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Abstract

Background: Tobacco is a major cause of preventable morbidity and mortality, with a considerable economic burden. The purpose
of this systematic review was to summarize the evidence on the economic burden of tobacco use by searching national and
international databases so as to generate useful information about the costs of tobacco use globally.

Methods: A systematic search was conducted in Scopus, PubMed, EMBASE, ProQuest, and Web of Science (ISI) databases to
identify relevant studies from 1990 to June 2021 using keywords like burden, productivity, indirect cost, direct cost, economic,
monetary, expenditure, tobacco, smoking, and cigarettes. Cost estimates were converted into 2020 international dollars per adult.
Findings: A total of 1,781 articles were identified, of which 361 were deemed to be eligible for inclusion. Eventually, 23 articles
were found eligible. In most studies, cost estimates were provided using a prevalence-based approach. The highest total cost, as
a percentage of gross domestic product (GDP), was reported for South Korea (1.19%). Noteworthy, in all studies, indirect costs
accounted for the highest proportion of all costs. The mean total cost amounted to 5,866 million dollars. The direct costs ranged
from 179 million dollars in South Korea to 8,156 million dollars in Israel. Meanwhile, the indirect costs ranged from 289 million
dollars in Hong Kong to 9,808 million dollars in India.

Conclusion: The evidence demonstrated the considerable economic burden of tobacco use in various countries, ranging from 0.33
to 1.19% of the GDP of the investigated countries, indicating the necessity of taking immediate measures. Hence, policies are

needed to address the economic burden of smoking.
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Introduction

Asaleading cause of preventable mortality and morbidity,
tobacco use claims more than eight million lives annually,
based on the World Health Organization (WHO).*? This
number is expected to increase considerably by 2030. 3
Meanwhile, smoking causes considerable premature
disability and mortality. Non-communicable diseases
(NCDs), particularly cancer and cardiovascular diseases,
claim 41 million lives annually with 85% of these
premature deaths occurring in low- and middle-income
(LMICs). Noteworthy, tobacco use, lack of physical
activity, excessive use of alcohol, and inappropriate diets
increase the risk of NCDs.* About 80% of deaths are
attributed to NCDs, mostly due to cardiovascular and
respiratory diseases as well as lung cancer.’ It is difficult
and resource-consuming to manage these diseases as
therapeutic interventions, which are mostly expensive,
must be administered in specialized health settings.> This
indicates the necessity of using effective tools to reduce
the demand for tobacco use.

Moreover, smoking-related diseases lead to a

considerable economic burden, as evidenced by several
studies.®” There are estimates indicating an annual
economic loss of US$ 500 billion worldwide, including
productivity loss, morbidity, and premature deaths,®
accounting for 1-4% of GDP in high-income countries
(HICs) (e.g., 2.1-3.4% of GDP in Australia, 1.3-2.2% in
Canada, and 1.4-1.6% of GDP in the United States).’
Nevertheless, the topic seems to be flown under the radar
of researchers in HICs.

Globally, tobacco use is rising, with higher prevalence
among lower socioeconomic groups, and Iran is no
exception.”” The health system of Iran has three tiers,
with major contribution of private players and a poorly
equipped public sector, which along with considerably
high out-of-pocket expenditures, yields health
inequalities.!’ Hence, it can be argued that the overall
burden of tobacco use, either mortality or morbidity,
is disproportionately higher among the disadvantaged
groups, leading to higher public health expenditures and
exacerbating health inequalities.'?

Traditionally, policymakers tried to promote tobacco
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cessation by highlighting its far-reaching consequences
for the health of smokers and people around them while
not paying sufficient attention to its direct economic
impact.”® Therefore, estimation of the direct and indirect
costs of tobacco use would be a valuable solution for
following evidence-based policies to promote tobacco
use cessation. However, in comparison to HICs, there
is relatively little evidence in LMICs driven by lower per
capita health expenditures and higher unemployment
rates. The economic burden is often divided into direct
and indirect components. The former refers to the total
cost directly imposed on individuals, families, and society.
The latter refers to the loss of the present and future value
of society and family." In this regard, the purpose of this
systematic review was to summarize the evidence on the
economic burden of tobacco use by searching national
and international databases so as to generate useful
information about the costs of tobacco use globally.

Methods

The present study was conducted following PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) recommendations, including
identification, screening, eligibility, and inclusion for
systematic reviews and meta-analyses."

Search strategy and selection criteria
A systematic search was conducted in Scopus, PubMed,
EMBASE, ProQuest, and Web of Science databases to
identify relevant articles from 1990 to June 2021 using
keywords such as burden, productivity, indirect cost,
direct cost, economic, monetary, expenditure, tobacco,
nicotine, smoking, and cigarettes. Google Scholar was
also searched to enhance the chance of finding potentially
relevant articles. Moreover, reference lists of the identified
articles were hand-searched.

The search strategy used for various databases is
described in Table 1.

Title and abstract screening was performed by one

Table 1. Search Strategies used for various databases

of the researchers, followed by full-text screening by
two researchers. Disagreements were resolved through
consensus or consulting a third reviewer. The search
strategy was repeated by a second independent reviewer
to ensure the adequacy of the search process. After
searching the aforementioned databases, all identified
studies were transferred to Endnote X7, and duplicates
were removed.

Inclusion criteria

The inclusion criteria were the original articles being
published in the English language up to 2020, referring
to direct or indirect costs of the whole country, full-text
availability, and evaluation of at least three diseases.

Exclusion criteria

The exclusion criteria included studies published in
languages other than English, studies whose full text was
not available, and studies that did not obtain a passing
score in quality assessment. In addition, review articles,
dissertations, working papers, comments, and letters to
editors were excluded.

