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Abstract

Background and Aim: There is a need to improve utilization of cessation assistance in low- and
middle-income countries (LMICs), and tobacco cessation research has been identified as priority
in LMICs.This study evaluates the relationship between health care provider intervention and ces-
sation assistance utilization in LMICs.

Methods: Data from 13 967 participants (aged >15 years, 90.3% males) of the Global AdultsTobacco
Survey conducted in 12 LMICs (74.3%-97.3% response rates) were analyzed with utilization of
counseling/cessation clinic, WHO-recommended medications, and quitline as outcome variables.
Health care provider intervention (“no intervention,” only “tobacco screening,” “quit advice”) was
the exposure variable. Weighted multiple logistic regression models were used to examine the
relationship between each outcome variable and the exposure variable, adjusting for other covari-
ates. Adjusted odds ratios (ORs) with 95% confidence intervals (Cls) are reported.

Results: Approximately 52%, 8%, and 40% of participants received no intervention, only tobacco
screening, and advice to quit, respectively. Overall, 0.4%, 1.9%, 3.0%, and 4.5% used quitline, WHO-
recommended medications, counseling/cessation clinic, and any cessation assistance, respect-
ively. Compared with no intervention, quit advice was associated with increased utilization of
quitline (OR = 2.24, 95% CI = 1.2 to 4.4), WHO-recommended medications (OR = 1.67, 95% CI = 1.2
to 2.3), counseling/cessation clinic (OR = 4.41, 95% CIl = 3.2 to 6.1), and any assistance (any of the
three types) (OR = 2.80, 95% Cl = 2.2 to 3.6).

Conclusion: The findings of this study suggest that the incorporation of quit advice by health care
providers in tobacco control programs and health care systems in LMICs could potentially improve
utilization of cessation assistance to improve smoking cessation in LMICs.

Implications: This first study of association between health care provider intervention and the util-
ization of cessation assistance in LMICs reports that there was a missed opportunity to provide
quit advice to about 60% of smokers who visited a health care provider in the past year. The odds
of utilization of counseling/cessation clinic, WHO-recommended medications, and quitline were
significantly increased in participants who were advised to quit smoking. The results suggest that
effective integration and implementation of advice to quit in tobacco control programs and the
national health care systems may increase the use of cessation assistance to quit smoking.
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Introduction

Tobacco smoking continues to be the leading preventable cause of
deaths and contributes to over 1 trillion dollars in economic costs;
yet, over 1 billion people aged 135 years and above continue to smoke
worldwide.! Of these worldwide smokers, over 80% currently reside
in low- and middle-income countries (LMICs) and the increasing
tobacco consumption threatens the health and lives of many people.?
Additionally, such a trend poses a major threat to sustainable eco-
nomic development in light of the loss of potential years of product-
ive life attributed to smoking,® and direct and indirect medical cost
due to smoking.! Evidence indicates that half of persistent tobacco
users die from the habit,* and smokers on average die more than
10 years earlier than nonsmokers;® hence, the critical need for smok-
ing cessation services.

Smoking cessation is one of the pillars of a comprehensive
tobacco control program, which can save the lives of millions of
smokers in a few decades,! and protect nonsmokers from the dele-
terious effects of secondhand tobacco smoke exposure.® However,
quit rates in LMICs are still low,” and tobacco dependence treatment
and cessation research have been identified as a priority in these
countries.® Therefore, there is a gap in the literature to understand
factors that promote tobacco cessation in LMICs, including the role
of health care providers. The Global Adult Tobacco Survey (GATS)
has been implemented as a standard tool for monitoring tobacco
control® in countries with high smoking prevalence, which provides
opportunity to understand tobacco dependence treatment in LMICs.
This study aimed to fill a research gap by using GATS to estimate the
relationship between health care provider intervention and utiliza-
tion of cessation assistance in LMICs.

There is a critical need for cessation assistance in LMICs because
the addictive nature of tobacco smoking makes it difficult for smok-
ers to quit.” Although a significant number of smokers quit unaided
or “cold turkey,”!® there are many who will require assistance to
successfully give up smoking due to nicotine and psychological
addiction.” Research suggests that cessation interventions such
as counseling by the health care provider and the use of nicotine
replacement therapy (NRT) are cost-effective,'>'? and they could
help to control tobacco smoking in LMICs, if they are readily avail-
able and acceptable to the population. However, the rates of utiliza-
tion of cessation assistance are low in LMICs (from 4% in Ukraine
to 27% in Vietnam)."® Thus, increased utilization of cessation assist-
ance is needed to increase cessation rates'* and curtail the increasing
trend of tobacco use in LMICs.

