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INTRODUCTION

Tobacco consumption is a major public health issue in low and
middle-income countries (LMICs), and 80% of the current 1.3 billion
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Abstract

Background and Aims: Tobacco consumption and its associated adverse outcomes
remain major public health issues, particularly in low- and middle-income countries. This
systematic review aimed to identify and critically assess full economic evaluations for
tobacco control interventions in low- and middle-income countries.

Methods: Electronic databases, including EMBASE, MEDLINE and PsycINFO and the
grey literature, were searched using terms such as ‘tobacco’, ‘economic evaluation’ and
‘smoking” from 1994 to 2020. Study quality was assessed using the Consensus Health
Economic Criteria and the Philips checklist. Studies were included which were full eco-
nomic evaluations of tobacco control interventions in low- and middle-income settings.
Reviews, commentaries, conference proceedings and abstracts were excluded. Study
selection and quality assessment were conducted by two reviewers independently. A
narrative synthesis was conducted to synthesize the findings of the studies.

Results: This review identified 20 studies for inclusion. The studies evaluated a wide
range of interventions, including tax increase, nicotine replacement therapy (nicotine
patch/gum) and financial incentives. Overall, 12 interventions were reported to be cost-
effective, especially tax increases for tobacco consumption and cessation counselling.
There were considerable limitations regarding data sources (e.g. using cost data from
other countries or assumptions due to the lack of local data) and the model structure;
sensitivity analyses were inadequately described in many studies; and there were issues
around the transferability of results to other settings. Additionally, the affordability of
the interventions was only discussed in two studies.

Conclusions: There are few high-quality studies of the cost-effectiveness of tobacco use
control interventions in low- and middle-income countries. The methodological limita-

tions of the existing literatures could affect the generalizability of the findings.

KEYWORDS
Cost-effectiveness, economic evaluation, low- and middle-income countries, smoking cessation,
tobacco control, tobacco economics

smokers in the world live in LMICs [1]. The global smoking-
attributable cost was estimated to be US$1436 billion in 2012, of
which 40% was related to LMICs [2]. The number of tobacco-
attributable deaths in LMICs was 3.4 million in 2002, and it was
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predicted to reach 6.8 million per year by 2030 [3]. Although the
global age-standardized prevalence of daily smoking decreased by
approximately 30% between 1990 and 2015, only four LMICs (Brazil,
China, Dominican Republic and Kenya) were among the 13 countries
which showed a sustained success in controlling tobacco use [4].

The World Health Organization (WHO) has recommended the
‘MPOWER’ package which includes monitoring tobacco use and pre-
vention policies, protecting people from tobacco smoke, offering help to
quit tobacco use, warning about the dangers of tobacco, enforcing bans
on tobacco advertising, promotion and sponsorship and raising taxes on
tobacco [5]. Following this recommendation, 60% of LMICs had
implemented the MPOWER indicators by 2014 [6]. However, it is diffi-
cult to fully implement tobacco control interventions in LMICs due to
resource constraints and infrastructure shortages [7]. For example, only
seven LMICs provided comprehensive cessation services by 2019, and
there were still 24 countries providing no cessation support at all [8].

A review by Berg et al. [9] suggested that the successful imple-
mentation of any policy or regulation relating to tobacco use is depen-
dent upon the availability of relevant research evidence. Therefore,
economic evaluations which compare the cost and health outcomes
(i.e. cost for achieving the desirable effect, benefit or utility) of
tobacco control interventions could facilitate the identification of
optimal interventions in LMICs. There are often challenges around the
transferability of economic evaluation findings to other locations due
to variabilities related to costs and outcomes. In this case, Sculpher
et al. [10] suggested that although economic evaluations could be
undertaken either alongside clinical trials or through decision analyti-
cal models, model-based economic evaluations can be easily adapted
from one location to another as locally existing evidence can be incor-
porated and synthesized, thus generating results that reflect specific
contexts. The generalizability of modelling techniques makes them
particularly favourable to LMIC settings.

Although several tobacco control interventions have been found
to be highly cost-effective in HICs, there is limited evidence for LMICs
[11, 12]. The lack of a well-established research environment, limited
health economics capacity and a lower level of acceptance of
evidence-based policymaking were suggested to be the main limita-
tions on the development of economic evaluations in LMICs [13-15].
To date, two systematic reviews and a scoping review have identified
several observational or randomized controlled studies assessing the
efficacy of smoking cessation interventions in LMICs [16-18] how-
ever, none of them focused upon economic evaluations that evalu-
ated both the cost and effectiveness of those interventions.

The World Health Organization (WHO) reported that the age-
standardized prevalence of tobacco smoking was 52.4% in 2015, and
the age-standardized prevalence of smokeless tobacco use was 20.5%
during 2007-17 among people aged more than 15 years among
LMICs [19]. This systematic literature review aimed to identify and
critically evaluate published full economic evaluations of interventions
for combustible and smokeless tobacco use control in LMICs which
focused upon health impacts. This included both population-level
tobacco control policy/regulation initiatives, as well as cessation inter-

ventions and services. The objective of this study was to assess the

methods adopted in the studies, reporting of findings and transferabil-
ity in order to develop recommendations for policymakers and future

evaluations.

METHODS
Search strategy

The focus of this review was upon full economic evaluations of
tobacco control interventions which considered both costs and health
outcomes, and compared more than one alternative [20]. Following a
scoping search, a search strategy was developed which included key
terms such as ‘smoking cessation’, ‘tobacco control’, ‘Tobacco,
Smokeless’, ‘low- and middle-income countries’ and ‘economic evalu-
ation” (Supporting information, Appendix S1). Relevant databases
were identified based on the findings of an experimental study which
aimed to analyze the efficiency of identifying economic evaluations
[21]. The experimental study examined different combinations of
databases and showed that the combination of EMBASE, Health
Technology Assessment database, MEDLINE and Scopus was capable
of retrieving 96% of relevant economic evaluations. Therefore, the
following electronic databases were searched: EMBASE, MEDLINE,
Scopus, Health Technology Assessment database, PsycINFO and
National Health Service Economic Evaluation Database (NHS EED).
Since the first international guideline of cost analysis in primary
health care was released in 1994 by the WHO [22], the database sea-
rch was limited to studies published after 1994. The database search
was supplemented by hand-searching of references, citation chaining
and searching grey literature, such as the Grey Literature Report and
Health Systems Evidence, the World Bank and WHO databases.

