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ABSTRACT
INTRODUCTION People with psychotic disorders are associated with high prevalence 
of cigarette smoking and prevalence rates. Studies show that many smokers 
with psychotic disorders would like to stop smoking, yet the abstinence rate 
among them is low. Despite this significant public health problem, few studies 
have examined the characteristics of this group of smokers and the predictors of 
smoking cessation.
METHODS This is a retrospective chart review study. Case records of smokers who 
attended our smoking cessation clinic with and without psychotic disorders 
were reviewed. The outcome measure was self-reported 7-day point prevalence 
abstinence rate at week 26. The basic demographic and biosocial characteristics 
of these smokers were analyzed.
RESULTS A total of 3671 case records were reviewed and 155 smokers with psychosis 
were identified. The independent predictors of smoking abstinence at week 
26 were to improve performance in exercise and sports, greater confidence of 
quitting, and greater number of counselling sessions. The 7-day point prevalence 
abstinence rate was 22.6% at 26 weeks.
CONCLUSIONS This study has demonstrated that many smokers with psychosis are 
able to quit smoking even with NRT and counselling and without use of oral 
medications. Health professionals need to pay greater attention to tobacco use 
by individuals with mental disorders. Every effort should be given to enhance 
their motivation, build up their confidence and to provide adequate counselling 
sessions.

INTRODUCTION 
People with psychotic disorders are associated with 
high prevalence of cigarette smoking and prevalence 
rates, varying from 50% to 90% across studies1.

A recent meta-analysis of 42 studies across 20 
countries reported that the odds of people with 
schizophrenia or schizoaffective disorder being 
current smokers were 5.3 times higher compared to 
the general population, with an average prevalence 
of 62%. Such high rates of smoking among those 
with psychotic disorders may lead to a 20% reduction 
in life expectancy and also premature death caused 
by smoking related diseases2.

Studies show that  many smokers with 
schizophrenia like to stop smoking, yet smoking 
cessation rates among these people are quite low. 
The cessation rates reported in meta-analyses 
were 9% for schizophrenia versus 14% to 49% for 
the general population3. Some experts explained 
that smoking might be a form of self-medication 
to correct for sensory and cognitive deficits and 
to alleviate negative symptoms in this group of 
people, and hence they are more inclined to smoke4. 
However, other factors might come into play, such as 
increase in nicotine dependence due to dysregulation 
of nicotine receptors in this population, motivation, 
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and social factors5,6. In essence, there may be an 
interplay among these biological, psychological and 
social factors.

Despite the magnitude of the public health burden 
of smoking among people with psychotic disorders 
and that a sizeable proportion of people with 
psychotic disorders are willing to quit smoking, few 
studies have investigated the baseline characteristics 
of this group of smokers7-11. Such information may 
be important when designing smoking interventions 
for people with psychotic disorders. Many overseas 
studies have focused solely on schizophrenia and not 
on a wider spectrum of psychotic disorders. Melissa 
et al.12 have studied the predictors of abstinence 
focusing on the positive or negative symptoms 
of psychosis, neuropsychologic performance, the 
use of psychotropic drugs and a little on smoking 
behavior12. We are not aware of any local study on 
these smokers and we are not sure whether there 
are any ethnic and cultural differences between our 
Chinese population and other ethnic groups.

The present study aims: 1) to study the 
demographic, biosocial characteristics of Chinese 
smokers with psychotic disorder in a community 
setting and their smoking behaviours (cigarette 
consumption, years of smoking, severity of nicotine 
dependence, self-efficacy, reason to quit smoking, 
and the use of alcohol); 2) to assess the predictors 
on quitting; and 3) the effectiveness of using NRT in 
this group of smokers.

METHODS
In 2009, the Tung Wah Group of Hospitals 
(TWGHs) was commissioned by the Hong Kong SAR 
Government to provide a community-based smoking 
cessation service in Hong Kong. The Integrated 
Centre on Smoking Cessation (ICSC) of the TWGHs 
was then set up in different districts of Hong Kong 
to provide a free smoking-cessation service to Hong 
Kong citizens. An integrated model of counselling and 
pharmacotherapy was adopted13.

