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Abstract

Background: Smoking cessation clinics have 
been established in Malaysia since 2004, but wide 
variations in success rates have been observed. 
This study aimed to evaluate the proposed phar-
macist-led Integrated Quit Smoking Service (IQSS) 
in Sabah, Malaysia, and identify factors associated 
with successful smoking cessation.

Methods: Data from 176 participants were col-
lected from one of the quit-smoking centres in 
Sabah, Malaysia. Pharmacists, doctors and nurses 
were involved throughout the study. Any health 
care provider can refer patients for smoking ces-
sation, and free pharmacotherapy and counselling 
was provided during the cessation period for up 

to 3 months. Information on demographic charac-
teristics, smoking behaviours, follow-up and phar-
macotherapy were collected. The main outcome 
measure was the abstinence from smoking, which 
was verified through carbon monoxide in expired 
air during the 6-month follow-up.

Results: A 42.6% success rate was achieved in 
IQSS. Smoking behaviour such as lower cigarette 
intake and lower Fagerström score were identified 
as factors associated with success. On top of that, 
a longer duration of follow-up and more frequent 
visits were significantly associated with success in 
quitting smoking.

Conclusion: Collaboration among health care practitioners should be the main focus, and we need a 
combination of proven effective modalities in order to create an ideal smoking cessation module. Can 
Pharm J (Ott) 2016;149:303-312.

Supervising and 
managing smoking 
cessation clinics in 
both hospital and 
clinic settings since 
2010 has provided us 
with opportunities 
to engage in research 
related to nicotine 
addiction. We wanted 
to take this chance to 
share our success in 
dealing with smok-
ing cessation at one of 
the centres in Sabah, 
Malaysia.

Depuis 2010, la super-
vision et la gestion des 
cliniques d’abandon du 
tabac à l’hôpital et en 
clinique nous ont donné 
la possibilité de parti-
ciper à des recherches 
sur la dépendance à la 
nicotine. Nous tenions 
à profiter de l’occasion 
pour partager nos 
réussites en matière 
d’abandon du tabac 
dans l’un des centres 
situés à Sabah, en 
Malaisie.

Introduction
Tobacco use, in particular, cigarette smoking, is 
estimated to lead to 5 million premature deaths 
annually and is the major preventable cause of 
lung cancer and chronic obstructive pulmonary 
disease (COPD).1 Globally, it has been estimated 
that there are more than 1 billion smokers, mak-
ing this an important public health issue. The 
World Health Organization reports that tobacco 
kills 150 people every hour in the South East 
Asia region, and this prompted health ministers 
from 11 countries, including Malaysia, to sign a 
declaration pledging to accelerate “hard-hitting” 
measures to reduce tobacco use.2 Malaysia is a 

unique country in terms of its ethnic and reli-
gious composition, and so Western-based stud-
ies on smoking cessation might not be fully 
relevant there.3

In Malaysia, 39.9% of men, 0.7% of women 
and 20.9% of adults overall (4.3 million adults) 
currently smoke tobacco products such as ciga-
rettes, cigars, pipes and shisha on a daily basis.4,5 
Annually, an estimated 10,000 Malaysian deaths 
are attributed to smoking-related diseases.6 In 
an attempt to reduce consumption of tobacco 
products among Malaysians, antismoking cam-
paigns such as “Tak Nak” (Say No) and provision 
of free smoking cessation services at government 
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health clinics have been implemented.7 How-
ever, a wide variation in success rates has been 
observed across quit-smoking services inter-
nationally. Using the United Kingdom as an 
example, 4-week biochemically verified quit 
rates ranged from 3% to 58%. Some of the varia-
tion will be due to differences in quit-smoking 
approaches adapted in different regions across 
the United Kingdom.1