Inclusion and exclusion criteria

Studies were selected according to the following criteria, which were
developed based upon the PICOS framework [23].

Participants

The review included studies focusing upon the general population and
clinical populations who sought or received support for cessation. Par-
ticipants should be using at least one type of combustible or smoke-
less tobacco product including, but not limited to, combustible
cigarettes, electronic cigarettes which are consumed through vaping

devices and menthol cigarettes.

Interventions

Any type of clinical/non-clinical activity aiming at controlling combus-

tible or smokeless tobacco use, including but not limited to brief
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counselling, cessation campaigns, behavioural support, nicotine
replacement therapies (e.g. nicotine patch/gum, nasal spray, inhalers,
sublingual tablets, etc.) and tobacco control policies (i.e. governmental
control measures such as tax rises on tobacco products, indoor
smoking bans, advertisement restrictions, health warnings on cigarette
packs, etc.).

Comparators

The comparators in the studies could be other interventions, no inter-

vention or usual care.

Outcomes

The study should report both the costs and outcomes of the
intervention(s) used as part of an economic evaluation (e.g. cost-effec-
tiveness, cost-benefit or cost-utility analysis). The cost categories
could vary depending upon the perspective (e.g. societal, health-care
system or individual) of the economic evaluation. For example, this
could include direct costs (e.g. cost of diagnostics, therapy, health-
care, travelling, time loss and implementation of the interventions,
etc.) and indirect costs, such as productivity loss. The outcomes of the
interventions could be measured in terms of clinical effectiveness
(e.g. abstinence rates, life years gained or quit rates), monetary benefit
or utility gain [measured in terms of quality-adjusted life years
(QALYs) or disability-adjusted life years (DALYs)]. No other restric-
tions were placed on study outcomes, as one of the purposes of this
review was to identify the outcomes reported in the studies.

Settings and study type

The study setting needed to be LMICs according to the World Bank’s
income criteria [24]. A list of LMICs included in this study is provided
in Supporting information, Appendix S2. The study type was limited
to full economic evaluations which compared both cost and health
outcomes (i.e. cost-utility, cost-effectiveness, cost-benefit analysis)
with or without a modelling component. Full texts of studies publi-
shed in languages other than English were translated if they met the
inclusion criteria at stage 1 of the screening process, based on the

review of abstracts (published in English).

Exclusions
Studies that did not include original data analysis or were limited in
scope, such as reviews, abstracts, conference proceedings, guidelines

and editorials, were excluded.
Selection of studies
Study selection was undertaken by two reviewers independently. The

two-stage categorization process outlined by Roberts et al. [25] was
adopted for study identification (Table 1). At stage 1, studies were

TABLE 1 Categorization criteria for study selection

Stage 1  A. The study involves a full economic evaluation of tobacco
control interventions in low- and middle-income
countries (LMICs) based on primary and/or secondary
data (e.g. previously published studies or other sources)

B. The study discusses economic aspects of tobacco control
interventions in LMICs and contains relevant primary
and/or secondary data

C. The study discusses the effectiveness of tobacco control
interventions in LMICs and contains relevant primary
and/or secondary data

D. The study discusses other aspects of tobacco control
interventions in LMICs but is neither (A) nor (B) nor (C)
(e.g. implementation, causal study or commentary)

E. The study is not relevant to the economic evaluation of
tobacco control interventions in LMICs

Stage 2 1. Full economic evaluation incorporating a decision
analytical model (e.g. Markov model, decision tree and
individual sampling models)

2. Full economic evaluation incorporating other types of
models but not a decision analytical model (e.g.
demographic models such as the SimSmoke model)

3. Full economic evaluation that does not include a model
component (e.g. trial-based evaluation, etc.)

4. Study that measured/valued outcomes of tobacco control
interventions but did not consider cost or cost-
effectiveness

5. Study focusing upon costs or estimating resource use
and/or economic burden of tobacco control
interventions only

6. Systematic review of economic evaluations for tobacco
control interventions

categorized based on title and abstract screening. Full texts were
retrieved for the studies classified as groups A, B and C to carry out
further examination at stage 2. Following the assessment of full texts,
eligible studies were taken forward to quality assessment.

Data extraction and quality assessment

Data extraction was performed by one reviewer and checked by
another for consistency. A data extraction template was developed to
extract useful data on study characteristics such as population, inter-
vention, study design, costs and outcomes and key results. The quality
of included studies was assessed using the Consensus Health Eco-
nomic Criteria (CHEC) list [26] for trial-based studies and the Philips
(2004) checklist [27] for model-based studies. Additionally, the con-
sideration of affordability in relation to the interventions was added
to both checklists as suggested by National Institute for Health and
Care Excellence (NICE) International and the Bill and Melinda Gates
Foundation (2014) [28] (Supporting information, Appendices S3 and
S4). The quality assessment was undertaken by two independent

reviewers and any conflict was resolved through discussion.
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Analysis

The findings from the included studies were tabulated to facilitate
analysis. A narrative synthesis was undertaken in line with Centre for
Reviews and Dissemination (CRD) guidance [29]. This approach
involves a descriptive summary of the included studies, together with
an overall assessment of the robustness of the evidence. A narrative
synthesis is recommended when a meta-analysis is difficult due to the
methodological heterogeneity of the included studies [30]. It should
be noted that the analysis was not pre-registered and that the results
should be considered exploratory. This systematic review was not for-
mally registered with Prospero. The protocol is not published, as the
review was prepared as part of part of an educational programme. No
funding was received for this study. Further information used for the

review is available in the on-line appendices.

