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Abstract

Introduction: An estimated 78% of the total deaths attributable to smoking tobacco use occurred in low- and middle-income countries (LMICs)
in 2019. In addition, smokeless tobacco increases the risk of all-cause mortality, all cancers, including upper aero-digestive tract cancer, stomach
cancer, ischemic heart disease and stroke, with 88% of the mortality burden being borne by the South-East Asian region. Evidence-based
interventions from high-income countries (HICs) are not easily transferable to LMICs, as patterns of tobacco use, health beliefs associated with
tobacco use, and awareness of specific health risks vary substantially.

Methods: \We synthesized the effectiveness of behavioral interventions for tobacco cessation in LMICs through a systematic review and meta-
analysis. Interventional studies which delivered individual behavioral intervention and assessed abstinence from tobacco use were included. \We
examined the pooled intervention effect at 6 months postintervention follow-up.

Results: For continuous abstinence at 6 months, the intervention was superior to the active comparator (RR 2.32; 95% CI 1.78 to 3.02) and usual
care (RR 4.39; 95% CI 2.38 to 8.11). For point prevalence abstinence at six months, the intervention was superior to the active comparator (RR
1.76; 95% Cl 1.28 to 2.44), and usual care (RR 2.37; 95% CI 1.47 to 3.81). The statistical heterogeneity was substantial to considerable for all
comparisons. Only six studies had an overall low risk of bias. Publication bias was observed for all comparisons except for 6-month continuous
outcomes.

Conclusions: Implementation research is needed to understand factors for programme sustainability and equity of the impact of behavioral
interventions in reducing tobacco use in LMICs.

Implications: Our review is an important step towards understanding the effectiveness of behavior interventions for tobacco cessation suited
for LMICs and which are responsive to the contextual needs of such countries.

Introduction 1.3 billion tobacco users live in low- and middle-income
countries (LMICs).2 An estimated 77.5% of the total deaths
attributable to smoking tobacco use occurred in LMICs in
2019.! Finally, of the 71 countries in which the share of all-
current users of some form of tobacco. The global prevalence cause deaths that were Flue to smoking tobacco use increased
of smokeless tobacco use was estimated to be 6% among significantly, 66 countries were LMICs.! In addition, smoke-

adults.? Globally in 2019, smoked tobacco accounted for 7.69 less tobacco, which is commonly used in LMICs increases

million deaths and 200 million disability-adjusted life-years,' the risk of mortality due to all causes, all cancer, upper aero-

while the estimated number of deaths due to smokeless to- digestive tract cancer, stomach cancer, cervical cancer, I[HD
bacco was over 650 000 in 2017.% Ischemic heart disease and stroke, with 88% of the mortality burden being borne

(IHD), chronic obstructive pulmonary disease (COPD) by the South-East Asian region.>* India accounted for 70%,
cancer of trachea, bronchus, and lung, and stroke are respon- Pakistan for 7% and Bangladesh for 5% DALYs lost due to

. . . 5
sible for the largest number of deaths attributable to smoking smokeless tobacco use.

tobacco and account for approximately 72% of all deaths Effective implementation of interventions for tobacco ces-
attributable to smoking tobacco! Around 80% of the world’s sation can both increase healthy life expectancy and decrease

In 2019, 1.14 billion current smokers consumed 7.41 trillion
cigarette-equivalents of tobacco across the world.! In 2020,
22.3% of the global population aged 15 years and older were
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health-care costs.® There is substantial evidence demonstrating
the effectiveness of a range of individual-level interventions for
tobacco cessation, including brief advice, pharmacotherapy
such as bupropion, varenicline and Nicotine Replacement
Therapy (e.g., nicotine patch, nicotine gum), and a variety
of psychological interventions.” The latter include a wide va-
riety of interventions such as brief counseling, individual or
group cognitive-behavioral therapy, telephone counseling,
combined pharmacotherapy and behavioral treatment, brief
motivational interventions, and third-generation psycholog-
ical treatments such as behavioral activation.”$

This systematic review was situated in a larger interven-
tion development program which aimed to design and test a
contextually relevant behavioral intervention for tobacco ces-
sation in India.” Hence, while we acknowledge the role of phar-
macological interventions in tobacco cessation, we focused on
synthesizing the evidence on behavioral interventions to be
able to extract data on effective intervention components that
could inform the intervention that we were developing.

