least one attempt to quit in the past
12 months. The top three reasons endorsed by the current smokers included the fact that a) they enjoyed
smoking (52%), b) they cannot bear the withdrawal symptoms if they stop smoking (39.4%) and c)
not having any health issues (26.8%). The detailed description is provided in Figure 1A. The reason
for not considering smoking cessation was explored among those who did not report any attempts
in the past 12 months. Eighty-six percent (n = 129) of the smokers had never sought medical help
for smoking cessation in the past 12 months. The most common reasons cited by those who did
not seek medical help for smoking cessation (n = 129) were a) no interest to quit smoking (48.8%),
b) lack of awareness regarding the service (27.9%) and c) the self-reported confidence that they could
quit whenever they want (27.1%). A small subset of the current smokers (14%, n = 21) employed
counselling/cessation clinics (n = 10), nicotine replacement therapy (n = 10), tele-support (n = 2) and
pharmacological methods (n = 1) in the past 12 months in their attempts to quit smoking.

Although 44% (n = 66) of the smokers were aware of the institutional smoking cessation
programmes tailored for the psychiatric population, only 4% (n = 6) of the smokers (n = 150) were
enrolled in the programme during the time of the interview. Nearly half of the smokers (49.7%, n = 74)
were willing to make use of the programme upon referral. The common reasons cited by those who
refused referral included (a) not interested to quit (56.4%), (b) unsure about the cost and efficiency of
the programme (20%) and (c) did not consider cessation as a priority at the time of interview (14.5%).

3.5.2. Motivation to Quit Smoking in Current Smokers

More than half (56.7%, Figure 1B) of the current smokers had no plans to quit smoking in the next
6 months whereas, 32.7% had plans to quit in 6 months and 10.7% had plans to quit in one month
(10.7%). Smokers were asked to endorse the factors that would encourage them to quit smoking.
The top three factors included (a) higher price of cigarettes (36.7%), (b) restricting the availability of
cigarettes (34.7%), and (c) increased knowledge of health-related harm (33.3%).
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Figure 1. The common reasons cited by current smokers for not having any attempts to quit smoking
in the past 12 months (1A) and factors that they felt will encourage smoking cessation (1B).

3.5.3. Help Seeking for Cessation in Past Smokers

Majority of the past smokers had been abstinent from nicotine for years (76.5%, n = 26) at the
time of the interviews with a mean of 95.6 months (±112.6) since the cessation. The mean age at
which they quit smoking successfully was 31.4 years (±11.3). Around 35% (n = 12) had one to two
quit attempts, 32.4% (n = 11) had three to four and 23.5% (n = 8) had more than six attempts before
successful cessation. Only four participants sought medical help for cessation and all of them used
Nicotine Replacement Therapy (NRT) along with either tele-support, counselling, pharmacological
methods, or traditional medicine.

3.5.4. Motivators and Other Factors in Successful Smoking Cessation: Past Smokers

The factors that motivated them to stop smoking included the cost of cigarettes (64.7%), awareness
of health-related harms (58.8%), and other health related reasons such as problems with exercise routines,
loss of strength and stamina, etc. (50%, Figure 2). Participants reported that the important factor/method
that helped them to achieve successful smoking cessation was their own will-power/self-determination
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(51.4%), substitution with other substances such as sweets, snacks, coffee, e-cigarettes, etc. (14.2%),
and other medical interventions (NRT, counselling, etc. 11.4%).
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4. Discussion

The study found that the prevalence of current smoking was 39.5% among the psychiatric
population, which was 2.4 times higher than that in the general population of Singapore. This is
consistent with previous studies where higher prevalence of smoking was noted among people with
mental illness [18,37,38]. Smith et al. [18] reported a similar smoking prevalence rate (39%), where
patients with a diagnosis of mental illness showed 3.2 times higher odds of current smoking than those
without a diagnosis. Those with a diagnosis of mental illness were 25% less likely to quit smoking,
which has been suggested to be due to a lower motivation to quit. A lower readiness to quit (56.7%)
was observed among the current smokers in our study. Siru et al. [39] reviewed the literature and
compared the motivation to quit smoking among people with mental illness with that of the general
population and concluded that people with mental illness are as motivated as the general population
to quit smoking. However, the authors noted that those with psychotic conditions are less motivated
than those with depression thus showing a difference in motivation among different mental disorders.
Our quota sampling allowed almost half of the participants to have either a diagnosis of depressive
disorder or schizophrenia spectrum and other psychotic disorders, which could explain the lower
readiness to quit reported in the current sample.