RESULTS
Search results

The process of searching and selecting studies is presented in the Pre-
ferred Reporting Items for Systematic reviews and Meta-Analyses
PRISMA) flow diagram (Fig. 1). The systematic search of electronic
databases yielded 1141 articles, and 25 additional studies were identi-
fied through hand-searching. After removing 225 duplicates, 941 arti-
cles were assessed for categorization at stage 1 based on title and
abstract. Following this assessment, 844 articles were excluded and
the remaining 97 articles that met the inclusion criteria based on title

and abstract were included for full text assessment (stage 2). Of these
97 articles, 77 articles were excluded after full text assessment, mainly
because they were partial economic evaluations that reported costs
alone (n = 4), outcome alone (n = 22) or without an outcome of inter-
est (n = 48). Three studies were excluded due to being unavailable as
a full text (n = 3). Finally, 20 studies were included in this review,
including 19 studies published in English and one in Spanish [31]

(which was translated into English).

Study characteristics

The characteristics of the included studies (n = 20) are summarized in
Table 2. The majority were from Southeast Asia, South Asia and East
Asia (Thailand (n = 5) [32-36], Vietnam (n = 2) [37, 38], China (n = 1)
[39], India (n = 1) [40] and Malaysia (n = 1) [41]. Seven were from
Africa or America, which included Mexico, Argentina, El Salvador,
Nicaragua and the Dominican Republic [31, 42-47]. One was from
Iran [48]. Two were global studies which included both LMICs and
HICs, but did not specify the names of the countries [49, 50].

The interventions in the studies were grouped into two types,
namely those focused at population-level and those at individual-level
(Table 2). Seven studies focused upon population-level interventions,
such as smoking bans, mass media campaigns and tax increases on
cigarettes [38-40, 42, 43, 47, 50], while 11 studies focused upon
interventions targeted at individuals such as counselling and pharma-
cotherapy [31-37, 41, 45, 46, 48]. The remaining two studies
assessed both populational and individual level interventions [44, 49].
The tobacco product under evaluation referred to cigarettes in

Identification of studies via databases and registers Identification of studies via other methods

Records identified from:

Embase (n=377)

Medline (n=367)

PsycINFO (n = 185)

Scopus (n=165)

NHS EED & HTA database (n=47)

Records removed before screening:
Duplicate records removed (n = 225)
Records marked as ineligible by
automation tools (7 =0)

Records removed for other reasons (n
=0)

Records identified from:
Websites (n=0)
Organisations (n = 0)
Citation searching (n = 25)
etc.

!

Records screened

Records excluded
(n=819)

(n=916)
!

Studies sought for retrieval

Studies not retrieved
(n=0)

Studies sought for retrieval | Studies not retrieved

(n=97)
|

(n=25) (n=0)

Studies d for eligibili

(n=97)

Reports excluded:

Only economic outcome (n =4)
Only effectiveness outcome (n = 22)
No outcome of interest (n = 48)

No full text (n=3)

Studies assessed for eligibility
(n=25)

Studies excluded:
Duplicates (n = 25)

Studies included in review
(n=20)

FIGURE 1 Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow-chart showing the study selection process
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(Continued)

TABLE 2

Baseline

Study

comparator

Interventions

Population

design*

Discount

Perspective Time horizon

Country

Author, year

Advertisement bans, graphic warning on No intervention

General population

Model- CEA

3%

Tanzania Government  Life-time

Ngalesoni, 2017

cigarette packs, smoke free legislation,

media campaigns, tax increase

NRT, Bupropion, No

Varenicline

Model- CEA  Smokers

5%

Central Health 10 years

Lutz, 2012 [46]

intervention

Service

America

nicotine replacement therapy.

model-based cost-effectiveness analysis; CUA = cost-utility analysis; CBA = cost-benefit analysis; NRT =

= trial-based cost-effectiveness analysis; Model-CEA
Based on the definition of the authors of each study.

Trial-CEA

.

16 studies [;32-41, 45-50] the other four studies did not specify the
tobacco product, but they all referred to smoking rather than smoke-
less tobacco products [31, 42-44]. Although the comparator was no
intervention in 13 studies, comparison of alternative interventions

was found in many studies.

Methods adopted by the included studies
Study design, perspective and time horizon

There were nine trial-based [33, 36-39, 41, 43, 44, 48] and 11 model-
based studies [31, 32, 34, 35, 40-42, 45-47, 49, 50]. Cost-
effectiveness analysis was the most common analytical approach,
which was used in 16 studies [31, 33, 34, 36, 39-50]. Cost-utility
analysis was adopted by three studies [35, 37, 38] and only one used
a cost-benefit approach [32]. The most common perspective was the
health service perspective, adopted by 12 studies [31, 33, 34, 36-38,
41, 43-46, 49]. Only three studies took a societal perspective
[35, 40, 42], one used a service user perspective [39], two applied a
governmental perspective [32, 47] and two studies did not specify
their perspectives [48, 50]. The time horizon adopted by the studies
varied, with eight studies using a life-time horizon [31, 32, 34, 35, 37,
42, 45, 47], 11 studies considering a time horizon of 6 months to
50 years [33, 38-41, 43, 44, 46, 48-50], and one considered only a
3-month period [36]. The majority (13 studies) used a discount rate of

3% to convert future costs to their present value.

Consideration of costs

Overall, 18 of the studies used data from secondary sources such as
published literature and national databases (Table 3). Only two studies
had clinical trial records as their source for costs [36, 48]. There were
many issues concerning the availability of suitable local data, which
meant that authors had to use data from other countries [35,
40, 43, 49], global data or make assumptions [32, 37-39, 47, 50]. Two
studies acknowledged that they did not include all relevant resource
use (e.g. smoking-related complications, examinations and medica-
tions) due to the lack of local data [45, 46].