Studies from LMICs have shown the superiority of coun-
seling compared to usual care/brief advice, the combination
of bupropion and counseling compared to usual care, and
brief advice compared to usual care in achieving abstinence.!’
The paucity of studies assessing the efficacy of m-Health
interventions for smoking cessation also creates a unique op-
portunity for further research in LMICs, as such interventions
have the potential to significantly improve to overcome
barriers to access.!!

However, most of this evidence is from high-income coun-
tries (HICs) which is not easily transferable to LMICs, as
patterns of tobacco use, health beliefs associated with tobacco
use, and awareness of specific health risks vary substantially
based on sociocultural context.!> While most evidence-based
interventions focus on smoked tobacco, smokeless tobacco
use is more common in LMICs, probably due to deep integra-
tion in sociocultural history, and may require different inter-
vention approaches.’® Additionally, the proportion of tobacco
users with intention to quit is considerably higher in HICs
compared to LMICs.'* Finally, the feasibility of deploying
evidence-based interventions from HICs for tobacco cessa-
tion might be limited in LMICs due to high costs.!* Hence, as
indicated by existing evidence in other areas such as mental
health and medication adherence for substance use disorders,
culturally specific behavioral interventions may be cheaper
and possibly more effective in achieving tobacco cessation in
LMICs.!3>1%Although 80% of global tobacco-related deaths
are reported in LMICs, only 1% of total global tobacco con-
trol expenditure is directed there.'”” The majority of LMICs
lack the numerous HICs’ decades-long expertise and ability to
create, assess, and carry out tobacco control programmes.'$"?
In many LMICs, health professionals have high rates of to-
bacco use, which is another barrier to spreading the right
message to the public.,”* The growing evidence on the effec-
tiveness of smoking cessation interventions across all LMICs
is inconclusive because of the quality of studies.!* There have
been some reviews of smoking cessation intervention effec-
tiveness in LMICs but these had several limitations—all but
one were focused on specific countries or regions, none in-
cluded smokeless tobacco interventions across LMICs, which
is more common than smoking in these countries, and none
focused exclusively on behavioral interventions.?'> A recent
systematic review and network meta-analysis tried to identify
the best nonpharmacological tobacco cessation interventions
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in Indian settings, however the analysis did not account for
the adherence to these interventions postintervention de-
livery.?* Another systematic review and meta-analysis included
studies which were performed in an ideal situation with a
trained workforce and meticulous follow-up; thus stating in-
ability to extrapolate the findings of these interventions to
real-world situations.”> A particular emphasis on the effec-
tiveness and execution of interventions in LMICs is neces-
sary due to the persistent tobacco use in these areas and the
particular difficulties in achieving tobacco cessation there.!$!
The analysis of the efficacy and effectiveness of the behav-
ioral interventions in LMICs may provide more insight on
the challenges and the strategies that can be implemented to
tackle them, which may further guide the creation of a con-
textually appropriate but nonresource-intensive intervention
to increase access to tobacco cessation interventions in low
resource settings.!'>!$

Our systematic review addresses this gap by assessing
the size, scope, and quality of evaluations of behavioral
interventions for cessation of use of any type of tobacco in
any LMIC. We also aimed to synthesize the effectiveness evi-
dence using meta-analysis.

Methods

Design

Systematic review and meta-analysis. The review pro-
tocol was registered a priori on Prospero (registration ID
CRD42020195679). We did not make any changes or
deviations to the registered protocol.

Eligibility Criteria

We included randomized controlled trials (RCTs), quasi-
experimental trials and nonrandomized trials that evaluated
behavioral interventions for tobacco (smoked or smokeless)
cessation, stand-alone or in combination with pharmaco-
logical interventions, conducted in LMICs (as defined by the
World Bank),?® and published in the English language, without
any limits on publication year. Behavioral interventions were
defined as interventions designed to achieve modifications
to existing habits, activities, personal actions, or lifestyles.
We excluded studies that did not have “abstinence” as one
of the outcomes, exclusively focused on pharmacological
interventions, delivered intervention in group settings or in the
form of a seminar or included interventions for tobacco use
comorbid with other substances or mental health disorders.