Several studies in Malaysia found that the 
smoking cessation rate is greater than 10% and 
can reach as high as 40%, depending on the 
clinic setting and modality of the service used 
in assisting smokers to quit. Five clinics in an 
urban area involved in a study by Wee et al.3 
managed to achieve a 31.8% success rate using 
free nicotine-replacement therapy (NRT) and 
validated by 6-month carbon monoxide (CO) 
measurements. A study in 2 smoke-free univer-
sities with free NRT for 8 weeks and CO mea-
surements confirmed 6-month abstinence rates 
of 13%,8 while an observational study involved 
8 clinics across different states in Malaysia 
reported 17.3% abstinence rates after a 6-month 
follow-up. Ezat et al.9 used self-report as the 
main criteria to determine success and later veri-
fied with a CO analyzer. Comparisons between 
self-reported success and CO analyzer–verified 
abstinence resulted in success rates dropping 
from 17.3% to 15.3%. This shows the impor-
tance of an appropriate approach used to man-
age nicotine addiction and provides biochemical 
verification as a motivation for smokers to quit 
for healthy lungs. According to a meta-analysis 

by Kottke et al.,10 the most effective modality 
involves both physicians and nonphysicians in 
individualized face-to-face efforts and provides 
the motivational message on multiple occa-
sions over the longest possible time. Numerous 
studies have addressed different approaches in 
order to enhance success rate, such as using 
biochemical verification of CO in expired air 
and screening air-flow limitation with a hand-
held spirometer. Monitoring outcomes with CO 
devices is cheap and provides a better measure-
ment of success rate than self-reports.11 Górecka 
et al.12,13 concluded that smokers, irrespective of 
their lung function, tried to modify their habit 
as the result of screening for COPD combined 
with smoking cessation advice. Another cross-
sectional survey of smoking and mental illness 
by Lawrence et al.14 found that mental illness is 
associated with both higher rates of smoking 
and a higher number of cigarette use among 
smokers. Thus, screening mental health status 
is a crucial part of any quit-smoking program.15

Although a considerable amount of research 
has been devoted to success in quitting smoking, 
rather less attention has been paid to combining 
different approaches to develop an ideal quit-
smoking program to further enhance the suc-
cess rate. The aim of this article is to evaluate the 
proposed integrated quit-smoking module and 
identify factors associated with success in smok-
ing cessation. In this study, we used the Bedfont 
smokerlyzer16 to measure CO level, hand-held 
spirometer Vitalograph COPD-617 to measure 
airflow limitation and the Depression, Anxi-
ety and Stress Scale (DASS)18 questionnaire to 
screen smokers’ mental health status. Identifying 
factors associated with successful quitting might 
help to improve smoking cessation programs 
and the necessary interventions in Malaysia.

Methods

Study design
In an effort to evaluate the effectiveness of our 
Integrating Quit Smoking Service (IQSS), we 
collected 2 years of data from a primary care 
centre in Kota Kinabalu, Sabah, Malaysia. Data 
were collected between August 2010 and August 
2012. This study was conducted in the largest 
quit-smoking centre in Sabah, Malaysia. All reg-
istered patients aged 18 and older during this 
period of time were recruited in the study. How-
ever, smokers who used tobacco preparations 

KNOWLEDGE INTO PRACTICE	

•• Pharmacists are effective at providing smoking cessation programs 
and contributing to patient quit rates.

•• Pharmacist screening for chronic obstructive pulmonary disease and 
mental status during smoking cessation programs may detect early 
stages of disease for management by physicians.

•• Knowledge of air-flow limitation and carbon monoxide levels may 
motivate smokers to quit and increase success rate and long-term 
cessation.

•• Pharmacists can act as collaborators between physicians and patients 
in the management of smoking-related disease.

•• Pharmacist-integrated smoking cessation can cultivate team building 
between nurses, physicians, pharmacists and other health care 
providers.
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other than cigarettes, those who were pregnant 
or those who transferred out were excluded from 
our study.

