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Abstract 

 
Despite ongoing tobacco control measures, data on the direct costs of local 

smoking cessation programmes in Malaysian tertiary educational settings remain 

scarce. This study evaluates the cost implications of nicotine replacement therapy 

(NRT) at Universiti Malaysia Sabah (UMS) Quit Smoking Clinic, focusing on 2 

mg and 4 mg Nicorette gum dosages. A retrospective cost analysis using a bottom-

up micro-costing approach was conducted at Pusat Rawatan Warga, UMS, in 

2023. Twenty patients were enrolled in the programme: those receiving 2 mg gum 

(follow-up every two months) and those receiving 4 mg gum (follow-up monthly). 

Direct programme costs, including counselling sessions, annual blood tests, and 

daily Nicorette gum consumption, were calculated. The annual cost per patient 

was RM 3,249.67 for the 2 mg gum group and RM 4,860.33 for the 4 mg gum 

group, with a mean annual cost of RM 4,055.00. Cost variations were influenced 

by gum dosage strength, frequency of follow-ups, and associated clinical 

procedures. The study highlights the substantial financial requirements of 

operating a structured smoking cessation programme in a tertiary educational 

setting. Policymakers and healthcare planners may use this evidence to inform 

budgeting, optimize resource allocation, and evaluate the sustainability of smoking 

cessation services. Future research should assess the cost-effectiveness of different 

NRT dosages to guide policy on scaling up cessation programmes. 
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INTRODUCTION 
 

Smoking-related morbidity and mortality remain a major global public health concern. An 

estimated 3 million deaths occur annually due to smoking-related diseases, with projections 

indicating a rise to 10 million by 2030. The main contributors to smoking-related mortality 

include cancer, respiratory diseases, and cardiovascular conditions (K. H. Lim et al., 2022). 

Approximately 70% of these deaths are expected to occur in developing countries, where 

smoking prevalence remains high (K. Lim et al., 2018). Within the Western Pacific Region, 

smoking prevalence varies considerably from 14.1% in Australia to as high as 52% in some 

areas contributing to nearly one million tobacco-related cardiovascular deaths annually 

(MacKay et al., 2022). Despite global tobacco control measures, both smoked and smokeless 

tobacco use continue to pose persistent public health challenges. 

 

In Malaysia, smoking prevalence has shown a modest decline, from 23.1% in 2011 to 

21.3% in 2019 (Yusoff et al., 2022). Nevertheless, smoking is still responsible for about 20,000 

deaths annually and remains a major contributor to disability-adjusted life years (DALYs) and 

years of life lost (YLL) (K. Lim et al., 2018). To address this, Malaysia has committed to the 

World Health Organization’s Framework Convention on Tobacco Control (FCTC) and has 

implemented multiple initiatives, including the establishment of Quit Smoking Clinics under 

the Ministry of Health (MOH). These clinics provide free access to pharmacological 

interventions such as nicotine patches and Nicorette gum, as well as psychological support like 

motivational interviewing (Lee et al., 2014). 

 

At Universiti Malaysia Sabah (UMS), a Quit Smoking Clinic was established in August 

2022 at Pusat Rawatan Warga (PRW) to support staff and students in smoking cessation. The 

clinic combines physician-led counselling with pharmacological interventions, primarily 

Nicorette gum available in 2mg and 4mg dosages. Evidence on the comparative effectiveness 

of these dosages is mixed: while some studies report higher abstinence rates with 4mg gum 

(Kornitzer et al., 1987), others show no significant difference (Garvey et al., 2000). 

Despite the existence of such clinics, there is a lack of localized cost analyses of smoking 

cessation interventions in Malaysia, particularly within tertiary educational settings. This 

represents a critical knowledge gap, as understanding the costs associated with manpower, 

clinical services, and medications is essential for resource allocation, programme sustainability, 

and policy planning. 

 

Therefore, this study aims to determine the costs involved in delivering nicotine 

replacement therapy through the Quit Smoking Clinic at PRW, UMS. Specifically, it compares 

the annual costs of providing 2mg and 4mg Nicorette gum regimens, offering insights into the 

financial implications of smoking cessation services in a university healthcare setting. 
 