Health care professionals play crucial roles in tobacco cessa-
tion interventions. The clinical setting provides a direct opportunity
where physicians can counsel and support tobacco users to quit.'
Evidence indicates that a brief clinician intervention can increase
tobacco cessation and that there is a dose-response relationship
between the intensity of the clinician intervention and tobacco cessa-
tion.'® In a systematic review involving 17 randomized control trials,
it was found that smokers who received physician quit advice had
66% greater chance of smoking cessation than those who did not."”
For this reason, the WHO Framework Convention for Tobacco
Control (WHO FCTC), the first international treaty for tobacco con-
trol,'® has recognized the significant role of health care professionals
by encouraging routine tobacco screening and advice to quit smok-
ing by these professionals.?

Although almost all LMICs have signed and ratified the WHO
FCTC, the development of policies and programs to address tobacco
smoking is slow,'”?* and tobacco dependence treatment is low in

LMICs.?! Several sociodemographic and economic factors**2*

increase the utilization of cessation assistance among smokers; how-
ever, there is a scarcity of research on the extent to which health
care provider advice to quit is associated with utilization of cessation
assistance in LMICs. Thus, this study assessed associations between
health care provider interventions and utilization of cessation assist-
ance in 12 tobacco high-burdened LMICs. The study results will
serve as evidence to inform efforts to incorporate the role of health
care providers in tobacco control programs and to strengthen health
care provider tobacco use screening and advice to quit smoking in
health care systems of LMICs.

Methods

Participants and Procedure

GATS data from 2009 to 2013 were utilized for this study. GATS
is a component of the Global Tobacco Surveillance System (GTSS),
which aims at helping countries to monitor key indicators of tobacco
use and control programs. Details of the survey have been published
elsewhere.??¢ Briefly, it is a multistage area clustered-probability
sampling of civilian noninstitutionalized adults aged 15 years and
older in each participating country. Firstly, countries are divided into
sampling units in proportion to size, based on a recent census data
and/or administrative records. Households are then sampled, and
one adult is randomly selected from eligible adults in each house-
hold to answer survey questions. The survey is designed to obtain
nationally representative data. The use of standardized study proto-
col allows for cross-country comparisons of the core tobacco control
indicators and pooled data analysis.

Publicly available GATS data from 18 LMICs were retrieved for
the present study. Countries were included if they asked questions
about all the three types of the cessation assistance considered in
this study and there was at least one positive response on usage of
each assistance types or the WHO implementation reports indicate
availability of the cessation services in the country at the time of
the survey. Twelve countries meeting the above criteria (Bangladesh
[2009], Egypt [2009], Mexico [2009], China [2010], India [2010],
Vietnam [2010], Malaysia [2011], Romania [2011], Thailand
[2011], Argentina [2012], Turkey [2012], and Panama [2013]) were
included in the study and six countries that did not meet the criteria
(Cameroon, Indonesia, Nigeria, Philippines, Uganda, and Ukraine)
were excluded from the study. The overall response rates ranged
from 74.3% in Argentina to 97.3% in Egypt (Table 1).

The eligible participants comprised current smokers, and tran-
sitioning smokers (former smokers who had quit for less than 12
months) who visited a health-care provider in the past year. A total
of 38 898 current or transitioning smokers participated in the sur-
vey, and 14 286 (36.7%) of them indicated that they visited health
care providers in the past year. Of these 14 286 eligible participants,
319 (2.2%) had missing data points and were excluded from the
analysis. Thus, the analytic sample for this study comprised 94.7%
(13 215/13 967) current smokers and 5.3% (752/13 967) transition-
ing smokers aged 15 years and above.

Measures

Outcome Variables

The outcome variables were the utilization of three recommended
cessation assistance: (1) counseling/cessation clinic, (2) WHO-
recommended medications (eg, bupropion, nicotine patch, nico-
tine gum, etc)?’, and (3) quitline in the past year. A fourth outcome
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variable was created as “any cessation assistance,” defined as a
report of utilization of any of the three types of cessation assist-
ance. Utilization of cessation assistance was assessed with the ques-
tion “During the past 12 months, did you use any of the following
to try to stop tobacco smoking?” Responses were coded as 1 = yes
and 0 = no.