Procedure
The procedure involved in this study is shown 
in Figure 1. Three groups of health care pro-
viders are involved in this IQSS—prescribers, 
a nurse and pharmacists. For pharmacists to 
run this clinic, they must first pass the “Certi-
fied Smoking Cessation Service Provider” test 

in order to qualify as a quit-smoking service 
provider. Smokers who joined IQSS were those 
referred by any of the health care providers and 
screened by pharmacists before being registered 
as participants in the quit-smoking service. Dur-
ing the first visit, participants underwent Vitalo-
graph COPD-6 screening for COPD to detect 
airflow limitation. The cutoff point for positive 
COPD was FEV1/FEV6 <0.75. All participants 
with positive airflow limitation were referred to 
the medical officer for further examination. In 

Figure 1  Flow process of Pharmacist-Integrated Quit Smoking Services (IQSS) module
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addition, the DASS questionnaire was carried 
out to evaluate participants’ mental health status 
before initiating any type of pharmacotherapy. 
On top of that, biochemical verification with a 
CO analyzer was performed on every single visit 
until the patient succeeded or was discharged. 
Participants also completed the Fagerström test 
for nicotine dependence (FTND) questionnaire 
in order to evaluate their level of addiction.19

Pharmacotherapy initiation
In our IQSS setting, pharmacists decide the ini-
tial treatment to assist participants in quitting 
smoking (Figure 2). Pharmacotherapy is pro-
vided free of charge to all participants who join 

our quit-smoking service. NRT can be prescribed 
by a pharmacist, whereas to start with vareni-
cline, patients need to be referred to a physician 
for further assessment before the pharmacist is 
allowed to dispense to the patient. NRT available 
included chewing gum 2 mg and 4 mg, inhaler 10 
mg and patch 5 mg, 10 mg, and 15 mg. Available 
dosages of varenicline included a 2-week starter 
pack (0.5 mg and 1 mg) and a 4-week mainte-
nance pack (1 mg). Dose adjustment of the phar-
macotherapy is performed by pharmacist at each  
follow-up according to patient withdrawal symp-
toms and CO level. The treatments at the clinic 
followed the evidence-based recommenda-
tions set forth by the Malaysian clinical practice 

Figure 2  Protocol pharmacotherapy initiation in pharmacist-led quit smoking service

*NRT and varenicline are free of charge for patients registered with Integrated Quit Smoking Service.
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guidelines and required smokers to come for 
weekly follow-up in the first 4 weeks, followed by 
monthly follow-ups.

Results
Among the 176 participants in the IQSS, most 
were male, married, employed and had at least 1 
concurrent illness. The mean age at which par-
ticipants starting smoking was 18 years, which 
is the legal age to purchase cigarettes in Malay-
sia. In addition, participants smoked about 20 
cigarettes a day (cigarettes are sold in packs of 
20 in Malaysia). Almost 80% of the participants 
had attempted to quit at least once before joining 
IQSS. Their mean smoking period was 26 years. 
Most of the participants were followed up at least 
6 times, and the mean duration of follow-up was 
about 21 weeks (5 months). A 42.6% CO-veri-
fied success rate was achieved in IQSS (Table 1).

Sociodemographic characteristics showed no 
difference between the success and fail groups 
(Table 2). Successful participants smoked a sig-
nificantly fewer number of cigarettes/day, had a 
lower FTND score, a longer duration of follow-
up and a higher frequency of follow-up than 
the failing group (Table 3). The pharmacother-
apy used most by participants was NRT, such 
as chewing gum alone (n = 49), nicotine patch 
alone (n = 11), nicotine inhaler alone (n = 21) 
and combination NRT (n = 64). Fewer than 20% 
of smokers were prescribed nonnicotine replace-
ment therapy (varenicline).

Discussion
Our pharmacist-led quit-smoking service IQSS 
module managed to achieve a higher success rate 
compared with other quit-smoking modules in 
Malaysia. Studies by Wee et al.3 and Yasin et al.8 
showed success rates of about 31.8% and 13%, 
respectively. This specific module targeted nico-
tine addiction and offered behavioural counsel-
ling, with additional monitoring and screening 
with a CO analyzer plus hand-held Vitalograph 
COPD-6. We also screened participants’ men-
tal health status using the DASS questionnaire. 
Numerous studies have shown that biochemi-
cal verification of smokers using a CO analyzer 
may increase the success rate compared with 
self-reported success rates.20 With the CO ana-
lyzer, participants can see their smoking status 
on every visit, and the decreasing levels of CO 
analyzer readings provide extra motivation for 
participants to continue smoking cessation.