The cost categories considered in the studies varied depending
on the perspectives adopted (Table 3). All studies incorporated direct
interventional costs, with five of them including only the cost of
implementing the interventions [33, 36, 41, 47, 49]. Nine studies
included the treatment costs of smoking-related diseases such as lung
cancer, chronic obstructive pulmonary disease and stroke [31, 32, 34,
40-45]. Salomon et al. [42] took a societal perspective and involved a
comprehensive category of costs, including patient costs (e.g. hospital
stays, health centre visits and other costs) and intervention implemen-
tation costs (e.g. administration, communication activities and law
enforcement). Tosanguan et al. [35], Higashi et al. [37] and Donaldson
et al. [40] also considered costs borne by individuals or families such

as transportation, household costs and productivity loss alongside
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health-care costs. Cost savings associated with preventing smoking-
related diseases were taken into account by only two studies [38, 39].
Changes in the cost of tobacco products were considered in only
three studies [39, 48, 50].

Health outcomes

Half the studies used intermediate end-points (e.g. abstinence rates or
number of quitters) rather than quality-adjusted life years (QALYs)
gained or disability-adjusted life-years (DALYs) averted as their main
outcomes (Table 3). Specifically, six studies used life-year gained
(LYG) to assess the efficacy of the interventions [31, 33, 34, 39, 40,
50], four used successful quitters as the main outcome [36, 41, 45,
48], seven studies measured DALYs averted [37, 38, 42-44, 47, 49],
two studies used QALYs [35, 46] and one measured life-time savings

as the main outcome [32].

Economic evaluation results and reporting

The key economic evaluation results of the interventions from each
study are summarized in Table 4, grouped by population or individual-
level interventions. The interventions have also been grouped into
four broad categories (regulations, multimedia, motivational support
and pharmacological therapy) and their cost-effectiveness assessment
results are summarized in Table 5. Overall, 12 interventions were
reported to be cost-effective, except for the nicotine patch/gum,
bupropion and varenicline in Vietnam [37] and bupropion in Argentina
[44].

Tax increases on cigarettes at various levels were examined in
seven studies [38, 39, 42, 43, 47, 49, 50] and these increases were
consistently reported to be more cost-effective than any other inter-
vention or combination of interventions among several LMICs such as
China, Mexico and Vietnam. Tax increases were found to save billions
of dollars and produce thousands of life-years gained, or at least bring
positive outcomes at a relatively low cost (i.e. $0.9-448/DALY
averted [38, 39, 42, 43, 47, 49, 50]). Smoke-free laws in public spaces
or work-places also proved to be highly cost-effective in Tanzania,
India and Vietnam, with the cost per DALY averted being less than
$267 [38, 40, 47]. In addition, media campaigns (e.g. graphic pack
warnings, advertising bans, etc.) were found to be cost-effective, with
the cost per DALY averted being less than $140 in Tanzania, Vietnam
and Mexico [38, 42, 47] and $3186 in Argentina [44].

Motivational support interventions were found to be cost-
effective in Iran, Thailand, Vietnam and Malaysia. These interventions
mainly involved behavioural or professional advice from pharmacists
and were found to achieve a positive outcome at a very low cost
(e.g. $0.43 per person who remained abstinent for more than 1 year
in Iran [48]). Quitline (counselling through telephone) was the most
cost-effective motivational supportive intervention (the cost could be
as low as $32 per life year gained [33, 35]). Face-to-face counselling,

either alone or in combination with other interventions, was generally

found to be comparably less cost-effective but also favourable
[34-37, 41].

Lastly, Varenicline was reported to be a cost-effective pharmaco-
logical therapy throughout Nicaragua, Thailand, Mexico and
El Salvador [31, 32, 45, 46], whereas it was found to be not cost-
effective in Vietnam as it would cost $21 823 per DALY averted,
which was much higher than the applied threshold (GDP per cap-
itax3=%10794 per DALY averted) [37]. Another medicine,
bupropion, was found to be not cost-effective in both Argentina and
Vietnam ($59 443/DALY averted and $17 409/DALY averted,
respectively) [37, 44]. In addition, nicotine patch/gum was assessed as
not cost-effective in Vietnam (nicotine gum: $33 608/DALY averted;
nicotine patch: $86 358/DALY averted) [37], but it was generally
cost-effective in LMICs ($280-870/DALY averted.) [49].

Sensitivity analysis

While 15 studies conducted deterministic and/or probabilistic sensi-
tivity analyses to examine the uncertainties associated with their ana-
lyses, four studies did not perform any sensitivity analysis [32, 33, 36,
48] and lbrahim et al. [41] reported the conclusion of their sensitivity
analysis but did not specify their methods. The studies found that the
overall results were not generally changed by the sensitivity analyses,

but important uncertainties around the results were highlighted.

Quality of included studies

The quality of the nine trial-based studies is summarized in Supporting
information, Appendix S3. Most of them performed well in specifying
population, competing alternatives and study design, except for the
choice of an appropriate perspective. Only four studies met all the
criteria regarding the costs and outcomes [33, 36, 39, 41]. Six studies
conducted an incremental analysis of costs and outcomes of alterna-
tives [36-39, 43, 44], whereas not all of them considered discounting
for future costs and outcomes, as well as sensitivity analyses for vari-
ables [37, 38, 43, 44]. The generalizability of the results to new set-
tings was explored in only three studies [39, 44, 48]. Only Verguet
et al. [39] discussed the ethical and distributional issues of the tobacco
control interventions.