Exposure Variable
The exposure variable was health care provider behavioral interven-

» «

tion, categorized into “no intervention,” “only tobacco screening,”
and “advice to quit smoking. ” Current smokers and transitioning
smokers were asked whether they visited any health care provider in
the past year (yes/no). Those who answered in affirmative were fur-
ther asked, “During any visit to a doctor or health-care provider in
the past 12 months, were you asked if you smoke tobacco?” (yes/no).
Those who answered “yes” were further asked, “During any visit to
a doctor or health-care provider in the past 12 months, were you
advised to quit smoking tobacco?” (yes/no). If a doctor or health
care provider did not ask about tobacco smoking, it was classified
as “no intervention.” If a doctor or health care provider asked about
smoking status but did not offer quit advice, it was categorized as
“only tobacco screening,”?® and if a doctor or health care provider
asked about smoking status and also advised to quit smoking, it was
considered to be “advice to quit smoking.”

Covariates

Based on the literature?>?*?* and available information in the GATS
data, sex, age, education level, exposure to health warnings on cig-
arette packages, knowledge about smoking harm, home smoking
rules, and exposure to anti-smoking media messages were included
as covariates. Age was categorized as 15-24, 25-44, 45-64, and
65+ years old as recommended by the GATS Collaborative Group.*°
Education level was categorized into below high school, high school,
and above high school education. Exposure to health warnings
on cigarette packages was assessed with the question, “In the last
30 days, did you notice any health warnings on cigarette packages?”
(yes/no). Exposure to anti-smoking media messages was assessed
by the question, “In the last 30 days, have you noticed information
about the dangers of smoking cigarettes or that encourages quitting
in any of the following places?” (Newspapers or magazines, televi-
sion, radio, and billboards). The exposure to anti-smoking media

»

messages was categorized as “no exposure,” “exposure in only one
media channel,” and “exposure in more than one media channel”
to be consistent with literature.”® Home smoking rules were classi-
fied into “smoking allowed” (participants reported that there were
no rules or smoking was allowed at home), “smoking restriction”
(smoking generally not allowed but with exception), and “smoke-
free” (smoking completely not allowed at home).

Because availability of affordable cessation services can influence
the use of these services, information in the WHO FCTC implemen-
tation reports®"*? was utilized to create a dummy variable, “National
cessation service availability and affordability,” and included in the
model as a covariate. The variable classified the countries in the
study into three groups according to the availability of the services:
(1) NRT and/or some cessation services (none of them is cost-cov-
ered; Bangladesh, China, India, Egypt, and Vietnam); (2) NRT and/
or some cessation services with at least one cost-covered (Argentina,
Malaysia, Mexico, and Thailand); and (3) National quitline and both
NRT and some cessation services cost-covered (Panama, Romania,
and Turkey).

Statistical Analysis

Data management and analyses were conducted in SAS version 9.4
(SAS Institute, Cary, NC). Sampling weights, accounting for sam-
pling effects and nonresponses, were used in each analysis to ensure
that the estimates would be generalizable. Similar to previous stud-
ies,*3* a country dummy variable (country of survey) was included
in all analyses to adjust for countries’ sociocultural, environmental
and population differences, and variance estimations accounted for
the stratified and clustered sampling design. Descriptive analysis was
conducted to estimate the proportions of each outcome in the cat-
egories of the exposure variable and covariates.

Four multiple logistic regression models were fitted to examine
the relationship between health care provider behavioral intervention
and each of the four outcome variables (counseling/cessation clinic,
quitline/telephone support, WHO-recommended medications, and
any cessation assistance). Model diagnostics were evaluated for each
model, and no significant violations of the assumptions of the logis-
tic regression model were found; the sample size was large enough,
no multicollinearity, no influential data points, and model fits were
adequate. Because both advice to quit smoking and anti-smoking
media messages offer direct communication and encouragement to
quit smoking, interaction between health care provider intervention
and exposure to anti-smoking media messages was tested in each
model. The interaction term was excluded from the final models
because it did not improve any of the four models. The significance
of all analyses was set a priori at p-value of .05. Odds ratios (ORs)
and associated 95% confidence intervals (Cls) are reported.