Information Sources

We searched the following electronic databases: MEDLINE,
EMBASE, PsycINFO, Global Health, Cumulative Index
to Nursing and Allied Health Literature, LILACS (Latin
American & Caribbean Health Sciences Literature),
Cochrane Central Register of Controlled Trials (CENTRAL),
and African Journal Online (AJOL). Our search strategy was
based on combination of terms related to “tobacco” (e.g., to-
bacco, smoking), “behavioral intervention” (e.g., counseling,
cessation), “LMICs” (e.g., developing country, specific names
of LMICs) and “randomized controlled trial” (e.g., RCT,
trial). A detailed search strategy is described in Supplementary
Material 1. We inspected the reference lists of selected studies
and relevant reviews for additional potential studies. We first
conducted the search in July 2020 and repeated it in March
2023 to identify any new evidence.
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Selection Process

We imported all retrieved citations into a review manage-
ment platform Covidence and removed the duplicates. Two
researchers independently screened all identified abstracts
(AN, LG) and full-text articles (LG, MS). Conflicts concerning
study inclusion were resolved by a third reviewer.

Data Extraction

The reviewers (LG, DB, PJ]) then independently extracted data
on participant characteristics, baseline tobacco use, interven-
tion and comparator characteristics, tobacco use outcome,
and physical and other qualitative or quantitative informa-
tion on the intervention and delivery process. The two data
extraction sheets were compared, and discrepancies were re-
solved through discussion.

Risk of Bias and Quality Assessment

Risk of bias was assessed using the Cochrane Risk of Bias 2.0
tool for intervention studies for possible selection bias, perfor-
mance bias, attrition bias, selective reporting bias, and other
bias.?” Two reviewers independently assessed each included
study for potential risk of bias and resolved the disagreements
via discussion. The quality of the evidence was assessed using
the GRADE approach?® to generate a “Summary of evidence”
table for the primary outcome (abstinence). The quality of a
body of evidence was rated based on the risk of bias, impre-
cision, inconsistency, indirectness, and other considerations
(such as publication bias and large ES). We started rating the
certainty of evidence in each domain as high and downgraded
according to the assessments of these five domains. The rating
was downgraded by one point in the presence of serious
concerns and by two points in the presence of very serious
concerns.”’

Outcome

The primary outcome of interest was abstinence at 6 months
postintervention follow-up. We included studies that reported
a dichotomous primary outcome and follow-up at or later
than 6 months. When the studies reported both biochem-
ically verified and self-reported abstinence, we included bi-
ochemically verified abstinence. For the multiple follow-up
timepoints at or later than 6 months, we used data at 6
months follow-up.

Analysis

The narrative synthesis included analysis of findings from the
included studies, structured around variables such as the study
settings, target population characteristics (including baseline
tobacco use, quit attempts, willingness to quit), intervention
outcome, intervention delivery process and contents of in-
tervention, and moderators of effect within the trial. Where
appropriate, meta-analysis was undertaken using STATA v17
to compare the effect between- (1) interventions versus usual
care and (2) behavioral intervention of interest versus other
interventions. Studies that measured point prevalence absti-
nence and continuous abstinence were analyzed separately.
For the meta-analyses, we chose to use random-effects models
because of the expected diversity in the interventions. We cal-
culated an effect size (ES) and risk ratios (RR) with 95%
confidence intervals (Cls) from the individual trials. When a
study compared more than 2 active interventions with a con-
trol arm, we included the intervention with higher intensity
in the meta-analysis. In all three studies that compared ac-
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tive interventions,>>¢ the paper clearly indicated which of
the interventions was of higher intensity. The studies where
the follow-up period was not defined were excluded from the
meta-analysis. As recommended by the Cochrane handbook
as “highly desirable,”? we performed a sensitivity analysis
where studies with a high risk of bias were excluded from the
meta-analysis to test the impact of studies with high risk of
bias on the pooled intervention effect. We

We assessed for heterogeneity visually by inspecting the
overlap of CIs on the forest plots and using the La’Abbe plot
and quantified heterogeneity using the I2 statistic. To indicate
considerable statistical heterogeneity, we used a threshold of
inconsistency of I> 2 50%. We also assessed the studies for ev-
idence of publication bias using funnel plots to investigate for
evidence of small-study effects for the overall comparisons.?’

