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Abstract

Purpose: The study aims to examine the effect size of e-cigarettes on smoking cessation in adult smokers with subgroups analysis
based on their intention to quit. Research design, data and methodology: Quantitative studies that assessed the effect size of
e-cigarettes on smoking cessation in adult smokers were searched from four databases. The included articles were imported into
EndNote X8 and screened based on eligibility criteria. The data extraction was completed using Microsoft Excel. Pooled effect
size (odds ratio) was used to analyze the fixed effect model or random effect model depending on the similarity of recruited
studies. Results: The overall odds ratio of six recruited randomized controlled trials (RCTs), eight longitudinal and two cross-
sectional studies showed that there was no significant effect of e-cigarette on smoking cessation. In the subgroup analysis of
smokers who initially intended to quit, the odds ratio for smoking cessation associated with e-cigarette use also showed no
significant effect. Conclusions and implication: The study asserted that e-cigarettes could not show significant effect on smoking
cessation in adult smokers. The intention to quit at the beginning does not significantly facilitate smoking cessation by e-cigarette

application. Future studies should place greater emphasis on participants’ intentions to quit at both baseline and follow-up.
Systematic review registration: PROSPERO Registration number CRD42022360634

Keywords: Electronic Cigarette, Smoking Cessation, Adult, Intention

JEL Classification Code: 110, 112, I31

1. Introduction

An electronic cigarette, otherwise known as an e-
cigarette, is a powered battery device for the inhalation of
vaporized liquid containing nicotine, other chemicals, and
flavorings (Margham et al., 2016). The use of e-cigarettes,
commonly referred to as vaping, has become popular among
smokers with the belief that they are less harmful than
combustible cigarettes. (Dutra et al., 2017) and there is no tar
in e-cigarettes (Jenssen & Boykan, 2019). Nevertheless,
some research warns that e-cigarette consumers are exposed
to other toxic substances, such as carbonyl compounds,
heavy metals, and formaldehyde, that can be harmful to
smokers’ health (Allen et al., 2016).

Remarkably, there is some evidence supporting the safety
and potential effectiveness of e-cigarettes on smoking
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cessation (Lisko et al., 2015). Over recent years, e-cigarettes
have gained attention from tobacco smokers due to
marketing towards a reduction in hazard and social
acceptability (Dutra et al., 2017). Nevertheless, the Food and
Drug Administration (FDA) in the United States, has not
approved e-cigarettes as a smoking cessation aid (Centers for
Disease Control and Prevention, 2023).

Inconsistent results among previous studies were evident,
a longitudinal study on 949 cigarette users showed that e-
cigarette use did not yield significant levels of smoking
cessation after a one-year follow-up (Grana et al., 2014).
However, a previous RCT reported that the application of e-
cigarette could significantly facilitate cigarette abstinence in
smokers who wanted to quit (Bullen et al., 2013). Therefore,
the benefit of e-cigarettes on smoking cessation is in
ambivalent opinions and remains inconclusive which is
likely to depend on the heterogeneity of study designs and
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some confounding factors such as intention to quit. A
previous systematic review commented that smokers'
intention to quit for a year may affect their smoking cessation
rate (Kalkhoran & Glantz, 2016).

Intention to perform some behaviors of interest can be
explained by the Theory of Planned Behavior (Ajzen &
Schmidt, 2020). An individual’s intention possibly depends
on their attitude, perceived social pressure and perceived
behavioral control (Ajzen & Schmidt, 2020). Hence,
future studies should evaluate more about the significance of
e-cigarette usage and intention or motivation to quit smoking
(Kalkhoran & Glantz, 2016). The current systematic review
utilizes various peer-reviewed studies to examine whether e-
cigarettes can be an effective tool for smoking cessation.
Additionally, subgroup analysis will explore the influence of
quit intention of smokers on smoking cessation after using e-
cigarette.

1.1 Objectives

The main objective of this systematic review and meta-
analysis was to investigate the effectiveness of e-cigarettes
on traditional cigarette cessation in adult smokers with and
without intention to quit.

2. Methods

2.1 Protocol and registration

The protocol used in the review followed the guidelines
of the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis Protocols (PRISMA-P) in 2015 (Shamseer,
2016). The protocol of this systematic review has been
registered with the International Prospective Register of
Systematic Reviews (PROSPERO) (Registration number
CRD42022360634).