Results

Sample Characteristics and Prevalence of Health Care
Provider Intervention and Utilization of Cessation
Assistance

Table 1 shows the characteristics of the study participants and preva-
lence of health care provider intervention. Of the 13 967 total par-
ticipants included, 90.3% were males, more than half (51%) were
under the age of 45 years, and 13% were 2635 years old. Overall,
51.9%, 7.8%, and 40.4% of participants received no intervention,
only tobacco screening, and advice to quit, respectively. Among
current smokers, 51.9%, 7.9%, and 40.2% received no interven-
tion, only tobacco screening, and advice to quit, respectively, com-
pared with 50.8%, 4.9%, and 44.3% of transitioning smokers who
received no intervention, only tobacco screening, and advice to quit,
respectively. While the proportion of participants who received only
tobacco screening ranged from 3.1% in Bangladesh to 44.4% in
Mexico, those who received advice to quit ranged from 19.0% in
Mexico to 67.5% in Romania.

Table 2 illustrates cessation assistance utilization by covariates.
Prevalence of cessation assistance utilization in the pooled data was
0.4%, 1.9%, 3.0%, and 4.5% for quitline, WHO-recommended
medications, counseling/cessation clinic, and any cessation assist-
ance, respectively. Utilization of any cessation assistance was higher
in transitioning smokers (9.2%) than current smokers (4.2%).
Overall, 3.8%, 0.5%, and 0.2% of the participants used only one
type, two types, and all the three types of cessation assistance,
respectively. Figure 1 shows prevalence of cessation assistance util-
ization by health care provider intervention. Prevalence of any cessa-
tion assistance utilization was 2.4%, 3.5%, and 7.4% in participants
who received no intervention, only tobacco screening, and advice
to quit, respectively. In all cessation assistance types, prevalence of
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Table 2. Prevalence of cessation assistance utilization in the categories of covariates (N = 13 967)

Quitline or telephone

WHO-recommended

Counseling/cessation

Any cessation

Variable W% (95% CI) medications W% (95% CI) clinic W% (95% CI) assistance W% (95% CI)
Sex
Female 0.4 (0.1-0.6) 2.8 (1.7-3.9) 3.4 (1.8-5.0) 5.4 (3.6-7.2)
Male 0.4 (0.2-0.6) 1.8 (1.4-2.2) 3.0 (2.4-3.5) 4.4 (3.7-5.1)
Age
15-24 years 0.7 (0.0-1.6) 2.1(1.2-3.1) 2.7 (1.4-4.1) 4.4 (2.7-6.0)
25-44 years 0.4 (0.2-0.6) 2.6 (1.8-3.3) 3.0 (2.3-3.7) 5.1(4.0-6.1)
45-64 years 0.4 (0.1-0.6) 1.5 (1.1-2.0) 3.0 (2.3-3.7) 4.1(3.3-5.0)
65+ years 0.1 (0.0-0.2) 0.8 (0.4-1.3) 3.3 (2.1-4.5) 3.9 (2.6-5.2)
Education
Below high school 0.4 (0.2-0.7) 2.0 (1.5-2.4) 4.1 (3.3-4.9) 5.6 (4.7-6.5)
High school 0.2 (0.1-0.3) 1.3 (0.8-1.8) 1.0 (0.6-1.4) 2.0 (1.3-2.6)
Above high school 0.8 (0.2-1.2) 3.7 (2.0-5.3) 3.0 (1.8-4.1) 6.0 (4.0-8.1)
Seen warning label
No 0.7 (0.1-1.3 1.6 (0.9-2.3) 3.9 (2.6-5.3) 4.8 (3.4-6.3)
Yes 0.3 (0.2-0.4 2.0 (1.6-2.4) 2.8(2.3-3.3) 4.4 (3.7-5.1)
Know smoking harm
No 0.3 (0.0-0.6 1.3 (0.04-2.6) 0.8 (0.3-1.4 1.8 (0.5-3.2)
Yes 0.4 (0.2-0.6 2.0 (1.6-2.4) 3.4(2.8-4.0 5.0 (4.2-5.7)
Home smoking rule
Allowed 0.1 (0.1-0.2) 1.4 (1.0-1.8) 1.9 (1.5-2.4) 3.2 (2.5-3.8)
Restriction 1.3 (0.3-2.3) 2.9 (1.9-3.9) 5.7 (3.8-7.5) 7.7 (5.5-9.9)
Smoke free 1.1 (0.5-1.7) 4.3 (3.2-5.5) 7.2 (5.5-9.0) 10.0 (8.1-11.9)
Exposure to anti-smoking media message
No exposure 0.1 (0.0-0.2) 0.6 (0.3-0.9) 2.5(1.8-3.2) 2.9 (2.1-3.7)
Exposure in one channel 0.6 (0.1-1.0) 2.2 (1.3-3.0) 2.6 (1.8-3.4) 4.4 (3.2-5.6)
Exposure in more than one 0.6 (0.3-0.9) 3.4 (2.6-4.2) 4.0 (3.1-4.9) 6.7 (5.4-7.9)
channel
Overall 0.4 (0.2-0.5) 1.9 (1.5-2.3) 3.0 (2.5-3.5) 4.5 (3.8-5.2)

