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   ABSTRACT 
 
Background: About 23% of the world's 
population smokes, which includes 32% of 
men with the highest prevalence coming from 
Indonesia and 7% are women. East Asia and 
Southeast Asia have the highest smoking 
prevalence in the world at around 45%, while 
in Indonesia, the problem of smoking is a 
serious threat due to the increasing preva-
lence of smoking at 18 years of age from 7.2% 
to 9.1%. This study aims to analyze the 
magnitude of the effect of using NRT on the 
success of smoking cessation based on a 
number of previous similar studies. 
Subjects and Method: This research is a 
systematic review and meta-analysis carried 
out by following the PRISMA flow diagram. 
The process of searching for articles through 
a journal database which includes: Google 
Scholar, PubMed, and Science Direct by 
selecting articles published in 2011-2020. 
Keywords used include: "nicotine replace-
ment therapy" AND "smoker" OR "smoking" 
AND "smoking cessation". The inclusion 
criteria were a full paper article with an 

observational study design, English and 
Indonesian, and analyzed using multivariate 
analysis with adjusted odds ratio. Articles 
that meet the requirements were analyzed 
using the Revman 5.3 application.  
Results: Nine articles were reviewed in this 
study with a cohort study design. A meta-
analysis of nine cohort studies showed that use 
of nicotine replacement therapy was 1.42-fold 
increased smoking cessation success compared 
to placebo (aOR 1.42; 95% CI 1.14 to 1.76; p 
<0.002). 
Conclusion: Nicotine replacement therapy 
improves smoking cessation success. 
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BACKGROUND 

About 23% of the world's population 

smokes. Includes 32% male with the high-

est prevalence coming from Indonesia and 

7% being female. East Asia and Southeast 

Asia have the highest smoking prevalence 

in the world at around 45%, while in Indo-

nesia, the problem of smoking is a serious 

threat due to the increasing prevalence of 

smoking at 18 years of age from 7.2% to 

9.1% (Adam et al., 2020; Ministry of 

Health, 2019). 

Smoking usually begins with trial and 

error behavior as a teenager, many factors 

support this behavior. Research in Riau and 

Bantul states that smoking behavior in 

male adolescents increases along with high 

family income, high pocket money, the 

influence of advertising media on ciga-

rettes, smoking behavior in parents, lack of 
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knowledge, lack of parental support, peer 

influence, and the perception of low ciga-

rette prices (Islami et al., 2019; Arifianti et 

al., 2019) 

In 2015, Indonesia contributed more 

than 130,000 deaths due to tobacco con-

sumption each year (Ministry of Health, 

2019). Smoking is the leading cause of 

preventable death worldwide. Smoking is 

also a major contributor to morbidity, 

reducing fertility, coronary heart disease, 

diabetes and countless other health 

complications (Martin at al., 2018). 

According to WHO (2020) tobacco 

kills more than 8 million people worldwide 

each year. More than 7 million of these 

deaths were attributable to direct tobacco 

use and about 1.2 million to exposure to 

secondhand smoke. In addition, smoking is 

known to be a risk factor for various respi-

ratory infections and increases the severity 

of respiratory tract diseases. A review of 

research conducted by public health experts 

conducted by WHO on April 29, 2020 show 

that smokers were more likely to suffer 

from severe Covid-19 than nonsmokers.  

Most smokers are aware that smoking 

is a dangerous health behavior and in the 

end they have a desire to quit smoking, but 

trying to quit smoking is challenging and 

some of them end up in failure, despite 

many studies which claim that some 

smoking cessation methods are effective 

but the rate of quitting smoking remains 

low, the addictive nature of smoking can be 

attributed to the pharmacological effects of 

nicotine where nicotine can affect the social 

interaction function of smokers, people 

who smoke have higher anxiety disorders 

compared to nonsmokers, people who 

smoke have barriers to memory fear in the 

context of self-safety , this is caused by a 

nicotinergic or dopaminergic mechanism. 

Where this can be an inhibiting reason in 

efforts to quit smoking (Islami et al., 2019; 

Arifianti et al., 2019) 

Tobacco smoking has a correlation 

with an increased risk of developing 17 

types of cancer in humans. There are about 

60 known cancer-causing molecules called 

carcinogens in tobacco smoke (Linda et al., 

2015). 

Meta-analysis is an epidemiological 

design that aims to systematically study 

and combine the results of quantitative 

estimates from a number of previous 

studies that answer the same research 

problems and can be combined. Many 

primary studies have conducted the effect 

of NRT on smoking cessation success. 

