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Tobacco-related mortality is disproportionately high in LMICs due to increasing consumption, making it essential to explore 

effective smoking cessation strategies. This study uses a randomized, two-arm parallel design to evaluate the role of THR 

products, including a 12-week intervention and a follow-up lasting 52 weeks. A total of 258 adult smokers will be recruited and 

randomly assigned in equal proportions to one of two intervention groups: (1) e-cigarettes (18 mg/ml) with individualized 

counseling or (2) nicotine patches (21 mg) with individualized counseling. Participants will undergo screening and baseline 

assessments at the trial site, followed by a total of eight study sessions scheduled over a year at weeks 1, 2, 4, 8, 12, 18, 24, and 

52. The trial incorporates in-person and telephone-based follow-ups, with smoking abstinence confirmed by biochemical 

validation using exhaled carbon monoxide analysis. 
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Introduction 

LMICs continue to experience a disproportionately high 

burden of tobacco-related mortality due to increasing 

tobacco consumption [1-3]. A study conducted across 82 

LMICs reported that the overall weighted mean 

prevalence of current smoking was 16.5%, with higher 

rates observed among men than women. Smoking 

prevalence varied significantly among these nations, 

ranging from 1.1% in Ghana to 50.6% in Kiribati [4]. 

Additionally, an estimated 2.1 million e-cigarette users 

reside in low-income countries, while 7.8 million are 

found in lower-middle-income countries [5]. Given the 

serious health risks associated with tobacco use, 

prioritizing smoking cessation strategies should be a key 

focus for policymakers [6]. Substantial disparities exist 

between high- and low-income countries regarding 

tobacco consumption patterns and product usage, 

emphasizing the need for further studies to develop 

effective cessation interventions [1, 7]. In response to 

widespread tobacco use, many LMICs are working to 

implement successful cessation strategies originally 

developed in high-income countries, adapting them to 

local conditions [8]. However, due to cultural differences 

and limited healthcare infrastructure, the success of these 

approaches remains uncertain [9]. Considering the 

increasing tobacco use and its related health concerns in 

LMICs, conducting clinical trials in these regions is 

essential to support smoking cessation efforts. 

Despite numerous observational and quasi-experimental 

studies on smoking cessation in LMICs, randomized 

controlled trials (RCTs) remain scarce in these regions 

[1]. A scoping review identified 92 tobacco cessation 

RCTs conducted in only 16 out of 138 LMICs, with the 

highest numbers reported in India (n = 26, 28%), China 

(n = 17, 18%), and Thailand (n = 9, 10%), while the 

remaining 40 trials (44%) were spread across other 

nations. These trials employed different intervention 

methods, including psychosocial approaches (n = 52, 
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57%), psychosocial combined with behavioral strategies 

(n = 20, 21%), pharmacological integrated with 

behavioral methods (n = 9, 10%), pharmacological-only 

interventions (n = 8, 9%), and behavioral strategies alone 

(n = 3, 3%). Additionally, 65% of these interventions 

targeted the general smoking population. In Pakistan, six 

trials were conducted, of which 83% used psychosocial 

and pharmacological approaches, while 17% relied 

solely on psychosocial methods. Except for psychosocial 

RCTs in China, the overall quality of evidence was 

relatively weak compared to high-income countries, and 

the number of RCTs remained inadequate given the high 

tobacco-related mortality in LMICs [1]. 

Multiple barriers have limited the implementation of 

tobacco cessation RCTs in these countries, including 

industry interference [10], unwillingness among smokers 

to quit [11], lack of awareness regarding pharmacological 

treatments [12], and ineffective policy measures [13]. 

Furthermore, research in LMICs has primarily centered 

on psychosocial interventions, with minimal focus on 

behavioral and pharmacological alternatives. Given the 

weak evidence base for RCTs in these regions, tobacco 

cessation strategies have yet to be standardized as best 

practice, underscoring the importance of developing 

context-specific solutions to strengthen tobacco control 

efforts [1]. 

Limited RCTs have assessed the efficacy of THR 

products, such as nicotine replacement therapy (NRT) 

and e-cigarettes, in LMICs [14]. However, findings from 

these studies remain inconclusive due to constraints such 

as pilot trial designs [15] and an exclusive focus on male 

smokers [14], limiting their applicability to broader 

populations. The available data indicate that most RCTs 

in LMICs have investigated nicotine patches, with only 

one study examining e-cigarette use among Korean male 

smokers. While challenges such as small sample sizes 

[16], issues of generalizability, and concerns about 

validity and reliability [17] persist, RCTs remain the gold 

standard for evaluating intervention effectiveness. 

Tobacco cessation RCTs provide the most reliable 

framework for assessing control strategies [18]. Given 

the research gaps in LMICs, clinical trials are crucial to 

determine the role of THR products in smoking 

cessation. This study is the first RCT designed to evaluate 

the effectiveness of various THR products among the 

general adult population in LMICs. 