Results

A total of 36 studies met the eligibility criteria for this review
(Figure 1).

Supplementary Table S1 describes the characteristics of the
36 trials included in our review. Of these, 35 were RCTs, and
one quasi-experimental study was embedded within a cluster
RCT.3? Ten studies each were conducted in China®*3*!" and
India,*>-! four in Turkey,’>"’ three in Malaysia,*** two each
in Brazil,®*® and Pakistan®*? and one each in Argentina/
Uruguay,’! Iran,® South Africa,** Thailand,* and Vietnam.*
A total of 32 283 adult and 424 adolescent participants were
included in this review. Thirty-three of these studies aimed
at smoking cessation and three studies targeted both smoked
and smokeless tobacco. All, except one, of the studies were
conducted with adult (>18 years) participants. One study was
conducted with school-going adolescents from grades 6 to
9.% Most studies were conducted with adult tobacco users
from the general population (7 =27), others with high-risk
population groups such as people with tuberculosis,*#5-61-64
people with tuberculosis and HIV,* and smokers with
COPD.* A few studies targeted their interventions towards
parents or caregivers with the intention to reduce secondhand
effects of tobacco use among children—pregnant women
who smoked,’! parents or caregivers who smoked,**! and
pregnant women whose husbands smoked.** One study each
directly targeted student tobacco users*® and prisoners who
smoke.* Four studies specifically targeted only males,*3+-50:57
and three targeted only females,?!>%, In the remaining studies
that did not restrict inclusion based on gender, a majority
of participants (60% to 95%) were male. Participants were
recruited from a diverse range of settings, including general
public health clinics, specialized tobacco cessation centers,
antenatal clinics, community clinics affiliated to teaching
hospitals, university databases, online databases, and school
and from the community through door-to-door screening.

The interventions delivered varied in terms of their mode
of delivery, content, agent of delivery, frequency, and dura-
tion (Supplementary Table S1 and Supplementary Table
S3). A majority of interventions were based on the World
Health Organization’s (WHO) 5 As and 5 Rs tobacco cessa-
tion manual. Other manualized tobacco cessation treatments
that were used were the ABC intervention (Ask, brief ad-
vice, and cessation support), guidelines by The Union’s
(International Union against TB and Lung Disease) Smoking
Cessation and Smoke-free Environments for TB Patients
2010, and the Contingency Management Competence Scale
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Figure 1. PRISMA 2020 flow diagram for study selection.

for Reinforcing Abstinence (CMCS). Other studies used the-
oretical frameworks or models such as the Transtheoretical
Model, Motivational Interviewing or Enhancement,
Theory of Planned Behavior, the Behavior Change Wheel,
and Mindfulness Based Relapse Prevention to inform the
interventions.

In terms of content, the interventions focused on educating
tobacco users about the toxins in cigarettes and the nega-
tive effects on themselves and their families, encouraging
goal setting related to tobacco cessation, setting quit dates
and creating a detailed plan for the quit date, cognitive and
behavioral strategies to control urges, identifying triggers,
management of weight gain and strategies to prevent relapse.
The mode of intervention delivery ranged from individual or
group sessions in person, in-person sessions plus an educa-
tional printed handout, an initial in-person counseling ses-
sion followed by text messages or phone calls reinforcing
intervention messages, only text messaging or phone-based
interventions. In-person sessions were delivered by a range of
agents, including community health workers, Antenatal Care
(ANC) providers, trained physicians, counselors, Directly
Observed Treatment, Short-course (DOTs) facilitators, re-
search assistants, and nurses. The duration of the intervention
delivery ranged from a single 5-min session of brief advice to
18 months of in-person counseling.

The comparison groups typically received an intervention in
the same mode as the intervention group but with different con-
tent or similar content of a lesser intensity. Six studies did not
provide any intervention to the control group and three did not
report any details of the comparison group intervention. Usual
care was provided in five studies and included combination of
nicotine gum and cognitive behavior therapy, or printed self-help
materials, or unspecified usual care for tobacco cessation.

The primary outcome measure in 18 of the 36 studies was
self-reported abstinence for a period ranging from 7 days to
12 months. The remaining 18 studies verified the self-reported
abstinence rates with biochemical verification, using exhaled
CO concentration, salivary cotinine or urinary cotinine con-
centration. Secondary outcomes measured were reduced
exposure of children to CO, which was measured by using
the urine cotinine test, number of quit attempts, daily con-
sumption (to measure harm reduction), readiness to quit, and
craving status (Supplementary Table S2).