Further analysis is needed to arrive at 

a convincing conclusion. Based on this 

background, researchers are interested in 

conducting a systematic review and meta-

analysis of "The Effect of Nicotine Repla-

cement Therapy on the Success of Quitting 

Smoking". 

 

SUBJECTS AND METHOD 

1. Study Design  

This was a systematic review and meta-

analysis. The articles used in this study 

were obtained from several databases inclu-

ding Pub-Med, Google Scholar, and Sci-

enceDirect. The keywords include: "Nico-

tine Replacement Therapy" OR Nicotine-

Replacement "AND tobacco OR smoke OR 

smoked OR smoker AND" smoking 

cessation". 

2. Inclusion Criteria 

The inclusion criteria for articles that can 

be reviewed are full paper articles with 

observational study designs, articles using 

English and Indonesian, multivariate ana-

lysis used with adjusted odds ratios, inter-

ventions given by NRT research subjects 

are adult smokers, the outcome is the 

success of quitting smoking. 

 



Safitri et al./ Nicotine Replacement Therapy on the Successful Smoking Cessation 

www.jepublichealth.com  23 

3. Exclusion Criteria 

Articles published in this study are articles 

that have been meta-analysis, articles 

published in addition to using English and 

Indonesian, and articles with results that 

are not adjusted Odds Ratio. 

4. Operational Definition 

The article search was carried out by 

considering the eligibility criteria defined 

using the PICO model. The population in 

the study was adult smokers with inter-

vention in the form of nicotine replacement 

therapy, comparison with placebo and 

success outcomes for quitting smoking. 

Nicotine replacement therapy is the 

administration of nicotine therapy to quit 

smoking in adult smokers in the form of a 

nicotine patch which is done for 12 weeks. 

The success of quitting smoking is the 

smoker's ability not to smoke after doing 

nicotine therapy to quit smoking.  

5. Data Analysis 

Data processing was carried out by the 

Review Manager (RevMan 5.3) by calcula-

ting the effect size and heterogeneity to 

determine the research model that was 

combined and formed the final result of the 

meta-analysis. 

 

RESULTS 

The process of searching for articles by 

searching through the database according 

to PRISMA flow diagrams. The initial 

search process in the database yielded 1213 

articles and there were the addition of 50 

articles identified from other searches, then 

through the process of deleting multiple 

articles as many as 281 articles with 982 

filtered articles of which were eligible for 

further full text review can be seen in 

Figure 1. 

Research related to the effect of 

nicotine replacement therapy on the 

success of smoking cessation consists of 9 

articles from 6 North American continents, 

2 from Europe and 1 from Australia. 

The interpretation of the results from 

the meta-analysis process can be seen 

through the forest plot. Figure 3 shows that 

the use of NRT can increase the success of 

smoking cessation. The results of a meta-

analysis in a retrospective cohort study 

showed that the use of NRT increased 

smoking cessation success by 1.42 times 

compared to placebo and was statistically 

significant (aOR = 1.42; 95% CI = 1.14 to 

1.17; p = 0.002). The heterogeneity of the 

research data shows I2 = 95% so that the 

distribution of the data is stated to be 

heterogeneous (random effect model) 

Based on Figure 4, it shows that there 

is a publication bias which is characterized 

by asymmetry of the right and left plots 

where 6 plots are on the right and 3 plots 

are on the left. Bias also occurs from an 

imbalance between the distances between 

studies on both the right and left of the 

funnel plot.  
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Figure 1. PRISMA flow diagram 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Figure 2. Map of research areas on the effect of nicotine 
replacement therapy on smoking cessation success 

Source: https://freepik.com/premium-vector/multicolor-map-continents 
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Table 1. Assessment of Research Quality using Critical Appraisal Questions for Cohort Study 

Checklist Questions 
Beard et al. 

(2013) 
Anthenelli et 

al. (2016) 
Hollands 

et al. (2013) 
Japuntich et al. 

(2014) 
Lerman 

et al. (2015) 
Does this research address clearly focused issues? 1 1 1 1 1 
Is the cohort research method appropriate for answering 
research questions? 

1 1 1 1 1 

Are there enough subjects to determine that the findings 
were not by chance? 

1 1 1 1 1 

Is the selection of cohorts based on objective and 
validated criteria? 

1 1 1 1 1 

Is the cohort representative of the defined population? 1 1 1 1 1 
Was there sufficient follow-up? 1 1 1 1 1 
Are objective and unbiased results criteria used? 1 1 1 1 1 
Is the nicotine patch intervention measurement method 
validated? 