2.2 Study selection

The systematic review selected quantitative studies
consisting of randomized controlled trials (RCTs),
observational cohort studies, and cross-sectional surveys.
There is no limitation to the publication period of the articles
included. We selected the studies that recruited male and
female adults aged between 18 and 65 who were
conventional cigarette smokers who consumed at least 100
cigarettes in their lifetime and had a history of everyday
smoking or some days over the last 30 days before
participating in the research studies (Zhuang et al., 2016).
The review recruited studies focusing on the application of
e-cigarettes in smokers who either had the intention to quit

conventional cigarettes or without intention including the
studies had not mention the quit intention of participants. The
study compared cigarette cessation rates between smokers
who consumed only conventional cigarettes (control group)
and smokers who consumed both conventional and e-
cigarettes (intervention group). The outcome of this
systematic review was the cigarette cessation rate which was
reported as dichotomous data, risk ratio or odd ratio. The
study recruited articles that passed the peer-reviewed process
and had their full text available. The study excluded reviews,
thesis or dissertation, book chapters, editorial comments or
opinions, and conference abstracts.

2.3 Information sources

The study applied Medical Subject Heading (MeSH) for
the definition and related terms of smoker, adult, addiction,
e-cigarette, cigarette, and cessation.

The systematic review searched target studies through
four databases related to health science and human behavior:
PubMed, the Cochrane Central Register of Controlled Trials
(CENTRAL), PsycINFO, and the Cumulative Index to
Nursing and Allied Health Literature (CINAHL).

2.4 Search Strategy

The systematic review used the following search terms
based on PICO (Participant, Intervention, Comparison, and
Outcome) to search for potential studies:

Smoker OR Vaper OR Tobacco smoker

Adult OR Middle-aged OR Young adult

Cigarette OR Cigar OR Tobacco product OR Regular
cigarette OR Traditional Cigarette OR Pipe OR Bidis OR
Bidi

Addiction OR Tobacco abuse OR Craves

Electronic cigarette OR Electronic nicotine delivery
system OR Vaping OR E-cigarette vapor

Cigarette cessation OR Termination OR Stopping OR
Ending OR Suspension OR Quitting

All search-yielded references were imported into the
Endnote version X8 program to screen and remove
duplicated articles.

2.5 Study collection and extraction

After EndNote removed duplicates, two reviewers
independently screened all article titles and abstracts based
on the inclusion and exclusion criteria. The full texts of all
remaining articles were uploaded and read by two reviewers
separately to select the articles based on eligible criteria. The
third reviewer resolved the discrepancies between the first
two reviewers.

Data items consisting of bibliographical data (i.e.,
publication year and author names), study design,
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characteristics of the study population (i.e., gender and age),
intention to quit smoking of participants, measurement (i.e.,
study duration, follow-up period), and outcomes of the study
(i.e., smoking cessation) were extracted in Microsoft Excel
spreadsheet.

2.6 Risk of bias

Risk of bias was assessed using Cochrane’s assessment
for six recruited RTCs (Higgins & Altman, 2008) and the
Newcastle-Ottawa Scale (NOS) for non-RCT studies
(twenty-one longitudinal cohort studies and ten cross-
sectional surveys).

2.7 Synthesis of the results

The studies were separately analyzed according to the
study design (i.e., RCTs, observational cohort studies, and
cross-sectional surveys). The study's primary outcome was
the cigarette smoking cessation rate, which we expected to
obtain dichotomous data or the number of participants who
could quit cigarette smoking during the follow-up period in
both intervention and control groups. Meta-analysis was
applied to estimate the pooled odds ratio of smoking
cessation by e-cigarette. The study analyzed the odds ratio
and 95% confidence interval (CI) of individual studies and
calculated pooled intervention effect estimates by analyzing
a weighted average of intervention effects in individual
studies using inverse-variance method. The present review
considered heterogeneity intervention effects among the
recruited studies by Forest plot and statistical value of chi-
square (Q value) at p value < 0.1 and I square at the value >
50% which may represent substantial and considerable
heterogeneity. Inverse-variance random-effect meta-analysis
was selected when heterogeneity of intervention effects was
detected, whereas we used an inverse-variance fixed-effect
model when the consistency of the effect size among
recruited studies was found. All statistical analyses were
conducted by using the free online Meta-Mar v3.5.1.

Subgroup analysis regarding to participants’ intention to
quit was performed to compare whether intention to quit
affected smoking cessation after e-cigarette application.