We used the Cochrane risk of bias 2.0 tool to assess the
quality of the studies included. Fourteen studies were found
to have a high risk of bias, and sixteen had an unclear risk
due to the unclear or problematic reporting of allocation and
blinding of participants. Only six studies were found to have
an overall low risk of bias.

Meta-analysis

For continuous abstinence at 6 months, when pooled, the
intervention arms were superior to both comparator arms
that provided active interventions (RR 2.32; 95% CI 1.78 to
3.02), as well as usual care (RR 4.39; 95% CI 2.38 to 8.11)
(Figures 2-5). Similar benefits were identified for point preva-
lence abstinence at 6 months, with intervention arms showing
superiority over active intervention comparators (RR 1.76;
95% CI 1.28 to 2.44) and usual care (RR 2.37; 95% CI 1.47
to 3.81). The statistical heterogeneity was considerable for the
comparison of continuous abstinence between the interven-
tion arm and usual care (I?> = 92%) and point prevalence absti-
nence between the intervention arm and active interventions
(I> =90%) and substantial for the comparison of point prev-
alence abstinence between intervention arm and usual care
(I* = 82%). For the comparison of behavioral interventions of
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Treatment  Control Risk ratio Weight
Study Yes No Yes No with 95% CI (%)
Jiang 2019 201 580 56 481 -~ 247[1.87, 3.25] 39.92
Liao 2018 44 630 8 403 —r—— i 3.35[1.59, 7.05] 10.67
Louwagie 2014 44 161 19 185 —— 2.30[1.40, 3.81] 19.82
Luo 2018 44 116 28 132 —i— 1.57[1.03, 2.39] 2527
Sarkar 2017 16 595 3 599 5.25[1.54, 17.94] 4.32
Overall S 2.32[1.78, 3.02]
Heterogeneity: 1° = 0.03, I* = 28.70%, H” = 1.40
Testof 6, = 6;: Q(4) = 6.14, p = 0.19
Testof 6 =0:z=6.26, p=0.00

2 4 8 16

Random-effects REML model
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Figure 2. Behavioral intervention versus active intervention*. Outcome: 6-month continuous abstinence. *Active intervention included other behavioral
intervention or pharmacological intervention.

Treatment Control Risk ratio Weight
Study Yes No Yes No with 95% CI (%)
Dogar2013a 147 211 28 119 -+ 216 1.51, 3.08] 16.40
Dogar 2013 b 54 91 M 145 —— 528 2.88, 9.70] 14.83
Dogar 2013 ¢ 53 63 13 51 —— 225[ 1.33, 3.80] 15.40
Koyun 2016 9 31 1 39 L 9.00[ 1.20, 67.77] 6.02
Lou 2013 639 1,175 42 1,706 S = 14.66 [ 10.80, 19.89] 16.64
Siddiqi 2013 361 279 59 597 = 3 6.27 [ 4.87, 8.08] 16.86
Wu 2017 19 162 10 178 —— 197 0.94, 4.13] 13.87
Overall -~ 439 238, 8.11)]
Heterogeneity: 1° = 0.56, I° = 92.09%, H” = 12.64
Test of 8, = 8;: Q(6) = 86.15, p = 0.00
Testof 6 =0:z=4.73, p=0.00

1 4 16 64

Random-effects REML model

Figure 3. Behavioral intervention versus usual care*. Outcome: continuous abstinence. *Usual care included printed self-help materials or unspecified

usual care for tobacco cessation. Dogar 2013a: participants smoking cigarettes exclusively; Dogar 2013b: participants smoking both cigarettes and
hookas, Dogar 2013c: participants smoking hookah exclusively.