This is a retrospective chart review study. Case 
records of smokers who voluntarily attended an 
ICSC in different districts in Hong Kong from 1 
April 2015 to 31 March 2016 were reviewed. The 
inclusion criteria of the chart review were Chinese 
adults aged ≥18 years; currently diagnosed to 
have psychotic disorders by ICD-10 and limited 

to schizophrenia, schizoaffective disorders, and 
affective disorders with psychotic features. Patients 
with organic conditions causing psychosis, drug-
induced psychosis, acute psychotic disorders, being 
pregnant or breast feeding, were excluded.

The smoking subjects were recruited via 
smoking cessation hotlines, referral from healthcare 
professionals, or self-referral. After informed 
consent, basic demographic data, smoking related 
variables, psychosocial factors and self-perceived 
efficacy on smoking cessation, use of alcohol and 
associated AUDIT score, were collected through 
a structured questionnaire, used in other local 
studies14. Confidentiality of personal data was 
ensured.

All participants received at least half an hour of 
intensive face-to-face counselling and assessment in 
the first intake, and pharmacotherapy was prescribed 
after clinical assessment by a family physician. 
Weekly counselling sessions were given initially 
until participants were able to abstain from smoking, 
and this was followed by counselling at least every 2 
weeks until completion of treatment. The number of 
counselling sessions and defaulters for counselling 
were recorded. Exhaled carbon monoxide (CO) 
measurement with a Bedfont smokerlyser was 
conducted in every clinic visit. Counselling was 
conducted by experienced social workers who had 
been trained in tobacco cessation counselling. Phone 
counselling was given when the participants could 
not make the visit. Counselling would incorporate 
elements of both cognitive behavioural therapy 
and motivational interviewing15. Clients were then 
contacted again by phone at week 26 to ascertain 
abstinence from smoking. The medications provided 
by ICSC included a 12-week course of nicotine 
replacement therapy (NRT) or non-NRT, prescribed 
according to the clients’ personal preferences and 
clinical conditions after a thorough explanation by 
family physicians. NRT included nicotine patches, 
gums and lozenges, and the oral medications were 
Varenicline and Bupropion. 

Outcome measure
The outcome measure was self-reported 7-day point 
prevalence abstinence rate at week 26. Clients who 
had defaulted or failed to be contacted to ascertain 
smoking status were considered not having quit.
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Statistical analysis 
Data management and analysis were performed 
using the Statistical Package for the Social Sciences 
(Windows version 22.0; SPSS Inc, Chicago [IL], US). 
Univariate logistic regression was used for all studied 
predictors. All predictors with a reported p-value <0.1 
were included in multiple logistic regression analysis. 
Backward elimination was used in the multivariate 
analysis to identify independent predictors of 
abstinence as well as to calculate the adjusted odds 
ratio (AOR) and 95% confidence interval (CI). All 
statistical analyses were two-tailed tests and a p-value 
<0.05 was considered statistically significant. 

 
RESULTS
Characteristics of smokers
A total of 3671 case records were reviewed and 155 
smokers with psychosis were identified. The basic 
characteristics of these smokers are summarized in 
Table 1. Among the 155 smokers, 99 (63.9%) were 
male and 56 (36.1%) were female. The mean age 
was 43.55 years (SD=11.96). The average cigarette 
consumption per day was 21.99 (SD=10.03). The 
mean Fagerström score was 6.55 (SD=1.98). The 
mean AUDIT score for alcohol was 1.77 (SD=4.29), 
with the great majority (94.2%) scoring ≤8, and 
29.3% had smokers in the same household. Most of 
the smokers had rated high importance on quitting 
smoking with a score of 81.83/100 (SD=19.54). 