The quality of the 11 model-based studies is summarized in
Supporting information, Appendix S4. Ngalesoni et al. [32], Connolly
et al. [42] and Salomon et al. [47] met most of the criteria regarding
reporting of model structure (e.g. time horizon, disease states, evi-
dence for model structure) and data (source of data, cost, utility
weights and discounting method. Very few of the studies conducted a
comprehensive sensitivity analysis. For example, only one study
addressed the four principal types of uncertainty [47] and none of the
studies considered structural uncertainties. In addition, only the two
studies by Lutz and colleagues explored the affordability of the inter-
ventions through a discussion of willingness to pay and the probability

of them being cost-effective in the regions of interest [45, 46].
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(Continued)

TABLE 4

Incremental cost per LY, DALY, QALY

/incremental cost per quitter

Results of sensitivity analysis

Sensitivity analysis

Currency, year

Intervention (s)

Lead author, year

No

ROI: 1 THB invested in smoking Not conducted

Thai Baht, (year

Varenicline

Connolly, 2018

THB1.35 saving

cessation

unknown)

US$, 2008

Significant uncertainty around LYG. PSA

Probabilistic

Varenicline was dominant over NRT

Varenicline

Mould, 2009

found it to be 70% cost-effective

The probability of it being cost-effective is

Probabilistic

Varenicline was dominant over

US$, 2010

Varenicline

Lutz, 2012 [46]

99%

NRT/bupropion

= Vietnamese dong; ROI

Malaysian Ringgit; VND

international dollar; MYR

disability-adjusted life years; NRT = nicotine replacement therapy; LYG = life year gained; CE = cost-effectiveness; Int.$ =

DALY

willingness to pay; Ul = uncertainty interval; Cl = confidence interval.

return of investment; WTP
®Range was not reported.

DISCUSSION

To our knowledge, this is the first systematic review of full economic
evaluations of tobacco use control interventions in LMICs. The signifi-
cant health-care and economic burdens associated with tobacco use
in LMICs and the limitations of the current evidence base highlighted
in this review have important implications for both researchers and

decision-makers.

Principal findings

This review identified 20 economic evaluations concerned with
LMICs. Although WHO states that there are seven LMICs (India,
Mexico, Brazil, EI Salvador, Jamaica, Senegal and Turkey) providing
comprehensive cessation support [8], this review found only four
studies from these countries (India, Mexico and El Salvador)
[31, 40, 42, 46]. The included studies generally had several limita-
tions and the overall quality of the studies was judged to be poor
to moderate according to the quality check lists employed.

Most studies adopted a health-care system perspective (n = 12).
Economic evaluations can be conducted from individual, health-care
or societal perspectives depending on the nature of the decision prob-
lem [51]. Generally, a societal perspective gives a much broader view-
point which includes the health/non-health and current/future costs
and outcomes associated with all stakeholders [51]. Tobacco use and
control is a complex issue that involves the whole of society; there-
fore, it is recommended that a broad perspective should be consid-
ered in tobacco control research [52]. The aim of an economic
evaluation is to generate valid and informative evidence to inform pol-
icymaking, and failure to consider all relevant costs and outcomes
might result in suboptimal decisions [53].

Secondly, most studies did not identify the sources of cost data,
and some studies derived cost and outcome data from the published
literature from HICs without adaptation. The unavailability of local
data has been a major limitation over the past decades for research in
LMIC settings. Researchers often have to make assumptions and
adopt data from HICs to carry out such studies in LMICs. The quality
assessments of the included studies revealed general limitations in
terms of the methods adopted, particularly in relation to costs, sensi-
tivity analysis and consideration of distributional issues. These limita-
tions are likely to have an impact upon the findings and conclusions,
and therefore should be considered in the interpretation of their
results.

In addition, guidelines from NICE International and the Bill and
Melinda Gates Foundation (2014) suggest that issues relating to
affordability should be taken into account in economic evaluations in
LMIC settings. The reason is that there is uncertain and asynchronous
timing of investment and pay-off, together with the existence of other
limitations than budget constraints. However, only two studies dis-
cussed the affordability of the tobacco control interventions [45, 46].
The guideline also highlighted that budget impact analysis of the
implementation of interventions is of particular importance to LMICs,

85U80 |7 SUOWIWOD aAIeaID 3(cedljdde au Aq pausenod ae sejoife VO ‘@SN JO Sa|NnJ 10} A%eiq18uluO A1\ UO (SUORIPUOO-pUe-SWLBILIO" A3 | 1m" AfeIq U1 |UO//:SANY) SUORIPUOD pUe SWe 1 8y} 88s *[1202/20/Gz] uo Ariqitauliuo Ae|im ‘AiseAiun supidoH suyor Aq TZ8ST PPe/TTTT OT/I0p/woo A3 M Akeiq1jeuljuo//sdny Wolj papeojumod ‘6 ‘2202 ‘S009€T



13600443, 2022, 9, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/add.15821 by Johns Hopkins University, Wiley Online Library on [25/02/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(ssnuiuo))
pajiane (pa10dau jou 33uel)
€T0Z ‘$SN SOA ATva/0t6$ pauane AvA/S$ uonuaAIziul ON %SC PUE GT JO 9sealoul xe| ejuezue] £T0C ‘1u0s3|esN
(€z-zT=1IN
%S6 Uol|lq 8- T$ yiiom
co_uuwuo‘_a S |eldueul) apiAoid
(€92-€LT = 1N %56)
uol||iq 0'Z$ :panes aseasip
paje|a1-022eqo} Uo asuadx3y
3|iuinb swoodul
1S9MO] 33 Ul (Z§ 03 €8~
=N %S6) Uol||iq TZ$ :osuadxe
022eqo} pjoyasnoy paseatdng
(18£-919 = 1IN %56) uolliiq
£0/$ :pasies sanuaAal euoIppy

(892-161 = 1N %56) paules
110C ‘$SN SOA panodas Jo0N 3q pINOM 41| JO sJeaA uol|iw TEZ$ 2Jed [ensn %0G 4O 9seatdul xe| eulyn GTOT ‘19Nn8IaA

JIANG ET AL.