Materials and Methods  

Study design 

This study follows a two-arm, parallel design as a 

randomized controlled trial, incorporating a 12-week 

treatment phase along with an extended 52-week follow-

up period. The trial structure is visually represented in 

Figure 1.

 

 

Figure 1. Schematic diagram of trial design 
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Primary and secondary outcomes 

The study's primary outcome will be: 

• Point prevalence abstinence: The proportion of 

participants who report not smoking in the past week, 

with biochemical verification through exhaled carbon 

monoxide levels of ≤ 10 parts per million. 

Secondary outcomes will be assessed at the quit date, 

during treatment, and at follow-up visits: 

• Seven-day point prevalence: The number of 

participants who report no cigarette use in the last 

seven days. 

• Cigarette consumption: Daily smoking frequency 

recorded through self-reported diaries. 

• Product perception: Participant opinions on EC or 

nicotine patches, were evaluated using a modified 

cigarette assessment tool consisting of twelve 

questions. Scores range from -6 to +6, with higher 

values indicating a stronger perceived effect. 

• Adverse reactions: The Naranjo adverse drug reaction 

probability scale will be applied to assess side effects 

associated with nicotine patches and EC use. Scores 

range from -4 to +13, where higher values indicate a 

confirmed adverse reaction. 

• Withdrawal and dependence: The Fagerstrom test for 

nicotine dependence will measure withdrawal 

symptoms and dependence levels. This test consists 

of six questions assessing smoking frequency and 

nicotine reliance, producing a total score from 0 to 10, 

with higher values indicating greater dependence. 

Ethical standards and dissemination 

This study will adhere to ethical principles outlined in the 

Declaration of Helsinki, as well as the International 

Conference on Harmonization's Good Clinical Practice 

guidelines, Good Pharmacoepidemiology Practices, and 

relevant local laws for RCTs. Informed consent will be 

obtained from all participants before initiating the study. 

Population for the study 

The study will target adult smokers from the general 

population in LMICs who have expressed a desire to quit 

smoking. 

Eligibility criteria 

Participants must be adults of legal smoking age as per 

local regulations, regular smokers who have consumed at 

least ten cigarettes a day for the past year, with exhaled 

CO levels greater than 10 ppm, and own a mobile phone. 

They should be willing to follow study protocols and be 

available for follow-up visits. Exclusion criteria include 

pregnant or breastfeeding women, individuals already 

using other nicotine replacement products or enrolled in 

another smoking cessation trial, and those with 

contraindications such as significant cardiovascular 

issues or life-limiting illnesses. 

Recruitment and randomization process 

Participants will be recruited through outpatient clinics 

and advertisements, with further details on contacting the 

trial site provided via phone, email, or the study website. 

The consent procedure will consist of two stages: first for 

screening, and second for randomization. Upon agreeing 

to participate, individuals will visit the trial site to 

complete the screening process and sign the informed 

consent form. Recruitment will be completed within two 

months of initiating participant enrollment. Eligibility 

will be checked by the study coordinator based on 

inclusion criteria, and once confirmed, baseline data will 

be collected. Participants who meet all criteria will be 

randomly assigned to one of the two treatment arms (1:1 

ratio) using a computer-generated randomization system 

controlled by the principal investigator. 

Treatment assignment 

For Study Arm A, participants will receive nicotine e-

cigarettes (18 mg/ml) with sufficient cartridges for use 

until their next visit. They will be instructed to use the e-

cigarettes freely for one week before their designated quit 

date to familiarize themselves with the product, after 

which they will continue to use for the following 12 

weeks. The 18 mg/ml strength is considered effective for 

individuals smoking at least ten cigarettes daily and has 

been used in various trials [15]. 

In Study Arm B, participants will receive 21 mg nicotine 

patches, which they will use daily for the subsequent 12 

weeks. On their quit date, participants will stop smoking 

and begin using one nicotine patch each day. This 

nicotine patch dosage is appropriate for smokers who 

consume at least ten cigarettes daily and is widely 

utilized in clinical trials [19-22]. 

Study visits and protocols 

Participants will undergo an initial screening visit 

followed by a baseline (BL) visit at the trial location. A 

total of eight study visits are planned, which include five 



Malik et al.                                                                                        Int J Soc Psychol Asp Healthc, 2023, 3:55-61  
 

 

 

58 

treatment appointments and three follow-up check-ins. 

These visits will utilize both in-person meetings at the 

trial site and remote follow-ups via telephone. The visits 

are scheduled for weeks 1, 2, 4, 8, 12, 18, 24, and 52. A 

comprehensive timeline for these visits is provided in 

Table 1.