Cigarettes are the most easily available tobacco product locally due to the policy regulations
restrict the sale of other tobacco products such as ENDS, which are not legal in Singapore. Nonetheless,
some participants reported the use of ENDS. We also observed that past smokers used ENDS more
frequently than current smokers (lifetime use; 41.2% vs. 28%; current use/use when actively smoking
(for past smokers): 29.4% vs. 2.7%). This is in contrast with the literature, where current smokers are
more likely to use ENDS than past smokers [40,41]. This discrepancy could be explained based on
the findings by Richardson et al. [42] who observed that people who are considering quitting tend to
use ENDS more to aid in smoking cessation. However, the use of ENDS did not favour successful
cessation [42] which is in agreement with our current results where ENDS was not endorsed by the
past smokers as a method that had helped them to stop smoking. Despite the ban in Singapore,
which prohibits the sale and use of ENDS, the lifetime use of ENDS was comparable with international
data [42] with participants reporting both local and overseas use of ENDS.

ND was seven times higher in the study sample than in the general population (23.2% vs.
3.3%) [12]. Previous studies have reported higher ND among people with mental illness [18,37,38].
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We also observed a significant difference in ND between current smokers and past smokers. Current
smokers had a significantly higher rate of ND than past smokers. While a higher proportion of past
smokers showed low dependence/no dependence, there were more smokers with moderate and high
dependence. This could be a possible reason for the successful smoking cessation observed among
past smokers, and also suggests that those with higher severity of ND need additional interventions
for successful cessation. Similar results are reported by other studies, further confirming the need for
additional resources to aid cessation in current smokers with higher ND [36,43].

Smoking is used as a coping mechanism to deal with stress [44]. While some studies support
smoking initiation as a coping mechanism for subjects with mental illness [45], others contradict the
findings to show that smoking precedes mental illness [46,47]. Our data shows that smoking preceded
the clinical diagnosis of mental illness with 88% of the participants reporting smoking initiation 9 years
(median 9 years; mean: 11 years) earlier than their diagnosis. It is not clear if the participants were
experiencing symptoms of mental illness at the time of smoking initiation and smoking was used as
a coping mechanism to deal with the symptoms of the disease. A detailed investigation on the factors
surrounding smoking initiation could answer this question. This is an important research area that
should be explored in the future research studies.

We observed significant inter-group differences in demographic characteristics, an observation that
was previously noted in national adult surveys [43,48]. Sociodemographic factors (gender, education
and ethnicity) were associated with smoking in the study sample. The findings of our study are
consistent with previous reports where males, those with primary education, a diagnosis of depression,
and lower risk perception, are more likely to smoke [49,50]. People with depressive symptoms may
smoke more as a coping mechanism to deal with the symptoms of depression [51] and therefore have
a lower possibility of successfully quitting, even if they are motivated [52]. Therefore, this specific
sociodemographic group who is at a higher risk of smoking and thus smoking-related complications
should be given special attention and interventions to improve the cessation rates.