pawane (pa110dau jou a3uel)
S00T ‘$uI SOA Alva/osL 01$ papane ATVA/OvT$ uonuaAIsjul oN S[SAS] JUSISHIP Je S5eS.Idul XE | 0JIXaN Z10¢ ‘uowoles
(poiodau

pajane jou 38uel) ,pspsne ATVA/L8%
S00Z ‘$3ul SIA A1va/0002$ Pamane ATVA/8YY$ UORUSAISIU ON _%0Z J09sealduixel  BISY ‘Bdlyy 020z ‘U080

(LzZTT

012Z/T- = IN %56) uol||iq
18¥-/£$ :24nypuadxs ul a3uey)

(06¥6-2922 = IN

%5 6) uolyeindod 000 00T
Jad paulesd sieah 9411 8//9-T165Y
195Ul X} %05

(8G9-€ = 1IN %56) uol|liq
£Z¥-6$ 21nypuadxa ul a3ueyd

(96£€-S0TT = IN

%5 6) uolyeindod 000 00T

Jad paules sieaA 941 TT/LZ-9€8T JINT
8T0Z ‘$SN SOA pajiodal JoN :3seaJdul Xe3} %07 UO[JUSAJISIUI ON ul %0G pPue %0z 0o aseatdul xe| leqo|o 020 ‘uewwns

SSA

(me| 2214-2x0Ws
‘uozowoid yyeay ‘sueq
L66T ‘$SN SIOA pajiodal JoN papaAe ATvQ 42d 0T£-9€$ UO[USAISIUI ON JUSWSSISAPE "§°9) suoljeinsay |eqo|o 200 ‘uosuey
L66T ‘SN SIA papiodal JoN payaAe ATVA/0L-€$ UO[3USAISIU| ON DI Ul %0T 40 aseaoul xe| |eqo|o 200 ‘uosuey suolje|ngay
SuoIUaAIRIUI [9A3]-uolje|ndod '

Jeah ‘Aouaain)  ;9AIIRYD SS9UDAIIDYD awo2)no 1ad 3502 Jojesedwo) uoluaAIau| Anuno) Apnis Aio3ae)
-150D -1500 Jo (1eauswaiouy)
ploysaayl

2386

SUOIJUSAJID}UI [9A3]-[ENPIAIPUI pUE Uole|ndod J0j S}NSSJ JUSWISSISSE 9AI}091)9-3500) 6 319V L



13600443, 2022, 9, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/add.15821 by Johns Hopkins University, Wiley Online Library on [25/02/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2387

SSA

TOBACCO CONTROL: ECONOMIC EVALUATION

(sanunuo))

payiane
Alvad
/006 629 v€ ,J(oozT-00€ = 1IN
4900C ‘aNA SIA aNA %S56) PaLIAR ATYA/00S ANA aJed [ensn s3ujuiem xed olydel WeujRIA T10C ‘1ysesiH
paane (¢6'LE€E-TVVTOE = 1D
£00T ‘$3u| SOA AVA/S9L 6€$ %G 6) PaMIaAR ATVA/TL981E$ UORUSAJISIUI ON sugiedwed elpajn BURUASIY  QTOC ‘udIsulqny
payiane (poji0dau
€102 ‘$Sn SOA A1vd/016$ jou a3uel) papane ATVA/L6$ uonusAIajul oN sueq SuISIRAPY eluezue] £10T ‘luosajesSN
payiane (poyi0dau
£T0Z ‘$SN SOA ATvVAd/0T6$ jou a3uel) payisAe ATVA/8ES uonuUaAISIUI ON sugdiedwed eipajn ejuezue | /10T ‘luoss|esN
payiane (paji0dau
£T0Z ‘$SN SOA ATva/orés jou a3uel) paysAe ATVA/0V$ uonuUaAISIUI ON s3uiuiem >oed diydess ejuezue| /10T ‘luoss|esN eIpawnNiA
,(006 2Z8-00€ 69T = IN %S6)
papane ATvYA/008-9€€ ANA
payiane :90e|d-340M U]
Alva ,(000 z€€-002 82 = IN
/006 629 ¥€ %S 6) PaHIdAR ATVA/006 £9 ANA
#200C ‘aNA SOA aNA “1gnd uj 9JED [ensn ME| 931}-94oWS WEuU3sIA 110T ‘IusesiH
(00£9-00TT = IN %S6) ANA
0062 ‘%G8 03 GG WOJ) 95eaJdul Xe]
(0066-00LT = 1N %S6) ANA
00Z¥ ‘%S / 03 GG WOl 9seatdul xe|
(00T 0Z-00¥€E = IN %S6) ANA
payiane 0098 %59 03 GG WO.) dseadul Xey
A1vd/006 : payiane %0€ Pue 0z ‘0T
4900C ‘aNA SOA 629 € ANA ATvQ J42d 51500 |ejuawaldu] 2Jed [ensn JO asealdul xe| WweulsIA TT0Z ‘lysesiH
(8¢
-/€ = 93uel) pajaAe uofidiejul
|eipsedoAw a3nde uad ¢Z2$
pauies ueak (ZTT-¥2'C = 98uey)
8002 ‘$SN SOA 31 412d 088$SN pauted JeaA ayi| Jad £T°6$ uolUSAISIUI ON Me| 931)-3ows elpu|  TT0OZ ‘uospleuoq
(poiodau
jou a3uel) payiaAe AVA/L9C$
:90e|d-340M U]
payane pauaAe ATVA/E0T$
€102 ‘$sn SOA A1vd/016$ 1gnd uj uonuaAIsjul oN ME| 931}-940WS eluezue] £10T ‘luos3jesSN
JeaA ‘Adousun)  (9AIIDYD SSOUDAIIDYD 9wo21no Jad 3502 Jojesedwo) uonuaIau| Anuno) Apms AoSaye)
-1s0D) -1502 Jo (jeauswiaJdul)
ploysaayl
(penupuod) ¢ 374Vl



13600443, 2022, 9, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/add.15821 by Johns Hopkins University, Wiley Online Library on [25/02/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

JIANG ET AL.