3. Results

3.1 Study selection

The literature search was conducted between the
database inception and February 2025 through four
databases: PubMed, the Cochrane Central Register of

Controlled Trials (CENTRAL), PsycINFO, and the
Cumulative Index to Nursing and Allied Health Literature
(CINAHL). The total number of collected articles after
removing duplicate articles was 1,445. There were 255
articles eligible for full-text screening. A final inclusion of 37
studies following eligible criteria was included in this review.
Among the 37 articles, six were RCT, 21 were longitudinal
cohort studies, and 10 were cross-sectional surveys. The flow
of systematic review was illustrated in Figure 1. The
variation of the follow-up period among recruited studies
ranges from one month to six years.

Identification
Records identified through

database searching up to February
2025 (n=1,720)

‘ Records sfter duplicates removed (n=1,445)
Screening Records screened R;;}Eosriijxcluded ky
{n=1,445) (n=1.180)

Full test articles excluded with
reasons (n=218)
= Mon-English article (n=1)
= Same study project (n=2)
= Irelevant intervention (n=18)
= Irelevant comparison (n=44)
‘ = Irelevant patient population (n=20)
= Irelevant outcome {n=108)
= Irelevant study design (n=26)

Full-text aricles
assessed for eligibility
(n=255)

Eligibility

Studies included in
qualitafive synthesis
(n=37)

|l

N I S
RCT (n=6) Longitudi C i
cohort (n=21) survey study (n=10)
Studies included in Studies included in Studies included in
mata-znalysis (n=6 ) mets-analysis meta-analysis (n=2)
(n=8)

Figure 1: Flow of information through the different phases of a
systematic review

3.2 Study characteristics

3.2.1 The meta-analysis on six RCT studies’ effect size
(odds ratio) and subgroup analysis regarding
participants’ intention to quit cigarette smoking

The heterogeneity among six RCT studies was not
detected (Chi-square = 4.0, p = 0.55, and I? = 0). When an
overall meta-analysis using a fixed-effect model with
inverse-variance (IV) method was applied, the e-cigarette
group had lower odds of cigarette smoking cessation than the
control group (OR = 0.88, 95% CI: 0.74-1.05); Z test for
overall effect: Z=-1.46, P=0.14. Hence, the review could not
find a significant effect of e-cigarettes on smoking cessation
from overall RCT studies.
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Subgroup analysis regarding intention to quit of
participants showed a consistent result among participants
who had intention to quit; OR = 0.86, 95% CI: 0.71-1.04
(Bullen et al., 2013; Watson et al., 2021). Meanwhile, the
subgroup containing only one study that recruited
participants without the intention to quit (Adriaens et al.,
2014) showed lower odds ratio of cigarette smoking
cessation. However, the range of 95% CI: is broad and
crosses 1 (OR =0.69, 95% CI: 0.16-2.92), meaning there is
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no significant effect of e-cigarette on smoking cessation.
Subgroups in which the intention to quit has not been
involved in their effect size analysis showed mixed results;
the overall OR = 1.02, 95% CI: 0.65-1.60 (Bonevski et al.,
2021; Lucchiari et al., 2020; Ward et al., 2024). The pooled-
effect estimation and heterogeneity test among six studies
with subgroup analysis regarding the intention to quit
cigarette smoking and its forest plot was shown in Figure 2 .