 

METHODS 

 

This study employed a retrospective cost analysis using a bottom-up micro-costing approach to 

estimate the direct costs of a smoking cessation programme at Pusat Rawatan Warga (PRW), 

Universiti Malaysia Sabah (UMS). PRW is the primary healthcare centre for UMS staff and 

students, although members of the public may also seek services without subsidy. The clinic 
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provides comprehensive primary care services delivered by medical officers, nurses, assistant 

medical officers, and medical specialists. The analysis focused on patients enrolled in the Quit 

Smoking Clinic at PRW during January to December 2023, the first full year since the 

programme’s launch in August 2022. A total of 20 patients (UMS staff and students) actively 

participated in the programme and were included in the study. 

 

Two nicotine replacement therapy (NRT) regimens were provided to patients in the Quit 

Smoking Clinic. The first regimen, referred to as the usual dosage group, involved the use of 

2mg Nicorette gum with an average of six pieces consumed daily, accompanied by follow-up 

appointments every two months. The second regimen, or maximum dosage group, consisted of 

4mg Nicorette gum with the same daily consumption of six pieces, but with follow-up 

appointments scheduled monthly to allow closer monitoring. Direct programme costs included 

staff time, counselling sessions, laboratory investigations, consumables, and medication. 

Capital costs (e.g., equipment) were annualised using a 5% discount rate. All costs were 

expressed in Malaysian Ringgit (RM) for the year 2023. The information for price for all capital 

and recurrent costs was also obtained from Pusat Warga UMS as in Table 1. 

 

Table 1: Capital and Recurrent Costs Involved in the Smoking Cessation Programme 

in Pusat Rawatan Warga, UMS 

 

Category Number Cost 

Capital Cost 

Instrument cost 

Peak Flow meter 1 RM286.60 

Blood Pressure Monitor 1 RM132.00 

Height Weight BMI Scale 1 RM2798.70 

Recurrent Cost 

Healthcare staff (monthly emolument) 

Healthcare Assistant (U11) 1 RM1204.00 

Registered Nurse (U29) 1 RM1797.00 

Medical Officer (UD44) 1 RM3611.00 

Assistant Medical Officer (U29) 1 RM1797.00 

Pharmacy Officer (UF41) 1 RM2740.00 

Assistant Pharmacy Officer (U29) 1 RM1797.00 

Medications 

Nicorette gum (2mg) 1 RM1.22 / gum 

Nicorette gum (4mg) 1 RM1.75 / gum 

Blood screening 
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Full blood count (FBC) 1 RM25.30 

Lover function test (LFT) 1 RM29.00 

Renal profile and serum electrolytes (RP + 

SE) 

1 RM31.50 

Fasting blood sugar (FBS) 1 RM4.70 

Fasting lipid profile (FLP) 1 RM23.00 

Uric acid (UA) 1 RM7.50 

Consumables 

Disposable face mask 1 RM0.16 / pcs 

Hand glove 1 RM0.186 / pcs 

Syringe (10ml) 1 RM0.2780 / pcs 

Blue needle 1 RM0.0842 / pcs 

Mouthpiece for peak expiratory flow rate 

(PEFR) 

1 RM0.5500 / pcs 

 
 

RESULTS AND DISCUSSION 

 

The cost analysis was conducted using a bottom-up (micro-costing) and activity-based 

approach. As the programme operated on an outpatient basis, costs were calculated based on 

appointment visits and daily medication consumption only, without including any inpatient or 

hospitalisation costs. To ensure a comprehensive assessment, all consumables, procedures, and 

staff salaries were included in the calculations. Three main activities contributed to the overall 

programme cost: smoking cessation counselling, annual blood profile assessments, and daily 

Nicorette gum consumption. These activities represented the core components of the smoking 

cessation service provided at Pusat Rawatan Warga, UMS. 

 

Given the variation in follow-up schedules and gum dosages, patients were categorised 

into two groups. The usual dosage group consisted of individuals who received 2mg Nicorette 

gum, taken as six pieces daily, with follow-up appointments scheduled every two months. In 

contrast, the maximum dosage group comprised patients prescribed 4mg Nicorette gum at the 

same daily frequency, but with monthly follow-up appointments for closer monitoring. As there 

were varied data in terms of appointments and Nicorette gum intake, the calculation was divided 

into two main categories and different frequency of activities which were shown below in Table 

2. 
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Table 2: Comparison and Differences in Activities Between Usual and Maximum Dosage 

Groups 

Activity Usual dosage group Maximum dosage 

group 

Smoking cessation counselling Every two months Every month 

Annual blood profile Once per year Once per year 

Daily Nicorette gum consumption 2mg 6 pieces daily 4mg 6 pieces daily 

 

The annual cost per patient in the usual dosage group was RM 3,249.67, while the 

maximum dosage group incurred an annual cost of RM 4,860.33. The overall mean annual cost 

across both groups was RM 4,055.00. Capital costs were annualised using a 5% discount rate. 