Treatment Control Risk ratio Weight
Study Yes No Yes No with 95% CI (%)
Augustson 2017 1,108 2,892 1,109 2,891 O 1.00[0.93, 1.07] 15.45
Blebil 2014 86 34 54 57 — 1.47[1.18, 1.84] 14.48
Campos 2018 24 21 9 36 —@— 2.67[1.40, 5.08] 9.53
De Azevedo 2010§ 48 93 45 87 —— 1.00[0.72, 1.39] 13.35
Durmaz 2019 18 26 20 68 —i— 1.80 [ 1.07, 3.04] 10.98
Jiang 2019 201 580 56 481 —— 2.47[1.87, 3.25] 13.96
Xia 2020 75 258 34 334 —B— 244167, 3.55] 12.80
Yahya 2018 34 159 1 196 ———332[1.73, 6.36] 9.46
Overall < 1.76 [ 1.28, 2.43)
Heterogeneity: 172 = 0.17, I = 90.39%, H” = 10.41
Test of 8, = 6;: Q(7) = 84.91, p = 0.00
Test of 6 = 0: z=3.48, p = 0.00

2 4

Random-effects REML model

Figure 4. Behavioral intervention versus active intervention*. Outcome: Point prevalence abstinence at 6 months. *Active intervention included other

behavioral intervention or pharmacological intervention.
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Treatment  Control Risk ratio Weight
Study Yes No Yes No with 95% ClI (%)
Abdullah 2015 6 158 7 147 —— 0.80[0.28, 2.34] 7.92
Aryanpur 2016 21 41 6 55 —— 344149, 7.94] 937
Aung 2019 50 110 22 137 S = 2.26[1.44, 3.55] 11.78
Goel 2017 63 15 43 31 8 1.39[1.11, 1.73] 12.81
Jackson 2004 9 184 12 182 —— 0.75[0.33, 1.75] 9.33
Jayakrishnan 2013 76 398 26 428 L & 280[1.83, 4.29] 11.91
Koyun 2016 9 31 1 39 —a— 9.00[1.20, 67.77] 3.90
Naik 2014 48 252 6 294 —— 8.00[3.48, 1841] 9.38
Wu 2017 26 155 13 175 —— 2.08[1.10, 3.91] 10.68
Yilmaz 2006 27 84 1 120 —®——29.43[4.07, 213.01] 4.01
Yu 2017 11 92 7 89 —il— 146059, 3.62] 891
Overall <> 2.37[1.47, 3.81)

Heterogeneity: 1° = 0.45, I = 82.84%, H® = 5.83
Test of 6, = 8;: Q(10) = 41.69, p = 0.00
Testof 8=0:z=23.55, p=0.00

Random-effects REML model

Figure 5. Behavioral intervention versus usual care*. Outcome: Point prevalence abstinence at 6 months. *Usual care included printed self-help

materials or unspecified usual care for tobacco cessation.

interest and other interventions, the number of studies meas-
uring 6-month continuous outcomes was too small to assess
for asymmetry in the funnel plots for publication bias. For
the other comparisons, the unequal scatter in the funnel plots
indicates publication bias (Supplementary Figures S1-S4).
Certainty of the evidence was high for continuous abstinence
at 6 months compared to active interventions; very low for
continuous abstinence at 6 months compared to usual care or
no interventions and point prevalence abstinence at 6 months
compared to active interventions; and moderate for point
prevalence abstinence at 6 months compared to usual care or
no interventions (Table 1; Figure 6).

Sensitivity Analysis

Removing studies with a high risk of bias (7 = 11) made no
meaningful change in the size, direction, and significance
of RR for the efficacy of behavioral interventions when
compared with usual care or other interventions, apart from
one comparison (intervention vs. usual care for continuous
abstinence) which was no longer statistically significant,
likely due to low power (Table 2).

Discussion

Our review identified 36 studies evaluating the effective-
ness of behavioral interventions for tobacco cessation in 13
LMICs. The diversity of reported outcomes limited the meta-
analysis to 29 studies. The behavioral interventions of interest
were superior to other active cessation interventions as well
as usual care for both outcomes of interest—continuous ab-
stinence and point prevalence abstinence at 6 months.