According to our findings, weekly follow-up 
in the first 4 weeks of quitting and then monthly 
follow-up subsequently leads to high cessation 
rates. The rationale behind this approach is that 
the first 4 weeks of quitting is the most chal-
lenging period, as smokers usually experience 
the greatest symptoms of withdrawal then. This 
finding is supported by Malaysia21 and Singa-
pore clinical practice guidelines.22 In the first 
week of quitting, smokers tend to develop a lot 
of unwanted withdrawal symptoms that may be 
directly due to depreciation of nicotine levels in 
the dopamine receptor. Common withdrawal 
symptoms due to nicotine deprivation include 
sleep disturbance, increased appetite, respiratory 
symptoms, severe cravings and emotional distur-
bance.23 These symptoms may last for a month 
or more, depending on the individual. However, 
pharmacotherapy treatment such as NRT and 
nonnicotine replacement therapy may help ease 
or reduce the severity of the withdrawal symp-
toms. Pharmacists in IQSS tailor nicotine doses 
according to participant needs and also based on 
breath CO levels, which leads to fewer cravings 
and relapses within the first month. According to 
a randomized trial with 6987 smokers, pharma-
cist counselling plus NRT provided a greater suc-
cess rate than the control group without NRT.24 
The pharmacist-led quit-smoking approach not 
only provided sophisticated pharmacotherapy 
counselling on NRT but also targeted patient 
health problems caused by chronic smoking, 
which eventually led to higher success rates.25-27 

MISE EN PRATIQUE DES CONNAISSANCES	

•• Les pharmaciens sont des prestataires efficaces de programmes 
d’abandon du tabac et ils contribuent aux taux d’abandon des 
patients. 

•• Le dépistage de la maladie pulmonaire obstructive chronique 
et l’évaluation de l’état mental par le pharmacien au cours des 
programmes anti-tabac permet parfois de détecter des maladies au 
stade précoce devant être traitées par le médecin.

•• La prise de conscience de la limitation du débit d’air et des 
concentrations de monoxyde de carbone peut motiver les fumeurs à 
arrêter et améliorer les taux de réussite et l’abandon à long terme.

•• Le pharmacien peut jouer un rôle d’intermédiaire entre le médecin et 
le patient dans la prise en charge des maladies liées au tabagisme.

•• L’intégration du pharmacien dans le processus d’abandon du tabac 
peut favoriser le travail d’équipe entre le personnel infirmier, les 
médecins, les pharmaciens et les autres professionnels de la santé.
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Table 1  Sociodemographic characteristics of smokers registered at the IQSS of 
Luyang Health Clinic (n = 176)

Characteristic n % Mean (SD)

Gender —

  Male 162 92

  Female 14 8

Age (years) 43 (13.9)

  18-30 38 21.6

  31-40 34 19.3

  41-50 53 30.1

  51-60 30 17.1

  >61 21 11.9

Ethnicity —

 S abah native 95 54

 C hinese 66 37.5

  Malay 9 5.1

  Others 6 3.4

Marital status —

  Married 132 75

 S ingle 44 25

Occupation —

  Employed 139 79

  Nonemployed 37 21

Concurrent illness —

  With concurrent illness 106 60.2

  Without concurrent illness 70 39.8

Age at smoking start — — 18 (13)

Previous quit attempts —

  ≥1 140 79.5

  0 36 20.5

FTND score — — 5.43 (2.7)

Ranking FTND —

  Low-medium (0-5) 130 73.9

  High–very high (6-10) 46 26.1

Number of cigarettes smoked per day — — 19.57 (13.1)

(continued)
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Table 2  Association between characteristics of smokers and outcome analysis