In total, 20 patients were treated under this programme at Pusat Rawatan Warga, UMS, during 

2023. 

Table 3: Costs for Annual Blood Profile 

Activity Frequency 

Annual Blood profile 1 / year 

Recurrent cost 

Assistant 

Medical Officer 

(U29) 

1 RM1797.00 30 minutes RM6.24 

FBC 1 RM25.30 Once per year RM25.30 

LFT 1 RM29.00 Once per year RM29.00 

RP + SE 1 RM31.50 Once per year RM31.50 

FBS 1 RM4.70 Once per year RM4.70 

FLP 1 RM23.00 Once per year RM23.00 

UA 1 RM7.50 Once per year RM7.50 

Disposable face 

mask 

1 RM0.16 / pcs Once per year RM0.16 

Hand glove 1 RM0.186 / pcs Once per year RM0.19 

Syringe (10ml) 1 RM0.2780 / pcs Once per year RM0.28 

Blue needle 1 RM0.0842 / pcs Once per year RM0.08 

 Total cost RM127.95 

Total cost per 

year 

RM127.95 
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Table 4: Costs for Smoking Cessation Counselling Session in the Usual Dose Group 

Activity Frequency 

Smoking cessation counselling Once every 2 months 

Capital cost 

Category Number Cost Frequency / 

Age 

Total Cost 

Peak Flow meter 1 RM286.60 2 years RM7.70 

Blood Pressure 

Monitor 

1 RM132.00 4 years RM1.86 

Height Weight 

BMI Scale 

1 RM2798.70 3 years RM52.35 

Recurrent cost 

Medical Officer 

(UD44) 

1 RM3611.00 30 minutes RM12.53 

Mouthpiece 

(PEFR) 

1 RM0.5500 / pcs Once per 

patient 

RM0.55 

 Total cost RM74.99 

Total cost per 

year 

RM449.94 

 

Table 5: Costs for Smoking Counselling Session in the Maximum Dose Group 

Activity Frequency 

Smoking cessation counselling Once every month 

Capital cost 

Category Number Cost Frequency / 

Age 

Total Cost 

Peak Flow meter 1 RM286.60 2 years RM7.70 

Blood Pressure 

Monitor 

1 RM132.00 4 years RM1.86 

Height Weight 

BMI Scale 

1 RM2798.70 3 years RM52.35 

Recurrent cost 

Medical Officer 

(UD44) 

1 RM3611.00 30 minutes RM12.53 
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Mouthpiece 

(PEFR) 

1 RM0.5500 / pcs Once per 

patient 

RM0.55 

 Total cost RM74.99 

Total cost per 

year 

RM899.88 

 

Table 6: Cost for Daily Nicorette Gum Usage in the Usual Dose Group 

Activity Frequency 

Daily Nicorette gum usage Average 6 pieces per day 

Recurring cost 

Category Number Cost Time Total Cost 

Nicorette gum 

(2mg) 

30 days RM1.22 / gum / 

day 

Average 6 

pieces per day 

RM219.60 

 Total cost RM219.60 

Total cost per 

year 

RM2671.78 

 

Table 7: Cost for Daily Nicorette Gum Usage in the Maximum Dose Group 

Activity Frequency 

Daily Nicorette gum usage Average 6 pieces per day 

Recurring cost 

Category Number Cost Time Total Cost 

Nicorette gum 

(2mg) 

30 days RM1.75 / gum / 

day 

Average 6 

pieces per day 

RM219.60 

 Total cost RM219.60 

Total cost per 

year 

RM3832.50 
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Table 8: Comparison of Annual Costs for Smoking Cessation Programme Between the Usual 

and Maximum Dosage Groups 

Activities Usual dosage group Maximum dosage 

group 

Smoking counselling RM449.94 RM899.88 

Annual blood profile RM127.95 RM127.95 

Daily Nicorette gum RM2671.78 RM3832.50 

Total yearly cost RM 3249.67 RM 4860.33 

 