RCTs
Study or Experimental Control Odds Ratio Odds Ratio
Subgroup Events Total Events Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
T
Subgroup = Intention to quit i
Bullen etal. 2013 24 362 17 295 6.7% 1.16[0.61:2.20]
Watson et al. 2021 299 1305 214 812 77.5% 0.83 [0.68: 1.02]
Total (95% C1) N N 1667 N 1107 84.2% 0.86 [0.71;1.04] .
Heterogeneity: Tau'=0; Chi"=0.95; df =1 (P=0.33); 1 '=0% Test for effect: Z=-1.58 (P = 0.12) !
|
Subgroup = No intention {
Adraiens etal. 2014 6 32 4 16 1.7% 0.69 [0.16:2.92] —_—
|
Subgroup =N/A |
Bonevski et al. 2021 9 50 10 50 3.1% 0.88 [0.32; 2.39] —t—
Lucchiari et al. 2020 24 140 7 70 29% 1.86 [0.76: 4.56] Y EEEEREE—
Ward et al. 2024 85 254 19 48 8.1% 0.77 [0.41:1.45] ——
Total (95% CI) aaa 168 14.2% 1.02 [0.65; 1.60] ——
Heterogeneity: Tau2=0.0532; Chi®=2.59; df =2 (P=0.27); 12=23%  Test for effect: Z = 0.08 (P=0.94) !
|
Total (95% CI) 2143 1291 100.0% 0.88 [0.74; 1.05] -
| S E— —
Heterogeneity: Tau® = 0; Chi® = 4.00, df = 5 (P = 0.55); I* = 0% 0.2 05 1 2 5
Test for overall effect: Z = -1.46 (P = 0.14)
Test for subgroup differences: Chi? = 0.59, df = 2 (P = 0.75)
Longitudinal cohort studies
Study or Experimental Control Odds Ratio Odds Ratio
Subgroup Events Total Events Total Weight IV,Random, 95% CI IV, Random, 95% CI
Subgroup = Intention to quit
Al-Delaimy et al. 2015 12 44 179 324 9.6% 0.30 [0.15:0.61] ——
Gravely et al. 2022 106 456 351 3745 12.0% 2.93[2.30;3.74] l
Jackson etal. 2022 a 110 344 158 441 11.8% 0.84[0.62; 1.14] L 1
Kasza et al. 2023 (synthesis 1) 75 357 80 540 11.6% 1.53[1.08:2.17] -
Total (95% CI) ¥ 1201 5050 44.9% 1.08 [0.49;2.39] ———
Heterogeneity: Tau? =0.6068; Chi “=63.15; df=3 (P<0.01); 12=95%  Test for effect: Z= 0.20 (P=0.84)
Subgroup = No intention
Kasza et al. 2021 g 20 216 138 2273 10.8% 1.58 [0.97: 2.58] Hll-
Kasza et al. 2023 (synthesis 2) 76 471 114 1609 1.7% 2,52 [1.85; 3.44] E 3
Total (95% CI) 687 3882 22.6% 2.08[1.32; 3.27] Bt
Heterogeneity: Tau2 =0.0660; Chi2 =2.5; df=1 (P=0.11); 12 =60% Test for effect: Z=3.17 (P<0.01)
Subgroup = N/A
McDermott et al. 2021 94 365 168 690 11.8% 1.08 [0.80; 1.44]
Kosterman et al. 2021 7 84 60 137 8.7% 0.12 [0.05; 0.27] —i—
Gravely et al. 2020 127 1117 406 3319 121% 0.92 [[0,74: 1.14]
Total (95% CI) 1566 4146 32.5% 0.58[0.29;1.17] ————
Heterogeneity: Tau?=0.3282; Chi? =24; df=2 (P<0.01); 1 2292% Test for effect: Z=-1.51 (P=0.13)
Total (95% CI) 3454 13078 100.0% 1.01 [0.65; 1.59] b
Iﬁ_;
Heterogeneity: Tau? = 0.4260; Chi® = 129.43, df = 8 (P < 0.01); I’ = 94% 0.1 051 2 10
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Chi® = 9.29, df = 2 (P < 0.01)
Cross-sectional studies
Study or Experimental Control Odds Ratio Odds Ratio
Subgroup Events  Total Events Total  Weight IV, Random, 95% CI IV, Random, 85% CI
Subgroup = Intention to quit :
Jackson etal. 2022b (synthesis 1) 384 1923 41 347 33.3% 1.86 [1.32:2.63]
Jackson etal. 2022b (synthesis 2) 126 4486 ar 136 33.0% 1.05[0.69; 1.62]
Total (95% Cl) 2369 483 66.2% 1.42[0.81;2.49]

Heterogeneity: TauZ =0.1235; Chi2 =4.12; df=1 (P=0.04); 12=76%
Subgroup = N/A

Farsalinos & Niaura 2020 586 1536 12585

Total (95% CI) 3905

Heterogeneity: Tau” = 1.7883; Chi® = 171.70, df = 2 (P ¢ 0.01); ¥ = 99%
Test for overall effect: 7 = -0.36 (P = 0.72)

Test for subgroup differences: Chi® = 40.82, df = 1 (P ¢ 0.01)

Test for effect: 7= 1.24 (P=0.22)

17121 33.8% 0.22 [0.20; 0.25]

17604 100.0% 0.75[0.16; 3.46]