The comparison of the characteristics between 
smokers with and without psychosis is given in 
Table 2. The significant differences between the two 
groups in the study period were that in the psychotic 
group, there were more singles, less personal income, 
lower education level, more unemployed, consuming 
more cigarettes per day with higher Fagerström 
score and lower AUDIT score. The 7-day point 
prevalence abstinence rate of smokers who had 
psychosis was 22.6% (n=35) at week 26 compared 
to 42.7% (N=1500) of smokers who did not have 
psychosis, and the difference was clinically significant 
(p<0.001). All smokers in this cohort happened to 
have received nicotine replacement therapy and 
none received non-NRT oral medication. The mean 
number of counselling sessions was 5.65 (SD=3.08).

Predictors of abstinence at 26 weeks
Univariate logistic regression was used to explore the 

potential predictors of quitters at week 26. Variables 
with p-value <0.01 were included in the further 
multiple regression analysis. Amongst the smoking-

Table 1. Demographics and characteristics of psychotic 
subjects (N=155 )

Characteristics n (%) Mean (SD)

Age (years) 43.55 (11.96)

Gender

Male 99 (63.9)

Female 56 (36.1)

Marital status

Single 74 (48.1)

Married/cohabiting 52 (33.8)

Widowed 4 (2.6)

Divorced/separated 24 (15.6)

Education level

Junior secondary (S3) or below 68 (45.9)

Senior secondary (S4–S7) 58 (39.2)

Post-Secondary or above 22 (14.9)

Employed 71 (46.4)

Personal income (HK$)   

<9999 67 (68.4)

10000–19999 29 (29.6)

20000–29999 2 (2.0)

Cigarettes per day 21.99 (10.03)

0–10 21 (13.5)

11–20 80 (51.6)

21–30 32 (20.6)

≥31 22 (14.2)

Fagerström score 6.55 (1.98)

Low (0–3) 12 (7.7)

Moderate (4–5) 31 (20.0)

High (6–10) 112 (72.3)

Audit score 1.77 (4.29)

≤8 146 (94.2)

>8 9 (5.8)

Self-reported feeling depressed 
in the past 2 weeks

58 (37.7)

Smokers at home 44 (29.3)

Self-assessment of efficacy in 
quitting

Importance 81.83 (19.54)

Confidence 59.22 (24.04)

Difficulty 73.97 (21.85)

Exchange rate: 1US$=7.8HK$.
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Table 2. Comparison of the demographic, smoking behaviour and intervention between smokers with or 
without psychosis

Psychotic 
(n=155 )

Non-Psychotic  
(n=3516 )

t-value χ2 p

Age (years)

Mean (SD) 43.55 (11.96) 42.31 (12.45) 1.22 0.22

Range 21–87 18–89

Gender, n (%)

Male 99 (63.9) 2718 (77.3) 15.01 <0.001

Female 56 (36.1) 798 (22.7)

Marital status, n (%) 41.91 <0.001

Married/cohabiting 52 (33.8) 2073 (59.8)

Education level, n (%) 12.60 0.002

Junior secondary (S3) or below 68 (45.9) 1030 (32.1)

Senior secondary (S4–S7) 58 (39.2) 1504 (46.9)

Post-Secondary or above 22 (14.9) 672 (21.0)

Employed, n (%) 71 (46.4) 2793 (81.0) 107.50 <0.001

Personal income (HK$), n (%) 

<9999 67 (68.4) 490 (17.4) 165.84 <0.001

10000–19999 29 (29.6) 1382 (48.9)

20000–29999 2 (2.0) 570 (20.2)

≥30000 0 382 (13.5)

Smokers at home, n (%) 44 (29.3) 1106 (32.1) 0.51 0.47

Cigarettes per day

Mean (SD) 21.99 (10.03) 18.18 (8.80) 5.24 <0.001

Range 3–60 4

Fagerström score

Mean (SD) 6.55 (1.98) 5.24 (2.40) 6.69 <0.001

Range 1–10 0–10

Audit score

Mean (SD) 1.77 (4.29) 4.04 (5.50) -5.07 <0.001

Range 0–31 0–39

Self-assessment of efficacy in quitting

Importance 

Mean (SD) 81.83 (19.54) 80.46 (18.03)