Our study showed that around 52% of the smokers had made at least one attempt to quit smoking
in the past 12 months. Hymowitz et al. [53] have shown that 67% of the smokers had made at least
one serious attempt to quit, supporting our observations. The reasons given for quitting were health
concerns, expense, and concerns regarding exposing people to passive smoke. See et al. [43] studied
an inpatient population in Singapore who sought treatment for smoking cessation and noted that cost,
social pressure and health concerns were major motivators for smoking cessation. Similar reasons were
given by the past smokers in the current study where expense and health risks were highlighted as major
motivators among smokers and past smokers. Only a small proportion of the smokers and past smokers
sought help for smoking cessation, which is also reported by other studies [54]. The reasons cited by the
participants of this study included lack of awareness regarding the service and having no intention to
quit. Our study showed that only 44% of the smokers were aware of the institutional smoking cessation
programmes for psychiatric patients and only 4% were enrolled in the programmes at the time of the
interview. Singapore has one of the most effective strategies for treatment of tobacco dependence
with a range of smoking cessation services embedded in the community, schools, and workplaces [55].
Healthcare institutions have cessation clinics to integrate smoking cessation with clinical management,
especially for the vulnerable groups. The hospital based smoking cessation programmes in Singapore
include pharmacotherapy and behavioural therapy (counselling and tele-support) with an intent to
achieve 20% to 36% quit rates [43,55]. The treatment is patient specific, based on their medical history,
sociodemographic factors, lifestyle factors and psychiatric conditions. The institutional programmes
in IMH are thus developed specifically for a psychiatric population and includes pharmacotherapy,
stress management, lifestyle changes, and counselling tailored for the patient’s needs [56]. Patients are
followed up regularly by the attending clinicians, with a goal of 50% reduction in smoking between
appointments. While a lot of effort and resources are being spent for smoking cessation programmes,
the awareness creation among potential beneficiaries are often overlooked and thus the people who
are in need of the services are not aware of the services available and do not benefit from it.
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The participants had endorsed that the higher cost of cigarettes, restricting availability,
and awareness regarding harms could discourage smoking. Those who successfully quit smoking
in our study agreed that the cost of cigarettes was one of the crucial factors for their decision to
quit. Singapore has a stringent tobacco control programme which includes key elements such as
restricting the sale of tobacco products, controlling advertisements, smoking prohibition at public
places, customs regulation for importing tobacco products and educational initiatives to curtail tobacco
use [55]. Singapore imposes comparatively higher tobacco taxes compared to other ASEAN countries,
which was adjusted based on the national prevalence of smoking over the years. Nonetheless, the
prevalence of smoking remains unchanged in the population, with no sign of reduction over the
years [11,12]. In view of the endorsement of both smokers and past smokers, increasing the cost of
cigarettes is one of the strong deterrents of smoking. Therefore, more stringent policies together with
educational initiatives based on the local data could promote smoking cessation.

This study has identified important sociodemographic and clinical factors that are associated with
smoking. It has also identified the groups (males, lower education status, diagnosis of depression,
lower risk perception, non-Chinese ethnicity) who are at higher risk of smoking but less likely to quit.
It was also noted that the awareness towards institutional smoking cessation programmes was low,
which could be a reason for the lower attendance in the smoking cessation clinic [56] despite the higher
prevalence rate of smoking. Educational/awareness programmes that introduce them to institutional
initiatives can improve the enrolment to the programmes, which in turn can enhance rates of cessation
among these clients. Clinicians can identify these groups and plan the smoking cessation programs to
meet the needs of these clients. Additionally, the motivators and deterrents endorsed by the psychiatric
population can also be taken into account while planning their smoking cessation treatment and follow
up. In Singapore, more than 2000 Singaporeans die from smoking related diseases every year [57] and
approximately S$600 million is spent to manage the direct healthcare costs and economic costs due to
lost productivity [58]. Smoking predisposes people with mental illness to other medical conditions [59]
and they carry a substantial share of medical and social burden due to their heavy smoking [60]. Nearly
half of the deaths among hospitalised patients with mental illness were shown to be due to smoking
related diseases [60]. Considering the higher prevalence of smoking and smoking related mortality
and morbidity in this group, promoting smoking cessation is imperative to reduce health burden.

The limitations of the study include the small sample size for the past smokers, which made the
comparisons between the groups challenging. The data is captured through self-report and included
questions regarding age of initiation, smoking patterns and types of services used, which are subject to
recall bias. The study used a quota sampling and thus care should be taken while generalising the
results to the wider population.

5. Conclusions

Those with mental illness have a higher prevalence of smoking and ND than the general population,
and a lower readiness to quit smoking. Specific sociodemographic characteristics were associated with
current smoking. The findings from the study indicate that policy changes to restrict the availability of
cigarettes, increase the cost and awareness creation towards the health-related risks could promote
smoking cessation. While a lot of resources are directed towards cessation programmes, the accessibility
of the programmes remains suboptimal and thus needs to be improved in order to reduce the health
disparity between psychiatric patients and the general public.
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