1 1 1 1 1 

Is the effect size practically relevant? 1 1 1 1 1 
Was there any conviction intervention provided? 1 1 1 1 1 
Have you taken the confounding factor into account? 1 1 1 1 1 
Do the results apply to your research? 1 1 1 1 1 
Total  12 12 12 12 12 

Answer: 1= Yes, 0= No 
 
Table 2. Assessment of Research Quality using Critical Appraisal Questions for Cohort Study 

Checklist Questions 
Lerman  

et al. (2015) 
Piper 

 et al. (2011) 
Kusnir et al. 

(2017) 
West et al. 

(2017) 
Does this research address clearly focused issues? 1 1 1 1 
Is the cohort research method appropriate for answering research questions? 1 1 1 1 
Are there enough subjects to determine that the findings were not by chance? 1 1 1 1 
Is the selection of cohorts based on objective and validated criteria? 1 1 1 1 
Is the cohort representative of the defined population? 1 1 1 1 
Was there sufficient follow-up? 0 1 1 1 
Are objective and unbiased results criteria used? 1 1 1 1 
Is the nicotine patch intervention measurement method validated? 1 1 1 1 
Is the effect size practically relevant? 1 1 1 1 

25 
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Was there any conviction intervention provided? 1 1 1 1 
Have you taken the confounding factor into account? 1 1 1 1 
Do the results apply to your research? 1 1 1 1 
Total   11  12 12 12 

Answer: 1=Yes, 0= No 

 
Table 3. Descriptions of primary studies included in the meta-analysis 

Author 
(Year) 

Title Country Study 
Design 

Sample P 
Population 

I 
Intervention 

C 
Comparison 

O 
Outcome 

Beard 
 et al. 
(2013) 

Association between of nicotine 
replacement therapy for ham 
reduction and smoking cessation: 
Study of English smoker. 

UK Cohort 3,149 Adult smokers 
age ≥ 18 years 

Patch Nicotine Placebo Quit smoking 

Hollands 
 et al. 
(2013) 

Adherence to and consumption of 
nicotine replacement therapy and 
the relationship with abstinence 
within a smoking cessation trial in 
primary care  

UK Cohort 633 Adult Smokers 
Age ≥ 18 Years 

Patch Nicotine Placebo Quit smoking 

Japuntich 
et al. 
(2014) 

The effect of five smoking cessation 
pharmacotherapies on smoking 
cessation milestones  

United 
States of 
America 

Cohort 1,504 Adult Smokers 
Age ≥ 18 Years 

Patch Nicotine Placebo Quit smoking 

Lerman  
et al. 
(2015) 

Use of the nicotine metabolite ratio 
as a genetically informed biomarker 
of response to Nicotine patch or 
Varenicline for smoking cessation: 
A randomised, double-blind 
placebo controlled trial 

New York Cohort 1,246 Adult Smokers 
Ages 18-65 Years 

Patch Nicotine Placebo Quit smoking 

Piper  
et al. 
(2011) 

Tobacco withdrawal components 
and their relations with cessation 
success 

United 
States of 
America 

Cohort 1,504 Adult Smokers 
Age ≥ 18 Years 

Patch Nicotine Placebo Quit smoking 

Anthenell
i et al. 
(2016) 

Neuropsychiatric safety and efficacy 
of Varenicline, Bupropion, and 
Nicotine patch in smokers with and 
without psychiatric disorders 
(EAGLES) 

United 
States of 
America 

Cohort 4,028 Adult Smokers 
Ages 18-75 Years 

Patch Nicotine Placebo Quit smoking 

Thomas  Quitting experiences and Australia Cohort 600 Adult Smokers Patch Nicotine Placebo Quit smoking 

26 
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et al. 
(2014) 

preferences for a future quit 
attempt: A study among inpatient 
smokers 

Age ≥ 18 Years 

Kusnir  
et al. 
(2017) 

Mailed distribution of free nicotine 
patches without behavioral support: 
Predictors of use and cessation 

Canada Cohort 421 Adult Smokers 
Age ≥ 18 Years 

Patch Nicotine Placebo Quit smoking 

West 
 et al. 
(2017) 

Factors associated with the efficacy 
of smoking cessation treatments 
and predictors of smoking 
abstinence in EAGLES 

United 
States of 
America 

Cohort 8,120 Adult Smokers 
Ages 18-75 Years 

Patch Nicotine Placebo Quit smoking 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Forest Plot The Effect of Nicotine Replacement Therapy on the Success of Quitting Smoking
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Figure 4. Funnel Plot of the Effect of Nicotine Replacement Therapy 

on the Success of Quitting Smoking 
 

DISCUSSION 
The results of the forest plot from the 

cohort study design research article showed 

that adult smokers who used NRT in the 

form of a nicotine patch increased smoking 

cessation success 1.42 times compared to 

adult smokers who did not use a placebo 

(aOR= 1.42; 95% CI= 1.14 to 1.76; p= 

0.002). The results of this study are 

supported by the results of study by Tulloch 

et al. (2016) at the Ottawa Heart Institute 

Canada who stated that flexible NRT and 

varenicline increased success in the early 

phase of smoking cessation. Multiple forms 

of nicotine replacement therapy can 

increase smoking cessation rates in the long 

run. 