CI = confidence intervals; W% = weighted prevalence.

Estimates were adjusted for country of survey, sample weight, and clustering and stratification of the sampling design. “Any assistance” means utilization of any

of the three recommended cessation aids.
Data source: GATS 2009-2013.

utilization was highest in those who received advice to quit, except
quitline, where the utilization was highest among those who received
only tobacco screening (Figure 1).

Relationship Between Health Care Provider
Intervention and Utilization of Cessation Assistance
Table 3 shows the results of the multiple logistic regression analy-
ses for the relationship between health care provider intervention
and utilization of cessation assistance. The odds of quitline util-
ization in participants who were advised to quit were significantly
more than two times the odds of those who received no intervention
(OR = 2.24, 95% CI = 1.2 to 4.4). Odds of WHO-recommended
medications utilization was 67% (OR =1.67,95% CI = 1.2 to 2.3)
higher in those who received advice to quit than those who received
no intervention. Compared with no intervention, odds of utilization
of counseling/cessation clinic were significantly increased in those
who were advised to quit (OR = 4.41, 95% CI = 3.2 to 6.1). For
those who received advice to quit smoking, there was approximately
twofold significant increase in the odds of any cessation assist-
ance utilization compared with those who received no intervention
(OR = 2.80, 95% CI = 2.2 t0 3.6).

In addition to health care provider intervention, living in smoke-
free homes and exposure to anti-smoking media messages in more
than one media channel were associated with significantly increased

odds of utilization of all the three types of cessation assistance con-
sidered in this study (Table 3).

Discussion

Strong evidence exists about the health and economic benefits of
tobacco smoking cessation.>!'* Cessation can save millions of lives
and prevent premature deaths.’> However, tobacco smoking preva-
lence is still high in some LMICs? and increasing in many other.>%%”
Although tobacco smoking cessation can help to reverse the rising
trend of smoking prevalence in LMICs, utilization of evidenced-
based cessation assistance remains low in LMICs,"? despite the avail-
ability.'® Thus, this study was conducted to examine the relationship
between health care provider cessation intervention and the utiliza-
tion of cessation assistance in LMICs in order to help identify ways
of improving utilization of cessation assistance for tobacco smoking
cessation.

Overall, more than half of the participants (51%) were neither
screened for tobacco smoking nor advised to quit upon seeing a
health care provider, and about 8% were asked about their smoking
status but not advised to quit smoking in the past year (Table 1). In
all types of cessation assistance used, the proportion of usage was
highest among participants who received advice to quit, except for
quitline utilization in which the highest proportion was seen in those
who were only screened for tobacco use. Research suggests that
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Figure 1. Health care provider intervention and cessation assistance utilization (N = 13 967).

health care provider intervention such as screening or quit advice
increases patients’ satisfaction with care,'® and satisfaction with care
is associated with increased utilization of health care services.’**
Thus, these results reinforce the added benefit of tobacco screening
and/or quit advice in comprehensive tobacco control programs.

Although utilization of all the three types of cessation assistance
was low, quitline, which has been found to be effective in tobacco
cessation in high-income countries® and cost-effective in resource-
limited countries,*! was the least utilized cessation assistance by
the study participants. This low report of the utilization of quitline
may not be due to the absence or accessibility to such services in
LMICs. Indeed, at the time of survey, 25% of the countries in the
present study had a national tobacco quitline. The odds of quitline
utilization among participants from these countries were, however,
not significantly different from countries without a national quitline
or cost-covered cessation services. With the rise in access to tele-
communication in LMICs, it has been expected that quitline could
be used to offer cessation counseling in LMICs where resources to
provide cessation medications may be limited,*" and there have been
calls for studies to evaluate the effectiveness of quitline*” and ways
by which the use of quitline can be improved in LMICs.*! The low
utilization of quitline observed in this study reinforces the need for
scientific investigations into and efforts to increase utilization of tel-
ephone-based cessation counseling in LMICs. Despite the low util-
ization of quitline in this study, it was found that participants who
received quit advice were more likely to use quitline. Therefore, the
findings in the present study suggest that effective implementation
of tobacco screening and advice to quit in the national health care
system may be one of the ways by which the use of quitline services
can be improved.