Table 1. Study visit schedule 

Visit Window Visit type CRF Questionnaires Physical measures Counseling 

Baseline N/A At site Yes 

• Fagerstrom questionnaire 

• SCQoL 

• mCEQ 

• BDI-II 

• eCO breath test 

• BMI 

• Vital signs 

30 minutes 

1st Week ± 2 days Telephone Yes N/A N/A 10 minutes 

2nd Week ± 2 days Telephone Yes N/A N/A 10 minutes 

4th Week ± 7 days At site Yes 

• Fagerstrom questionnaire 

• SCQoL 

• mCEQ 

• BDI-II 

• eCO breath test 

• BMI 

• Vital signs 

20 minutes 

8th Week ± 2 days Telephone Yes N/A N/A 10 minutes 

12th Week ± 7 days At site Yes 

• Fagerstrom questionnaire 

• SCQoL 

• mCEQ 

• BDI-II 

• eCO breath test 

• BMI 

• Vital signs 

15 minutes 

18th Week ± 2 days Telephone Yes N/A N/A 10 minutes 

24th Week ± 7 days At site Yes 

• Fagerstrom questionnaire 

• SCQoL 

• mCEQ 

• BDI-II 

• eCO breath test 

• BMI 

• Vital signs 

15 minutes 

52nd Week ± 7 days At site Yes 

• Fagerstrom questionnaire 

• SCQoL 

• mCEQ 

• BDI-II 

• eCO breath test 

• BMI 

• Vital signs 

15 minutes 

Loss to follow-up 

Participant retention is often more challenging in 

smoking cessation studies, with dropout rates commonly 

ranging from 20% to 30% or higher compared to other 

types of clinical trials [23]. 

Safety monitoring 

Adverse events (AEs) will be tracked during follow-up 

visits by the research team. Participants experiencing any 

AEs potentially linked to the study product will be 

advised to reach out to the study staff if their symptoms 

change or worsen. The trial team will monitor these 

events over the follow-up period. Serious adverse events 

(SAEs) will undergo evaluation and classification using 

the Naranjo Scale by the principal investigator (PI). 

Additionally, a Data and Safety Monitoring Committee 

(DSMC) will be established to oversee any reports of 

serious adverse drug reactions, and the DSMC will 

determine independent trial cessation criteria based on 

safety concerns for the participants. 

Sample size calculation 

Prior studies have shown that 20% of smokers using e-

cigarettes achieved smoking reduction validated by CO 

at 6 months, compared to just 7% for those using nicotine 

replacement therapy (NRT) [24-28]. Smoking cessation 

trials generally face higher dropout rates, ranging from 

20% to 30% [23]. For this trial, to detect an 11% 

difference in smoking abstinence between the e-cigarette 

and NRT groups (20% vs. 7%), a total of 107 participants 

per group is required to achieve 80 percent power, 

assuming a significance level of 0.05 (two-sided), β = 

0.2, and a 95% confidence interval. Taking into account 

a 20% dropout rate, an additional 22 participants per 

group will be added, resulting in a final required sample 

size of 258 participants (129 in each group). 
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Data analysis 

Primary and secondary results, including smoking 

cessation and reduction, will be analyzed at each study 

visit using regression models to assess smoking status in 

each group. Binomial regression will calculate the 

relative risk between the study groups. The primary 

analysis will control for the trial site as a stratification 

factor, and baseline covariates will be adjusted using 

stepwise regression for sensitivity analysis. A 

generalized linear model will estimate mean differences 

and 95% confidence intervals for product evaluations, 

changes in withdrawal symptoms, and the frequency of 

adverse events. A complete case analysis will be used for 

the primary outcome. Tests for heterogeneity will 

examine the consistency of effects within predefined 

demographic subgroups. Time-to-relapse data will be 

analyzed using Kaplan-Meier curves, log-rank tests, and 

Cox proportional hazards regression. 

Results and Discussion 

The outcomes of this trial aim to improve smoking 

cessation rates in low- and middle-income countries 

(LMICs) and inform clinical decisions regarding the use 

of tobacco harm reduction (THR) products for quitting 

smoking. However, some challenges in the study design 

have been identified. One significant issue is the 

selection of intervention products. With the increasing 

variety of e-cigarette models available, there is limited 

evidence of their effectiveness and quality [29]. The 

efficacy and user acceptance of different e-cigarette 

models may yield varying results. Nicotine patches are 

widely used in NRT, and this trial will employ 21 mg 

nicotine patches to compare their effects against e-

cigarettes. This will help determine if adverse effects are 

related to e-cigarette use. 

Some users report that they need time to adjust to e-

cigarettes before achieving satisfaction, and research has 

shown that beginners often experience higher nicotine 

levels due to e-cigarette use [30]. To mitigate this, 

participants will receive detailed, illustrated instructions 

on how to use e-cigarettes and will be required to practice 

using them for a week before beginning their quit 

attempt. The trial will follow participants for 12 weeks, 

during which both efficacy and safety will be evaluated. 

This duration is considered sufficient to capture any 

unreported adverse effects. The findings will contribute 

valuable insights to the Cochrane systematic review on 

e-cigarettes for smoking cessation and reduction [31]. 

Conclusion 

This randomized controlled trial aims to evaluate the 

safety and efficacy of tobacco harm reduction products 

within the adult population of low- and middle-income 

countries (LMICs). The outcomes of this research are 

expected to expand and enhance the current body of 

evidence advocating for the use of e-cigarettes in 

smoking cessation. 
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