These are the first meta-analyses synthesizing the effec-
tiveness of behavioral interventions for tobacco cessation
in LMICs. What sets our review apart from these existing
reviews is our focus on behavioral interventions delivered
in LMICs. Our positive findings are consistent with other

reviews which have synthesized evidence for tobacco cessation
interventions. There is high-quality evidence that individually
delivered smoking cessation counseling can assist smokers to
quit.*® Relevant to LMICs such as India, where smokeless to-
bacco is the more commonly used variant, varenicline, nico-
tine lozenges and behavioral interventions have been shown
to be effective in helping smokeless tobacco users to quit.®”
Focusing on specific types of professionals who might be in
a more strategic position to deliver such interventions, there
is evidence that tobacco abstinence rates increase in ciga-
rette smokers if dental professionals offer behavioral support
combined with pharmacotherapy.®® Similarly, when delivered
in primary care, adjunctive counseling by an allied health
professional, cost-free smoking cessation medications, and
tailored printed materials can increase the number of people
who achieve smoking cessation.®” Within nonclinical settings,
there is strong evidence that interventions directed towards
individual smokers in the workplace increase the likelihood
of quitting smoking, and these include individual and group
counseling, as well as pharmacological treatment.” Behavioral
interventions delivered in-person or via telephone and used to
supplement pharmacotherapy increase the chance of success
of quitting by about 10% to 20%.”" Finally, with regard to
co-occurring conditions, adding a psychosocial mood man-
agement component to a standard smoking cessation inter-
vention increases long-term cessation rates in smokers with
depression.”

Despite the robustness of our methods, several issues need
to be considered when making judgements about the appli-
cability of these findings to programmes at scale. There were
substantial variations in the interventions in terms of content,
how they were delivered, how long they were delivered, and
by whom. We observed wide variation in countries in terms
of the reported number of studies. India and China reported
a higher number of relevant tobacco cessation trials, while a
single study was published from Indonesia- the second-largest
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Figure 6. Quality of studies included in the review.

cigarette retail market globally, and no relevant studies were ically heterogeneous, primarily due to the small number of
reported from countries such as Bangladesh, which has a studies and also the breadth of intervention characteristics;
greater retail volume than India.?* This could limit general- hence, these results need to be interpreted with caution.

izability of the findings for specific populations, intervention Due to resource limitations, we excluded non-English lan-

approaches etc. The pooled results were statistically and clin-  guage studies, which could have created bias. However, no
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Table 2. Effect Estimates According to Risk of Bias
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Outcome

RR (95% CI), number of studies (n)

All studies

Studies with low and unclear risk of bias

Continuous abstinence (compared to usual care/ no intervention) 4.39 (2.38t0 8.11),n=35 5.54 (0.78 t0 39.50),n =2
Continuous abstinence (compared to other intervention) 2.32(1.78 t0 3.02),n =5 2.23(1.53t03.24),n=3
Point prevalence abstinence (compared to usual care/ no intervention) 2.37(1.47t0 3.81),n =11 1.86 (1.12t0 3.09),n =7
Point prevalence abstinence (compared to other intervention) 1.76 (1.28 t0 2.43),n =8 1.92 (1.38 t0 2.66),n=7
relevant non-English studies were identified from the title or ~~ Acknowledgments

abstract screening, indicating that such a bias was unlikely to
have affected the findings.

Most results from the included studies suggest interventions
for tobacco cessation have a positive impact on patients’
smoking outcomes in LMICs, though the quality of evidence
is limited. Given the variation in intervention content and de-
livery, there are still too few studies within each category to
draw definite conclusions on specific intervention character-
istics that influence effectiveness. Hence, while we identified
a considerable number of relevant studies, a number of im-
portant research questions remain. Trialists need to describe
interventions better to allow for better synthesis of evidence,
conduct trials comparing interventions with different charac-
teristics to better understand the effects of these variations,
agree on standard measurement of outcomes to facilitate
better pooling and comparison of data, and include eco-
nomic data as that is an important consideration for health
planning. Further systematic reviews need to draw on other
study designs that examine process evaluations, economic
evaluations and qualitative data to understand factors that
are crucial for programme sustainability and equity of im-
pact.

The Cochrane handbook for systematic reviews highlights
the low power of tests for funnel plot asymmetry and is not
recommended for meta-analyses where there are less than 10
studies.?” As only one of the meta-analyses in this review had
more than 10 studies (k = 11), we deem using these tests as in-
appropriate. Our assessment is based on visual inspection of
the forest plots and may not be a reliable measure of potential
publication bias.

While behavioral interventions included in our analysis in-
dicate effectiveness in reducing tobacco use in LMICs, more
studies in LMICs are needed to arrive at definitive conclusions
about generalizability.
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Supplementary material is available at Nicotine and Tobacco
Research online.
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