Range 0–100 0–100 0.92 0.36

Confidence

Mean (SD) 59.22 (24.04) 61.40 (22.51)

Range 0–100 0–100 -1.17 0.24

Difficulty

Mean (SD) 73.97 (21.85) 73.78 (21.50)

Range 0–100 0–100 0.11 0.91

Interventional variables

Counselling sessions Mean (SD) 5.65 (3.08) 5.44 (2.41) 1.06 0.29

Self-reported 7-day point prevalence 
abstinence at 26 weeks, n (%)

35 (22.6) 1500 (42.7) 24.61 <0.001

Exchange rate: 1US$=7.8HK$.
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related variables (Table 3), the following reasons to 
quit were predictors of abstinence: ‘people around me 
hate me smoke’ (p=0.027, crude OR=2.38), and ‘want 
to improve my performance in exercises and sports’ 
(p=0.005, crude OR=4.78). Amongst the psychosocial 
factors, smokers reported higher perceived confidence 
on quitting (p=0.01, crude OR=1.02). It was also 
found that clients who received more counselling 
sessions yielded better quit rates at 26 weeks. 

All items that reported p<0.1 in the univariate 
logistic regression analysis were included in the 
multiple logistic model with backward elimination. 
Only subjects with complete data in all fields of the 
included items were analyzed. The independent 
predictors of smoking abstinence at week 26, 
shown in Table 4, were ‘to improve performance in 

Table 3. Univariate logistic regression analysis of 
sociodemographic and smoking-related variables 
(N=155 )  

Crude 
OR

95% CI p

Socio-economic variables
Age (years) 1.00 0.97–1.04 0.85
Sex
Female 1 Ref.
Male 1.11 0.50–2.45 0.80
Marital status
Separated/divorced/widowed 1 Ref. 
Married/cohabiting 1.21 0.55–2.66 0.63
Employment status
Unemployed 1 Ref. 
Employed 1.30 0.61–2.77 0.50
Education level
Junior secondary or below 1 Ref.
Senior secondary or above 1.29 0.59–2.79 0.53
Personal income (HK$)
<9999 1 Ref.
≥10000 1.20 0.47–3.11 0.70
Alcohol use
Audit score
>8 1 Ref.
≤8 2.43 0.29–20.1 0.41
Smoking-related variables
Years of smoking 1.01 0.98–1.04 0.63
Smokers at home 0.65 0.27–1.57 0.34
Cigarettes per day 0.97 0.93–1.01 0.14
Fagerström score
High (≥6) 1 Ref.
Moderate or below (≤5) 0.88 0.37–2.06 0.76

Continued

Table 3. Continued

Crude 
OR

95% CI p

Reasons to quit

Prove it to myself 0.95 0.42–2.14 0.91

To feel a sense of control over my 
life

1.09 0.46–2.58 0.85

Knowing someone being sick 
because of smoking

0.92 0.41–2.06 0.83

Others want me to quit 0.91 0.39–2.15 0.83

People around me hate smoking 
(social influence)

2.38 1.10–5.12 0.027

Save money 0.87 0.40–1.89 0.72

To improve my appearance 1.05 0.49–2.25 0.90

Want to improve my performance 
in exercises and sports 

4.78 1.60–14.34 0.005

Avoid conflicts with family 
members

1.97 0.91–4.25 0.09

Avoid causing disputes at 
workplace by smoking

1.89 0.79–4.51 0.15

Desiring a healthy life 0.89 0.40–1.97 0.77

Want to increase my weight 1.39 0.26–7.52 0.70

Being prejudiced by non-smokers 1.52 0.57–4.01 0.40

Self-assessment of efficacy in 
quitting & mental state 

Importance 1.01 0.99–1.04 0.22

Difficulty 0.98 0.97–1.00 0.06

Confidence 1.02 1.01–1.04 0.01

Self-reported recent loss of 
interest

0.92 0.42–2.04 0.84

Self-reported recent depressed 
mood

0.97 0.45–2.12 0.94

Interventional variable

Counselling sessions 1.45 1.25–1.67 <0.001

Exchange rate: 1US$=7.8HK$.