Figure 2: Overall Odds ratio of RCTs, longitudinal cohort and cross-sectional studies with subgroup analysis regarding to participants’ intention to quit

cigarette smoking and forest plot
Note: Three subgroups analysis classified by the intention of participants to

quit smoking, where N/A (not applicable) = no assessment of their intention to

quit or the intention to quit of participants is not involved in effect size (Odds ratio) analysis
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3.2.2 The meta-analysis on six longitudinal cohort study’s
effect size (odds ratio) and subgroup analysis regarding
participants’ intention to quit cigarette smoking

Figure 2 showed the meta-analysis estimating pooled
odds ratio and 95% CI of cigarette cessation by the effect of
e-cigarettes from eight longitudinal cohort studies that
reported dichotomous data in cigarette cessation outcomes.
One study reported two data sets regarding the intention to
quit smoking of participants (Kasza et al., 2023). The overall
odds ratio by the random effect model with IV method was
1.01, and 95% CI crossed 1 (between 0.65 and 1.59; Z=0.06,
P=0.95). Substantial heterogeneity was detected, and the I-
squared value was 94%. Like the RCT studies, the results of
the meta-analysis of longitudinal cohort studies suggest that
e-cigarettes had no significant effect on cigarette cessation.
Subgroup analysis for participants with intention to quit also
showed no significant effect of e-cigarettes on tobacco
cessation with a broad range of 95% CI (OR = 1.08, 95% CI:
0.49-2.39). The subgroup in which participants' intention
was not applicable in effect size analysis showed lower odds
of cigarette cessation (OR = 0.58, 95% CI: 0.29-1.17).
Meanwhile, the subgroup that recruited participants who had
no intention to quit at the beginning showed significantly
higher odds ratio of cigarette smoking cessation by e-
cigarette (OR =2.08, 95% CI: 1.32-3.27); Z=3.17, P <0.01.

There were 13 longitudinal studies that were excluded
from meta-analysis reported individual odds or risk ratio
scattering across 1 as indicated in Figure 3 The inconsistency
of odds or risk ratio across 1 indicated that there was no
significant evidence of benefit of e-cigarette smoking
cessation.

Baig & Giovenco, 2020

Brose etal., 2015

Chen, 2018

Hitchmanet al., 2015
Yonget al.,, 2017
Manteyetal., 2017

Sweet etal, 2019

Zawertailo etal., 2017 —_——
Frings et al., 2024 »-
Cho etal., 2022 —a
Wagoneretal., 2022 —_—
Harlow et al, 2022
Pierce et al., 2020 >
-2 o 2 4 6 8 10

Figure 3: Forest Plot of Odds Ratio or Risk Ratio, 95% Confidence Interval
(CI) of Cigarette Cessation by E-Cigarette in Longitudinal Cohort Studies
Which were Excluded in Meta-Analysis

Note: Nine longitudinal cohort studies reported Odds ratio (Baig &
Giovenco, 2020; Brose et al., 2015; Chen, 2018; Frings et al., 2024;
Hitchman et al., 2015; Yong et al., 2017; Mantey et al., 2017; Sweet et al.,
2019; Zawertailo et al., 2017). Three studies reported Risk Ratio

(Cho et al., 2022; Harlow et al., 2022; Wagoner et al., 2022). One study
reported Risk difference (Pierce et al., 2020)

3.2.3 The meta-analysis on two cross-sectional survey
studies’ effect size (odds ratio) and subgroup analysis
regarding participants’ intention to quit cigarette
smoking

Figure 2 illustrated the meta-analysis of pooled effect
size (odds ratio) and 95% CI of cigarette cessation by the
effect of e-cigarettes from two survey studies with three data
sets on cigarette cessation outcomes. The overall odds ratio
by the random effect model was 0.75, and 95% CI was
between 0.16 and 3.46; Z=-0.36, P= 0.72. Substantial
heterogeneity was detected with an I-squared value of 99%.
The meta-analysis of cross-sectional studies also suggested
no significant effect of e-cigarettes on tobacco cessation.
Subgroup analysis regarding the intention to quit of
participants showed higher odds of smoking cessation by an
e-cigarette with wide range of 95% CI in the participants
intending to quit (OR = 1.42, 95% CI: 0.81-2.49; Z=1.24,
P=0.22). On the other hand, the subgroup in which
participants' intention was not applicable in effect size
analysis (only one study) showed a lower odds ratio of
cigarette cessation (OR = 0.22, 95% CI: 0.20-0.25).