Health care provider behavioral intervention has been found to
increase the chances of quitting smoking' and improve the effect-
iveness of NRT.* It is an effective but inexpensive tobacco use inter-
vention, which can easily be integrated into the health care system,'
and best practices have been developed to guide the implementation
of this intervention.'®*> However, our results show that only 40%

of smokers who visited health care providers were advised to quit,
although there were between-country variabilities in the rates. This
indicates a missed opportunity to encourage quitting in 60% of these
smokers and highlights the need to improve tobacco screening and
advice to quit in the primary health care system in the studied coun-
tries. Health care provider capacity building and reduction in the
prevalence of smoking among health care providers in LMICs can
increase tobacco screening and advice to quit in these countries.*
The WHO FCTC Article 14 requires integration of tobacco
dependence treatment into the health care system and emphasizes
health care provider tobacco screening and advice to quit,* and
the current implementation report shows that only two of the 12
countries (Bangladesh and Vietnam) in the present study have not
made any progress from having only some cessation services with
none cost-covered.* As of December 31,2016, 33% of the countries
(4/12) in the present study had implemented tobacco dependence
treatment policy that provides a national quitline plus both NRT
and some cessation services cost-covered to the population.*® India,
Mexico, Panama, and Turkey are at the best practice level—pres-
ence of a National quit line, and both NRT and some cessation ser-
vices cost-covered—with its tobacco use cessation services; whereas
Argentina, China, Egypt, Malaysia, Romania, and Thailand on the
other hand are at a second-best level with the presence of NRT and/
or some cessation services (at least one of which is cost-covered).*
While this progress is positive to tobacco control in these countries,
our results suggest that the implementation of these policies alone
may not improve utilization of cessation assistance and that other
factors, such as health care provider tobacco screening and advice
to quit may play a critical role in the use of cessation assistance to
quit tobacco use. In the current study, there was no evidence that
availability of countrywide cost-covered cessation services increased
utilization of quitline or counseling/cessation clinics to quit smok-
ing but was associated with decreased odds of utilization of WHO-
recommended medications. However, advice to quit was associated
with increased utilization of all the three cessation assistant types.
Although longitudinal studies are required to establish causation,
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Table 3. Relationship between health care provider behavioral intervention and utilization of cessation assistance (N = 13 967)

WHO-recommended Counseling/cessation
Quitline or telephone medications clinic Cessation assistance
Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Health provider intervention
No intervention 1.00 1.00 1.00 1.00
Only tobacco screening 4.20% 1.2-14.8 0.92 0.5-1.6 2.06 0.9-4.6 1.33 0.7-2.4
Advice to quit 2.24% 1.2-4.4 1.67%* 1.2-2.3 4.471%%* 3.2-6.1 2.80%** 2.2-3.6
Gender
Female 1.00 1.00 1.00 1.00
Male 1.76 0.8-4.0 0.87 0.6-1.3 0.76 0.4-1.3 0.82 0.6-1.2
Age
15-24 years 1.00 1.00 1.00 1.00
25-44 years 0.72 0.2-2.1 1.31 0.8-2.2 0.93 0.6-1.6 1.10 0.7-1.7
45-64 years 0.70 0.2-2.2 0.86 0.5-1.5 0.98 0.6-1.7 0.97 0.6-1.5
65+ years 0.19 0.03-1.1 0.53 0.3-1.1 1.27 0.7-2.4 1.08 0.7-1.8
Education
Below high school 1.00 1.00 1.00 1.00
High school 0.83 0.3-2.1 0.93 0.5-1.7 0.81 0.5-1.3 0.82 0.5-1.2
Above high school 1.29 0.5-3.1 1.61 0.9-2.8 0.97 0.6-1.5 1.25 0.8-1.9
Seen warning label
No 1.00 1.00 1.00 1.00
Yes 0.26%* 0.1-0.7 0.64 0.4-1.1 0.68 0.5-1.0 0.74 0.5-1.1
Know smoking harm
No 1.00 1.00 1.00 1.00
Yes 0.38 0.1-1.7 0.56 0.2-1.5 1.77 0.9-3.5 1.15 0.5-2.5
Home smoking rule
Allowed 1.00 1.00 1.00 1.00
Restriction 6.50***  2.7-15.9 1.40 0.9-2.1 2.37*%**  1.7-3.4 1.83%**  1.4-2.5
Smoke free 3.97* 1.3-12.0 1.65% 1.1-2.5 2.49%**  1.8-3.5 1.93%**  1.5-2.6
Exposure to anti-smoking media message
No exposure 1.00 1.00 1.00 1.00
Exposure in one channel 6.20%* 1.7-23.2 3.06%* 1.5-6.1 1.15 0.8-1.7 1.57* 1.1-2.3
Exposure in more than one 5.28* 1.3-21.0 3.42% %% 1.9-6.3 1.71%* 1.2-2.4 1.98%** 1.4-2.7
channel
National cessation service availability and affordability
NRT and/or some cessation 1.00 1.00
services (none cost-covered)
NRT and/or some cessation 1.10 0.3-4.1 0.21***  0.1-0.3 0.94 0.4-2.1 0.22 0.1-0.4
services with at least one
cost-covered
National quit line, and both 2.80 0.8-9.4 0.37*%**  0.2-0.6 1.38 0.6-2.9 0.43 0.3-0.6