Table 4. Multiple logistic regression for predicting total 
abstinence at 26 weeks

 AOR 95% CI p

Reasons for quitting

Have to improve my performance 
in exercises and sports 

4.74 1.29–17.39 0.019

Self-assessment of efficacy in quitting

Confidence 1.03 1.00–1.05 0.02

Interventional variable

Counselling sessions 1.41 1.22–1.64 <0.001

AOR: adjusted odds ratio.
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exercise and sports’ (p=0.019, adjusted OR=4.74), 
confidence of quitting (p=0.02, adjusted OR=1.03), 
and number of counselling sessions (p<0.001, 
adjusted OR=1.41).

DISCUSSION 
Despite high rates of smoking among people with 
psychotic disorders, and the associated health and 
financial burden, few studies have investigated the 
characteristics of this group of smokers. This study 
reports data from 155 smokers with psychotic disorder 
(schizophrenia, schizoaffective disorder, and affective 
disorder with psychosis) residing in the community. 
It included data on their demographic characteristics, 
smoking behaviour, severity of nicotine dependence, 
self-assessment of efficacy on quitting, reasons for 
quitting, and the use of alcohol.

In many western studies, detailed data relating 
to the behavioural domains of reasons for wanting 
to quit, alcohol dependence and level of nicotine 
dependence, self-assessment of efficacy and past 
history of quit attempts have not typically been 
collected from smokers with psychotic disorders8, 
and most studies have focused on schizophrenia.

Our study showed that in the psychotic group, 
there were more singles, less family income, 
presence of smokers at home, consuming more 
cigarettes per day with higher Fagerström score 
and lower AUDIT score, compared to the non-
psychotic group. This was in contrast to an 
Australian survey that indicated that the associations 
with current smoking in psychotic patients 
included low education, male gender, no formal 
employment, worse negative symptoms, and alcohol 
dependence8,16. In a study in China in patients with 
schizophrenia, smokers were more likely to have 
lower educational level, higher rate of divorce, 
heavier cigarette consumption, and higher nicotine 
dependence scores17.

In the current study, alcohol was used by only 
34.8% of smokers with psychosis and the associated 
AUDIT score was very low. This was in contrast to 
the study by Howard18 in Canada where 47.3% of 
the cohort used alcohol and 10.1% had a history of 
alcohol dependence, or to the study by Vanable et 
al.19 in the US where 21% of participants (n=568) 
were at risk for alcohol dependence (AUDIT 
score >7). This difference could be due to cultural 

difference19. Alcohol and illicit substance use are 
highly prevalent amongst people with psychosis 
and are associated with tobacco smoking and 
poorer health trajectories. Persistent alcohol use is 
associated with lower smoking cessation rates20. Less 
alcohol consumption of the subjects in the current 
study might explain better abstinence rates than 
studies from western countries. Even though alcohol 
use in our study was not as prevalent as in western 
countries, use of alcohol should still be addressed in 
the counselling process.

Overseas studies have identified that baseline 
characteristics such as older age at initiation 
of smoking, low level of nicotine dependence, 
high degree of motivation to quit, low nicotine 
dependence, low alcohol consumption, and 
longer duration of previous abstinence, have been 
associated with successful smoking cessation in 
the general population21-23. A study on predictors 
of abstinence in schizophrenia by Melissa et al.12 
indicated that age, gender, marital status, education 
level, years of smoking, alcohol use, Fagerström score 
and having cohabiting smokers were not predictors 
of successfully abstinence. Similar to some overseas 
studies, univariate analysis of predictors of quitting 
in the current study did not reveal any association 
between basic demographics (age, gender, marital 
status, education level, employment status) or 
smoking behavior (years of smoking, cigarettes 
per day, Fagerström score, and having cohabiting 
smokers) with successful quitting. In contrast, self-
confidence in quitting and number of counselling 
sessions in intervention were significant predictors. 
In addition, the reported reasons to quit, i.e. 
social pressure/influence and wanting to improve 
performance in exercise and sports were other 
two significant predictors. This is in contrast with 
Baker et al.8 who reported significant predictors 
were social influence, self-control, extrinsic reasons 
such as immediate reinforcement (e.g. from money 
saved; no smell)8. Saving money was not a predictor 
in the current study, probably because our subjects 
could buy cheaper smuggled cigarettes. Bader et al.24 
stated that there is a striking lack of evidence about 
the impact of increasing cigarette prices on smoking 
behavior in heavy/long-term smokers with mental 
illness.