Eight cross-sectional surveys that were excluded from
meta-analysis reported individual odds ratio or risk ratio
across 1 as indicated in Figure 4. Therefore, the benefit of e-
cigarette on smoking cessation could not be detected.

o 5 10 15 20 25 20

Figure 4: Forest Plot of Odds Ratio or Risk Ratio, 95% Confidence Interval
(CI) of Cigarette Cessation by E-Cigarette in Cross sectional survey Studies
Which were Excluded in Meta-Analysis

Note: Four cross sectional survey studies reported Odds ratio (Brown et al.,
2014; Comiford et al., 2018; Messer et al., 2015; Olfson et al., 2019). Four
studies reported Risk Ratio (Abrams et al., 2020; Chan et al., 2019;
Giovenco & Delnevo, 2018; Sun et al., 2022).

The studies with analysis 1 presented the effect of occasional use of e-
cigarette. The studies with analysis 2 presented the effect of daily use of e-
cigarette.

3.3 Risk of bias within the studies

3.3.1 Risk of bias within recruited RCTs

All RCTs included in the meta-analysis were found to
have a ‘low risk of bias’ in random sequence generation and
selective reporting. In terms of allocation concealment, one
study (16.7%) reported the allocation concealment of
participants as the randomization was prepared by an
independent person (Lucchiari et al., 2020). For blinding of



Supa Pudkasam, Nucharapon Liangruenrom, Siriporn Poonruksa / The Scholar: Human Sciences Vol 17 No 4 (2025) 322-332

participants, only one RCT had participants blinded in using
an e-cigarette kit and placebo (Lucchiari et al., 2020). Nearly
all studies did not declare the blindness of personnel and
outcome assessors, except one study (Bullen et al., 2013).
Three studies presented methods for missing data (Bonevski
et al., 2021; Bullen et al., 2013; Watson et al., 2021). Other
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sources of bias were found to be high for all recruited studies,
as they applied the selective recruitment of participants who
were willing to use e-cigarettes or had an intention to quit
smoking (Adriaens et al., 2014; Bullen et al., 2013; Lucchiari
et al., 2020). Risk of Bias using the Cochrane Risk of Bias
Tool for randomized controlled trials was shown in Figure 5.

Allocation concealment

Adriaens et al., 2014
Lucchiari et al., 2019
Watson et al., 2020

< |< [« | Random sequence generation

Ward et al., 2024
Bonevski et al.,2020
Bullen etal., 2013

Blinding of participants

Blinding of personnel and outcome
aSSESSOr'S

Blinding of outcome assessment
Incomplete outcome data

Selective reporting

Other source of bias

low risk
Unclear
High risk
Random sequence generation
Allocation concealment ]
Blinding of participants [—
Blinding of personnel and outcome assessors ]
Blinding of outcome assessment |
Incomplete outcome data . 0 |
Selective reporting
Other source of bias =
20% 40% 60% 80% 100%
low risk
Unclear
High risk

Figure 5: Results of the Cochrane Risk of Bias Tool for randomized controlled trials

3.3.2 Risk of bias within recruited non-RCTs

All cohort studies (n = 21) were categorized as ‘low risk
of bias.” Nineteen studies earned a maximum of nine stars,
while two studies earned eight stars. Similar results of
methodological assessment were found for cross-sectional
studies. The overall scores of the included cross-sectional

studies ranged from seven to ten stars, with a median of 8.5
(classified as ‘low risk of bias’). Based on the overall scores,
two studies were categorized as ‘moderate risk of bias’
(Brown et al., 2014; Farsalinos & Niaura, 2020), while all
other studies were classified as ‘low risk of bias’. Risk of
bias within recruited non-RCTs was shown in Table 1 and
Table 2.
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Table 1: Results of the Newcastle-Ottawa Scale (NOS) for evaluating the risk of bias in cohort studies
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Table 2: Results of the Newcastle-Ottawa Scale (NOS) for evaluating the risk of bias in cross-sectional survey
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© 2 o < g 2 = =] 2 =
238 = 5 2 & = 2 2 S =
E & £ £ 2 $ 3 £ gz & 5~
=l s S 2 82 3 22 = >
w 2 @ z 2 <3 &} <3 @ o<
1 Farsalinos and Niaura (2020) * - * * % * % 7
2 Jackson et al. (2022) * * * * ok * * 3
3 Brown et al. (2014) * - * ok % * P 3
4 Comiford et al. (2018) * * * ok ok *k * 10
5 Messer et al. (2015) * * * ok o) * * 9
6 Olfson et al. (2019) * * * * ok * * 3
7 Chan et al. (2019) * * * ok ok * * 9
8 Giovenco and Delnevo (2018) * * * ok ke * * 9
9 Abrams et al. (2020) * - * * ok * * 7
10 Sun et al. (2022) * * * ok ok * * 9
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4. Discussion