 

This study demonstrated that the maximum dosage of Nicorette gum (4mg) was more 

costly than the usual dosage (2mg), with annual per-patient costs of RM 4,860.33 and RM 

3,249.67, respectively. These costs are considerably higher than those reported in Universiti 

Sains Malaysia (USM), where the annual cost per client was approximately RM 414.75 

(Ibrahim et al., 2016). The discrepancy is largely attributable to differences in costing methods: 

the USM study excluded annual blood tests and other clinical investigations, while our analysis 

incorporated staff time, consumables, and laboratory procedures. Thus, the present study 

provides a more comprehensive estimation of the financial requirements for operating a 

structured smoking cessation programme in a tertiary educational setting.  

The difference in costs between the two regimens reflects both the higher unit price of 

4mg gum and the more frequent follow-up visits required for patients on higher doses. 

International evidence suggests that higher doses may lead to better abstinence outcomes, 

particularly among smokers with higher nicotine dependence. Kornitzer et al. (1987) reported 

abstinence rates of 32.2% with 4mg gum compared to 22.3% with 2mg at one year, while 

Garvey et al. (2000) found no significant difference overall, though higher-dependence 

subgroups benefitted more from 4mg gum. These mixed findings highlight the need for future 

cost-effectiveness analyses to determine whether the additional costs of higher dosages translate 

into meaningful long-term health and economic benefits.  

Our results also align with international studies showing variation in programme costs. 

For example, annual smoking cessation costs were estimated at RM 889 in China (Qin et al., 

2022) and RM 1,506 in Japan (Nakamura et al., 2013), both lower than the UMS programme. 

Exchange rate fluctuations and differences in healthcare delivery models partly explain these 

discrepancies. Notably, Sweden has demonstrated that high-intensity interventions may be more 

cost-effective in the long run than low-intensity approaches (Feldman et al., 2019). Similarly, 

USM reported counselling as the most cost-effective component of cessation programmes, with 

a success rate of 29.1% (Ibrahim et al., 2016), underscoring the importance of integrating 

behavioural support with pharmacotherapy.  

The UMS programme incorporates evidence-based practices recommended in 

international guidelines, including provider-led counselling and pharmacological therapy (Fiore 

et al., 2008; Adsit et al., 2020). Research consistently supports combining NRT with structured 

behavioural support to improve quit rates, particularly in institutional settings (Tsoh et al., 1997; 

Reid et al., 2016). Our study adds to this body of evidence by quantifying the financial inputs 

required to sustain such interventions in a Malaysian university healthcare setting. 
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Limitations of this study include the small sample size (20 patients), single-site analysis, 

and one-year observation period, which may limit generalizability. Additionally, regional 

variations in drug pricing and service delivery may affect cost estimates elsewhere. Despite 

these limitations, the findings provide a valuable baseline for planning and budgeting smoking 

cessation services in similar tertiary institutions.  

The findings highlight the need for sustainable funding models to support university-

based smoking cessation services. Policymakers and institutional decision-makers must balance 

affordability with effectiveness, considering whether to expand coverage using lower-cost 

regimens or to prioritize higher-cost, higher-dose regimens for patients with greater nicotine 

dependence. Incorporating routine cost analyses into programme planning can guide more 

efficient resource allocation and contribute to the long-term sustainability of smoking cessation 

initiatives. 

 

CONCLUSION 

 

This study demonstrates that operating a structured smoking cessation programme requires 

substantial financial resources, with the maximum Nicorette dosage (4mg) incurring higher 

costs than the usual dosage (2mg). By detailing the cost components, the findings provide 

important evidence for healthcare planners and policymakers in allocating budgets and 

justifying investments in university-based cessation services. Sustainable funding models are 

essential to balance affordability with treatment effectiveness, ensuring that programmes 

remain viable and accessible to those in need. Future research should extend this work through 

comprehensive cost-effectiveness analyses that compare different nicotine replacement 

regimens, incorporate long-term health outcomes, and evaluate scalability across diverse 

healthcare and educational settings. Such evidence will be critical for guiding policy and 

sustaining the impact of smoking cessation initiatives in Malaysia and beyond. 
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