Variable Success group (%) Failed group (%) p value

Gender

  Male 68 (38.6) 94 (53.4) 0.560

  Female 7 (4.0) 7 (4.0)

Ethnicity

 S abah natives 46 (26.1) 49 (27.8) 0.092

  Others 29(16.5) 52 (29.5)

Occupation

  Employed 56 (31.8) 83 (47.2) 0.227

  Unemployed 19 (10.8) 18 (10.2)

Marital status

 S ingle 17 (9.7) 27 (15.3) 0.538

  Married 58 (33.0) 74 (42)

Previous quit attempt

  ≥1 58 (33.0) 82 (46.6) 0.531

  0 17 (9.7) 19 (10.8)

Ranking of FTND score

  Low-medium (0-5) 61 (34.7) 69 (39.2) 0.052

  High-very high (6-10) 14 (8.0) 32 (18.1)

Concurrent illness

  With concurrent illness 43 (24.4) 63 (35.8) 0.499

  Without concurrent illness 32 (18.1) 38 (21.6)

FTND, Fagerström test for nicotine dependence.

Characteristic n % Mean (SD)

Duration of follow-up — — 20.53 (14.09)

Frequency of follow-up — — 6.16 (3.09)

Smoking duration (years) — — 26 (13.2)

Outcome —

 S uccess in quitting 75 42.6

  Failure to quit 101 57.4

IQSS, Integrated Quit Smoking Service; FTND, Fagerström test for nicotine dependence.

TABLE 1 (continued)
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Table 3  Comparison of age, number of cigarettes, smoking duration, FTND score and follow-up between 
the success and fail groups

Group (n) Mean (SD) Mean differences (95% CI) t-stat (df) p value

Age (years)

Success (75) 43.76 (14.5) 0.393 (–3.793, 4.580) 0.186 (174) 0.402

Fail (101) 43.37 (13.5)  

Age when started smoking (years)

Success (75) 18.6 (5.347) 0.818 (-0.730, 2.365) 1.043 (174) 0.298

Fail (101) 17.78 (4.987)  

No. of cigarettes/day

Success (75) 17.21 (9.849) –4.113 (–8.018, –0.208) –2.079 (174) 0.039

Fail (101) 21.33 (14.879)  

Years of smoking

Success (75) 25.80 (13.875) 0.354 (–3.264, 4.333) 0.176 (174) 0.861

Fail (101) 25.45 (12.724)  

FTND score ranking

Success (75) 4.93 (2.527) –0.859 (–1.654, –0.064) –2.132 (174) 0.034

Fail (101) 5.79 (2.725)  

Frequency of follow-up

Success (75) 7.73 (2.479) 2.733 (1.918, 3.548) 6.621 (171.844) <0.001

Fail (101) 5.00 (2.990)  

Duration of follow-up (weeks)

Success (75) 32.33 (9.136) 20.779 (17.893, 23.664) 14.231 (174) <0.001

Fail (101) 11.55 (9.914)  

FTND, Fagerström test for nicotine dependence.

Integration of quit-smoking clinics and primary 
care clinics could be another potential step for 
the success of quit-smoking programs.28

One limitation of this study is that we did not 
report the measurement of the CO levels, airflow 
limitation or DASS scores but rather focused 
on smoking behaviour characteristics, based on 
FTND score and ranking. Without these data, we 
cannot be certain whether the combined modal-
ity will actually increase the success rate or vice 
versa. Our findings may not be generalizable to 
other smoking cessation clinics because of our 
small sample size, short follow-up time and the fact 
that our study enrolled participants from a single 

primary health centre. Notwithstanding its limita-
tion, this study does suggest including screening of 
airflow, mental health status and biochemical veri-
fication in order to enhance success rate.

Conclusion
We conclude that the pharmacist-led IQSS mod-
ule managed to achieve a higher success rate 
compared with other quit-smoking modules in 
Malaysia—collaboration between health care 
providers is essential to its success. Pharmacists 
involved in delivering smoking cessation ser-
vices should focus on methods to increase the 
frequency and duration of follow-up. ■
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