SSA

2388

(sanunuo))

(€60 9TT-Y6TS9 = IN %S6)
payaAe ATVA/8SE 98% Udled

payiane (890 9¥7-9LLYT = IN %56)
900C ‘$ | ON Ava/v8L 0T$ pawane ATvA/809 €£€$ ‘wno UOJUSAJISIUI ON wn3/yojed suiodIN WeuU3aIA T10T ‘IysesiH Adesayy
L66T ‘$SN SOA payodas JoN pauaAe ATVA/0/8-082$ UOIJUSAJISIUI ON DINT UL 1dN leqo|o 2007 ‘uosuey |ea18ojooeuwLieyd
NN ‘¢SN SOA pajiodal JoN (Paiodau Jou a3uel) HAT Jad Ze$ UOIJUdAJIDIUI ON auIIND puejiey GTOC ‘1eAdsN
uoljessad 9102
6002 ‘$SN SOA ATVD/000v$  (paniodas jou auel) ATVD/S'CTCS papleun puejiey | ‘uengueso|
uoljessad 9102
6002 ‘$SN SOA ATVD/000v$  (paniodas jou aduel) ATVD/S'LE9% papleun ¢duljesunod puejiey| ‘uengueso|
(payiodau jou aue)
NN L4AN SOA pajiodal JoN 9]e4 $5929N5 JO % T J12d 09€ YA UO[JUSAIDIUI ON s3utjlesunod eisAeje|n 9TOZ ‘Wiyeuq|
payane (698-SLE = 1N
900T ‘| SOA Ava/v8L 0T$ %S6) PoLaAR ATVA/EVSS uonuaAIaiul ON 0IApe UeIsAYd WeulsIA Z10¢ ‘ysesiH
Ja1unb
900Z ‘$ | SOA Jad 0098% Jeninb sad €£0z$ auoje Suljjasuno) auldIuUaJeA + 3ul||asuno) puejiey €102 ‘OHYM
Ja1unb
900Z ‘$y| SOA Jad 0098% Joninb yad 08/1$ auoje Sulj|asuno) wn3g auijodiu + Suljjdsuno) puejiey €102 ‘OUYM
Ja11nb
900Z ‘¢ SOA Jad 0098% Ja1unb uad 18Z$ auoje Suljjasuno) ., S9ARUADUI + Bul||aSUNOD puejiey €102 ‘OHYM
(pa140dau J0u a3ued) uswom
J3d HAT #2°0 pue panes
OA1 Weq G/ 667 T ‘Uaw Jad DA ;uoiessad papoddns
+500C 4eq ley | SOA /34eq 000 ST€ 81°0 PUE paAes Jyeq £5°€0S LT 9Jed [ensn sioeweyd puejiey 800C ‘uioney|
(po3i0dad jou
98uel) 00T Ul 86'T$ PUe 200
ul €7°0$ ‘000¢ U S9°0% ‘866T
ul 68'T$ :(4eaA T 4oy Sunjowss poddns
NN ‘$sN SOA payodas JoN j0u) J913Inb wR}-Suo) Jad 350D UOIJUSAISIUI ON 1S93U0D UIA\ PUE IND ueJ) 800Z ‘1Yoiyeys |euoI1eAIJOIN
SUOIJUSAIDIUI [9A3]-[ENPIAIPU| “g
pajiane (pa1iodau
G002 ‘$ul SOA AIvA/0LL 0T$ jou 23uel) papane ATvA/008C$ uonuaAIdjul oN sueq SUISIHRAPY 0dIX3IN Z10¢ ‘uowoles
payane
Ava
/006 629 v€ Jo0€ 9£1-00LE¥ = IN
+900C ‘ANA SOA AaNA %S 6) Pa1aAR ATVA/00€8Z ANA 9J€d |ensn sugiedwed elpajn weusin T10C ‘ysesiH
Jeah ‘Aouaain)  ;9AIIRYD SS9UDAIIDYD awo2)no 1ad 3502 Jojesedwo) uoluaAIau| Anuno) Apnis Aio3ae)
-350) 3502 Jo (1eauswaiouy)
Ploysaiy
(ponunuod) g 379VL



13600443, 2022, 9, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/add.15821 by Johns Hopkins University, Wiley Online Library on [25/02/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2389

"3UO|e SUl||9SUNOD SE 9AI3I9449-3SOD SE J0U aJe A3y} N ‘Bul||SSUNOD Y}M UOIFeUIGIOD U SUOIUSAIDIUL JSYIO e I3y 1 ¢

*219 ‘s98uaz0| pue s33|ge} [enduligns ‘siajeyul ‘Aeads |eseu ‘wn3/ydjed auijodiu sspnpul LAN,

*SI9pulwa. 93eSSaW 1X9) pue ‘SIAIJUIIUI WE] }IeIjuod JusWWWOD |

‘9UO|e 9SEeAUDUI XE] SB DAIJD4D JSOD Se Jou dJe A3y} IN( ‘9SeaJdul Xe} YHM UOI1eulquiod Ul SUOIJUSAISIUI JOY3O0 dJe [yl

"S}SIA dN-moj|04 pue Adelay} UoIessad {[9A3] 3duapuadap dulR0dIU pue 3sa193ul SURHND JO JUSWISSISSE (DDIAPE UOIESSSD dAI0ddNS (snjejs Supjows Jo Suppdel ],
“8UIAES-}S0D S| UOIJUSAID}UI BY3 Jey} SujUBSW ‘PRIIPISUOD S| }3S4JO 3SOD USYM dAIJEZDU SOW03] dN[eA dY]