The results of the same study also in 

the study of Haddad et al. (2020) support 

this study by stating that the nicotine patch 

can significantly help smokers to quit 

smoking while abstaining from smoking for 

12 months, but the results are more optimal 

if the combination NRT is used to quit 

smoking permanently. 

Smoking behavior usually starts in 

childhood or adolescence. 80% of smokers 

start smoking by the age of 18, although 

20% to 25% of them are casual smokers. 

Usually 65.66 times the risk factors for 

smoking in childhood or adolescence are 

influenced by peer influence, parents, beha-

vioral problems, personality and genetics. 

So that smoking behavior becomes a habit 

until they are adults (Benowitz, 2010). 

NRT is the first recognized regimen 

for treating nicotine dependence and 

remains the first-line therapy to date. NRT 

can overcome withdrawal symptoms and 

reduce cravings for smoking by restoring 

nicotine saturation at α4β2 receptors and 

thereby keeping dopamine levels in Naku 

stable. The bioavailability of NRT is lower 

than that of nicotine from cigarettes, due to 

limited absorption when NRT is inhaled 

through the lungs (Supit 2016). 

The nicotine inhaled from cigarette 

smoke is easily absorbed in the large sur-

face area of the lungs and transported 

directly to the brain via the pulmonary 

venous system in 10-20 seconds. The level 
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of nicotine that reaches the brain drops 

rapidly as nicotine is redistributed back 

into the body, mostly to the skeletal 

muscles. 

Nicotine replacement therapy from 

chewing gum, lozenges, inhalers and nasal 

sprays is absorbed through the oral or nasal 

mucosa and enters the sympathetic venous 

circulation. These forms cause nicotine 

levels to peak within minutes, while the 

nicotine patch releases nicotine more 

gradually at peak concentrations within a 

few hours of use. Ingested nicotine can 

worsen the acidic environment of the 

stomach and some of it is absorbed in the 

small intestine and carried to the portal 

venous circulation where it undergoes first-

pass hepatic metabolism, resulting in low 

bioavailability (30%-40%) therefore nico-

tine therapy through this process is not 

recommended. Nicotine replacement thera-

py helps stop smoking by stabilizing the 

levels of nicotine in the blood, thereby 

reducing the positive and negative reinfor-

cing effects of faster-acting nicotine deli-

very mechanisms such as cigarettes 

(Flowers, 2017). 

Use of nicotine replacement therapy 

has common side effects including head-

ache, nausea, vomiting, stomach upset and 

diarrhea. Nicotine replacement therapy is 

relatively safe to use in the normal popula-

tion and is not associated with an increased 

risk of cardiovascular adverse events in the 

first year after acute coronary syndrome 

(Woolf, 2012). 

The United States is the country with 

the most research locations, namely six 

articles where in the United States nicotine 

replacement therapy products in the form 

of nicotine patches, sprays and chewing 

gum can be used by the public without 

using a doctor's prescription. This is 

because nicotine replacement therapy is 

given to replace nicotine, reduce symptoms 

of relapse, and stop smoking (Limsuwan, 

2018). 

In Indonesia, Nicotine replacement 

therapy products are sold freely in the form 

of chewing gum, nasal sprays, inhalers, 

sublingual tablets and nicotine patches 

(Supit 2016).   

Indonesia is a country with a fairly 

high level of cigarette consumption, accord-

ing to research by Putri et al. (2017) know-

ledge of adolescents in Surabaya regarding 

smoking is high, while knowledge of NRT is 

categorized as moderate. Based on this, it is 

necessary to educate on the use of NRT. 

This is important because NRT is a thera-

peutic option that has the opportunity to be 

applied in the treatment of cigarette addict-

ion among smokers. The goal is that the 

number of Indonesian smokers can 

decrease. Thus, the demographic bonus for 

Indonesia which is expected to occur in 

2035 will be able to produce healthy and 

quality human resources (Putri, 2017). 
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