NRT and some cessation
services cost-covered

*p < .05; %*p < .01; ***p < .001.

CI = confidence interval; OR = adjusted odds ratio; NRT = nicotine replacement therapy.

Odds ratios were derived from weighted multiple logistic regression models. Estimates were adjusted for country of survey, and variance estimation accounted for

the clustered and stratified sampling design.
Data source: GATS 2009-2013.

our findings suggest that a full implementation of health care pro-
vider intervention in LMICs could promote tobacco use cessa-
tion. However, as a small proportion of current smokers in LMICs
(21.6% to 55.8%) reported seeing a health care provider in the past
12 months,* it is important to also implement other tobacco control
policies that encourage utilization of cessation assistance.

The results of the present study support the evidence that com-
ponents in comprehensive control programs can complement one
another.* In all types of cessation assistance, odds of utilization were
significantly increased in participants who reported exposure to
anti-smoking messages in the media, especially those who reported
exposure to these messages from more than one media channel,

although there was no significant interaction between health care
provider intervention and exposure to anti-smoking messages in the
media. Additionally, those who reported living in homes with either
smoking restriction or complete smoke-free rules were more likely
to have used assistance to attempt to quit smoking (Table 3). Both
home smoking rules and anti-smoking messages were associated
with utilization of any cessation assistance. These findings reflect the
importance of comprehensive tobacco control programs in LMICs,
in which cessation assistance is readily available, accessible, and
affordable to those who require help to quit smoking.

The study has some limitations that must be considered in the
interpretation of the results. First, all variables were measured by
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self-report and therefore prone to recall bias or social desirability
bias. Second, being a cross-sectional study, temporality cannot be
established; hence, the need for longitudinal studies. It may happen
that cessation assistance was utilized before visiting health care pro-
vider and vice versa; however, we strongly believe that health care
providers would not selectively screen or offer advice to quit to those
who had utilized cessation assistance in the past year. Also, the util-
ization of quitline was low, so the analysis may be underpowered.
Correcting this limitation by increasing the sample in this category in
future studies will strengthen the results found in this study. Despite
these limitations, the results can be generalized to more than half of
smokers in LMICs because the study uses representative data from
12 countries that account for more than half of the adult tobacco
smokers in LMICs.! Additionally, the robustness of our analysis has
helped to minimize the chances of errors in the findings.

Conclusion

Health care provider intervention (advice to quit) was significantly
associated with increased utilization of all three types of cessation
assistance considered in this study: counseling/cessation clinic,
WHO-recommended medications, and quitline. Additionally, home
smoking rules (restriction and smoke-free) and exposure to anti-
smoking messages were associated with increased utilization of ces-
sation assistance. These findings suggest that quit advice by health
care providers should be incorporated into comprehensive tobacco
control programs and integrated into the health care system as part
of routine health care procedure for all care seekers in LMICs.
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