'£€'802€ ANA = T SN$ ‘'02°€ YAW = T$ SN ‘¢€$ SN = I4eq leyl 000T,,

SSA

*@Jeas uoi8al-gns uelsyy OHM Ul ‘Z 34y uoi8ai-gns uesiyy OHM Ul ‘T
"UMOUNUN = N “JUSWISIAUI JO UINJDI = |OY ‘Adesay) Juswiade|dal aujodiu = [ YN ‘paules Jeah )l = DA
{[eAI]Ul AJUIELISOUN = | {[BAIIUI SDUSPIIUOD = | (UOISD) SWODUI-I|PPIW PUB -MO| = DJIAT HeaA aJ1] paisnipe-Aljigesip = ATvA =183ury ueisAejeln YA = Suop asaweulaiA = QNA ‘Je[|op [euoieulaIul = $u)

J91nb
|euolyippe (pajsodau jou asuel) pautes uoljessad
Jad ATVO/T6LT$- ‘PaUIeS ATVO papreun dljgnday
0702 ‘$SN SOA 008 5¢$ /S182$- ‘Pauled ATvD/9882$~ ‘LN ‘uoidoudng duldludJeA uesjuiwog [9¥] ¢TOT ‘ZANT
(pa1i0odau jou s3uel) pauied uol3essad
ATVO/THT$- ‘Paued ATVO papreun
0102 ‘$SN SOA pajodai JoN /¥¥e$- ‘pauled ATvD/95¢$- ‘1N ‘uoidoudng aulplualep JOpeAjes |3 [9¥] ¢TOT ‘A7
(pa110dau jou s3uel) pauied uol3essad
pautes ATVD/STT$- ‘Pautes ATvD papreun
070C ‘$sn SOA ATVD/00£8% /6t772$- ‘paules ATVD/2TS5T$- ‘1N ‘uoidoudng auldlualen engeJedlN [9¥] 2TOT ‘ZANT
poliad awi-a41| Y3 ul sy3esp
7G8C < ploAe pue DA €/¢C 61T
800Z ‘$SN SOA DAT/000 05$ ‘uol|iw 008$ 0 BulAes 350D Yojed aupjodIN [ulplualep 03X 6002 ‘PINOIA
3ulnes
NN yeg leyl SOA T <10y gHL GE'T = pPaIsaAul gHL T 10y 9JED |ensn [ulplualep puejieyl 8T0C ‘Aljouuo)
J93nb
|euoiyippe (pajiodau jou uoljessad
070C ‘$sn SOA Jad 00£8% a3ued) JonInb [euonippe Jad g08$ papleun dulpluatep engeJedIN [s¥] zTOT ‘23N
- J91nb
) |euonippe (pa1odau jou
w 0T0Z ‘$SN SIA Jad 00£8% a3uel) Jonnb [euonippe Jad gov$ AN aulpluaten engeJedIN [S¥] 2TOT ‘237
-
< patione (LS6T1E-9¥E ST =N
ﬁ 9002 ‘$ | ON Ava/v8L 0T$ %G 6) PaLIdaAe AVA/€28 TC$ uonuaAIziul ON aulluale Weusin 2102 ‘ysesiH
w payiane (T9L€2-¥80 €T = 1IN
W 9002 ‘$ | ON Ava/v8L 0T$ %G 6) PaLIdAR ATVA/607 LT$ uonuaAIziul ON uoidoidng WEU3RIA 2102 ‘ysesiH
o]
w
m payiane (S2°906 09-¥T°618 LS = 1D
& £002 ‘$ | ON AIVA/S9L 6€$ %G 6) PaLRAR ATVA/TO'EVY 65$ UoRuUdAJISIUI ON uoidoidng eupuadly  QTOZ ‘uleisuigny
z
w Jeah ‘Aouaain)  ;9AIIRYD SS9UDAIIDYD awo2)no 1ad 3502 Jojesedwo) uoluaAIau| Anuno) Apnis Aio3ae)
w -3s0D -3s02 jo (1eauswaiouy)
W PloysaiyL
2 (PonURUOD) ¢ 3T1AVL



2390 | SSA

JIANG ET AL.

covering both costs and capacity influences, as these would be the

main considerations in the decision-making process [28].

Limitations of this review

This review is subject to certain limitations. It only included full eco-
nomic evaluations pertaining to tobacco use control interventions,
excluding partial economic evaluations (e.g. cost studies or efficacy
studies). Another consideration is that the database search was limited
to studies published after 1994. In addition, the literature search was
only conducted in mainstream databases with abstracts published in
English, country-specific databases were not searched in relevant lan-
guages (e.g. CNKIl in China).

Recommendations for future research

This study identified the following as important considerations for
future economic evaluations of tobacco control interventions in
LMICs. It is important to improve adherence to standard reporting
guidelines for economic evaluation studies, such as the Consoli-
dated Health Economic Evaluation Reporting Standards (CHEERS)
[54]. This is essential to provide transparency around methods and
provide sufficient detail about the study process and results. The
greater use of appropriate model-based full economic evaluation
techniques in LMICs seems warranted [10]. A model-based study
which is designed to optimize transferability would make it conve-
nient to adapt the model to other contexts and reduce the finan-
cial and capacity burden associated with conducting such research
in new settings. In line with published guidance by the Bill and
Melinda Gates Foundation [28], affordability of the interventions
and equity issues need to be considered when conducting eco-
nomic evaluations in LMIC settings [28]. Budget impact and equity
considerations are important to facilitate optimal decision-making
for resource allocation. In LMICs where comprehensive tobacco
control policies including cessation support are applied, [8] local
data could be used to inform economic evaluations for tobacco use

control interventions.

CONCLUSION

There are relatively few economic evaluations of tobacco use control
interventions in low- and middle-income countries, and there is gener-
ally a lack of high-quality studies using relevant data sources, with
comprehensive reporting of methodology, and clear adherence to the
guidance for conducting economic evaluations. The existing evidence
suggests that taxation increases on tobacco products is the most cost-
effective intervention in many low- and middle- income countries,
followed by telephone counselling alone, and then other interventions
(e.g. multimedia advocations, nicotine replacement therapy, smoking

ban and drug therapy varenicline). However, more robust evidence is

required, particularly in relation to the use of local data, comprehen-

sive sensitivity analyses and the consideration of affordability.
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