The independent predictors from a multivariate 
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analysis were: wanting to have better performance 
in exercise and sport, greater confidence level, and 
number of counselling sessions. This may have 
implications in helping these smokers to quit: by 
boosting their motivation on improving exercise 
performance, building up their confidence by a 
flexible approach in intervention and providing 
close follow up, and adequate counselling sessions. 
The last one is echoed in the Addington et al.25 
study, where there appears to be a dose–response 
relationship between abstinence rates and group 
attendance.

While many smokers with psychiatric illness 
would like to stop smoking, available research data 
indicate that smoking cessation rates among people 
with schizophrenia are quite low. The cessation 
rates reported in the de Leon et al.26 study were 9% 
for schizophrenia versus 14% to 49% for the general 
population. Despite the robust data demonstrating 
the efficacy of NRT in healthy individuals, relatively 
few clinical trials have assessed the efficacy of 
these treatments in individuals with psychiatric 
disorders. Cochrane remarked that the use of NRT 
patch for smokers with schizophrenia was tested 
in only a few trials with small sample sizes27. In a 
10-week study by George et al.28 evaluating the 
efficacy of a nicotine patch plus psychotherapy 
programme for smoking cessation in patients 
with schizophrenia or schizoaffective disorder, 
the combined smoking cessation rates for both 
treatment groups were approximately 35.5% at 
the end of treatment and approximately 14% at the 
end of a 6-month follow-up period. In our study, 
all participants preferred to use NRT instead of 
oral medication such as Varenicline for fear of side 
effects. With NRT and counselling, it yielded a 
better abstinence rate of 22.6% at 26 weeks. The 
cause for this difference is not apparent. It might 
be due to the fact that our counsellors were social 
workers who were trained on smoking cessation 
and the counselling sessions offered depend on the 
progress of intervention. Besides our subjects were 
not limited to smokers with schizophrenia. The 
current study has demonstrated the importance of 
adequate counselling. A previous study has showed 
that psychiatrists tend to offer limited counselling on 
smoking related health risks to patients with mental 
illness29. Hence, it is worth raising the awareness of 

medical staff to treat nicotine addiction for mentally 
ill patients or to refer these patients to services 
specialized in smoking cessation service.

Limitations
There were limitations in our study. The main 
limitation was the chart review nature of the study. 
The subjects were outpatients with psychotic disorder 
and their mental status was relatively stable. They 
are a cohort from a smoking cessation program that 
was not designed specifically for individuals with 
psychiatric illness. The findings cannot be generalized 
to the whole psychotic population. The participants 
were more motivated to quit smoking because most 
were self-referred to our clinics. We have not included 
the effects of psychotic medication, negative symptoms 
and psychosocial functioning for predictor analysis or 
evaluated the effectiveness of oral medications. Self-
reported 7-day point prevalence abstinence rate was 
not biochemically validated, although a previous study 
indicated that self-reported abstinence does not differ 
much from biochemical validation30.

CONCLUSIONS
Smokers diagnosed with psychosis are motivated 
to quit31. Even though their success rates are more 
modest than those without mental illness, there 
are definite means to help them quit. WHO has 
recommended that health professionals need to pay 
much greater attention to tobacco use by individuals 
with mental disorders32. Every effort should be given 
to enhance their motivation, build up their confidence 
and provide adequate counselling sessions, as their 
smoking behaviour is directly contributing to a 
significantly increased morbidity and mortality in this 
population. 
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