The current study found substantial statistical
heterogeneity among recruited longitudinal cohort and cross-
sectional studies, except for recruited randomized controlled
trials (RCTs). The heterogeneity detected in the cohort and
cross-sectional studies alerts that there may be a spreading of
factors influencing the intervention effect size among
various studies (Higgins, 2008). The homogeneity among
recruited RCTs could represent the likelihood of their clearly
defined inclusion criteria, study design, and outcome
measures (Gavaghan et al., 2000). The inconsistency of odds
ratio across 1 after the application of e-cigarettes reported
among studies was possibly due to some common errors of
non-controlled trial studies, such as underutilized accessible
data, an underestimated variability, and type II statistical
error (Caruana et al., 2015).

In our study, we conducted a separate meta-analysis
according to the study designs: RCTs, longitudinal cohort,
and cross-sectional study. However, we found a similar
results trend among the three study designs, denoting no
significantly overall effect of e-cigarettes on smoking
cessation. Our result was similar to the result of a previous
systemic review and meta-analysis among smokers
regardless of their willingness to quit (Kalkhoran & Glantz,
2016). Our study could detect some factors from individual
study that potentially affected the success or failure of
smoking cessation after e-cigarette usage during the trials,
including cessation motivation and intention of participants
to quit cigarette smoking (Bullen et al., 2013; Kasza et al.,
2023; Watson et al., 2021) and length of the follow-up
periods (Adriaens et al., 2014). However, our studies could
only collect enough studies for subgroups analysis regarding
the intention or willingness to quit.

In subgroup analysis regarding the participants’ intention
to quit cigarette smoking, we discovered that two RCT
studies recruiting participants who had intentions to quit
smoking at the beginning of the trials could not have a
significant effect on cigarette cessation after six- and twelve-
month trials of e-cigarettes (Bullen et al., 2013; Watson et al.,
2021). Likewise, the other RCT study specifically recruited
participants who had no intentions to quit (Adriaens et al.,
2014), thus producing a lower effect size but a wide range of
95% CI. The unbiased RCT studies concerning intentions to
quit illustrated mixed results, possibly because of a random
chance (Bonevski et al., 2021; Lucchiari et al., 2020; Ward
et al., 2024). Indeed, intention to quit is a crucial predictor of
successful smoking cessation, which can be explained by the
theory of planned behavior (TPB) (Rise et al., 2008). The
TPB proposes that behavioral intention will likely direct
behavioral change as human belief could form their intention
in engaging behavior (Ajzen & Schmidt, 2020). A person
intends to perform a behavior when they realize its value,

social expectation and believe that they can accomplish that
behavior (Ajzen & Schmidt, 2020). Furthermore, the
possible mechanism which could explain motivation for
smoking cessation was the enhancement of self-efficacy
after e-cigarette vaping among smokers who had no plan to
quit at the beginning (Kasza et al., 2023). Our study could
not detect the effect of intention to quit tobacco on smoking
cessation by e-cigarette method probably due to few studies
involved in the subset analysis. However, most recruited
studies did not assess the participants’ intention to quit
smoking at the follow-up time. Therefore, we posited that
future studies should assess the intention to quit tobacco of a
smoker at baseline and follow-up. Additionally, behavioral
change theory should be applied into the interventions for
cigarette cessation.

5. Conclusion and implications

The overall result of the study urges that e-cigarettes are
probably not an effective tool for smoking cessation for
smokers, and we could not detect the significant effect of
intention to quit cigarettes by e-cigarette vaping from
subgroups analysis. Therefore, we suggest that future studies
on cigarette cessation programs should evaluate participants’
intentions to quit and follow-up period of smoking cessation.
We would also suggest that more research on smoking
cessation strategies based on behavioral change theory is
necessary to provide meaningful context that can help in the
success rate of smoking cessation.
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