Study selection and data extraction

Data extraction was performed by one researcher,
followed by an independent evaluation by another
researcher for accuracy, according to a similar study.'®
Cost estimates were extracted as: (1) total costs; (2)
categories within level one (total costs), including direct,
indirect, and intangible costs; (3) categories within level
two, including health expenditures as part of the direct
costs; and (4) categories within level three, including
inpatient costs as part of the health expenditures or
GDP. If costs were in US dollar, they were converted
into the 2020 US Dollar; afterward, turned into the 2020
US Dollar based on the currency exchange rate in that
period. The data form contained information on the year
of publication, direct, indirect, and total costs, number
of smoking-related diseases included in the study, and

Database Search strategy

Number

Search: #1 AND #2 Filters: from 2000-2021
PubMed

(("cost"[Title] OR "economic"[Title] OR "monetary"[Title] OR "expenditure"[Title] OR "economic burden"[Title]) AND 800

("smoking"[Title] OR "tobacco"[Title] OR "cigarette"[Title]) OR "nicotine") AND (2000:2021[pdat])

(*(tiab) OR burden*(tiab) OR productivity*(tiab) OR indirect (tiab) or direct cost*(tiab)) AND (*(tiab) OR *(tiab) OR *(tiab)

Scopus
Smoking OR tobacco OR cigarette OR nicotine

cost OR economic OR monetary OR expenditure OR economic OR burden 273

(*(tiab) OR burden*(tiab) OR productivity*(tiab) OR indirect (tiab) or direct cost*(tiab)) AND (*(tiab) OR *(tiab) OR *(tiab)

EMBASE
Smoking OR tobacco OR cigarette OR nicotine

cost OR economic OR monetary OR expenditure OR economic OR burden 382

(*(tiab) OR burden*(tiab) OR productivity*(tiab) OR indirect (tiab) or direct cost*(tiab)) AND (*(tiab) OR *(tiab) OR *(tiab)

ProQuest
Smoking OR tobacco OR cigarette OR nicotine

cost OR economic OR monetary OR expenditure OR economic OR burden 38

(*(tiab) OR burden*(tiab) OR productivity*(tiab) OR indirect (tiab) or direct cost*(tiab)) AND (*(tiab) OR *(tiab) OR *(tiab)

Web of Science
Smoking OR tobacco OR cigarette OR nicotine

cost OR economic OR monetary OR expenditure OR economic OR burden 288

Addict Health. Volume 15, Number 2, 2023 | 129



Bakhtiari Aliabad et al

costs as a percentage of the national health expenditures
or GDP. Two independent reviewers extracted the data
using a researcher-made checKklist.

Quality evaluation

The quality evaluation was performed using the STROBE
(STrengthening the Reporting of OBservational studies in
Epidemiology) checklist, which is an appropriate tool for
the qualitative evaluation of observational studies. This
checklist has 22 general items, each with a series of sub-
items (a total of 32 sub-items). All sections of the articles,
including title, abstract, objective(s), problem statement,
study type, sampling, participants, variables, data
collection, statistical analysis, findings, and discussion
were reviewed to evaluate the overall quality. Each of
the aforementioned topics was scored one or zero. The
minimum and maximum scores of the STROBE checklist
are zero and 32, respectively. Articles with a score of at
least 16 were considered of high and moderate quality
while those with a score less than 16 were defined as poor
quality articles.

Results
Initially, a total of 1781 articles were identified; 800
from PubMed, 273 from Scopus, 382 from EMBASE, 38

from ProQuest, and 481 from Web of Science databases.
Following reviewing titles and abstracts, 361 articles
were deemed to be eligible for inclusion in this review
(Figure 1). Besides, three articles were identified through
a search of reference lists. Eventually, 23 studies were
found eligible. Table 2 presents a summary of the key
information of the reviewed articles.

From among the 23 eligible studies providing estimates
of smoking-related costs, either direct or indirect, 15
were conducted in Asian countries, one in Africa, four
in Europe, and three in North America. Respiratory
diseases, cardiovascular diseases, and lung and larynx
cancers were the most commonly investigated diseases.
Two studies investigated all diseases.®* In addition,
cardiovascular diseases, chronic obstructive pulmonary
disease (COPD), and lung and larynx cancers were
considered by most studies. Except for two studies, the
rest reported both indirect and direct costs. Furthermore,
16 studies estimated the total cost as a percentage of
GDP. Most studies used prevalence to estimate the
costs.181928303638 The highest and lowest rates of the total
cost as a percentage of GDP were reported for South
Korea; 1.19%' and 0.33%,* respectively. Noteworthy, for
all studies, indirect costs accounted for the highest share
of all costs, except for one study conducted in Canada.’!

Additional records identified
through other sources
(n=12)

Records excluded
(n=1,102)

Web of Science
(n=288)
PubMed R Reczr(:stl)dentlfled through
(n=800) atabase screening
(n=1,781)
Scopus
(n=273)
EMBASE Y
(n=382) Records after duplicates
removed
ProQuest (n=1,626)
(n=38)
A 4
Records screened for title
and abstract
(n=1,638)
EMBASE il
(n=22) Full-text articles assessed for
Web of Science ) eligibility
(n=147) (n=421)
PubMed
(n=116)
A\ 4
Scopus Studies included in
(n=98) qualitative synthesis
(n=23)
ProQuest
(n=38)

Figure 1. The process of study selection
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Another important finding was the large variation
concerning reported costs. Meanwhile, there was a
methodological homogeneity, with prevalence-based
approach as the most commonly used method (n=9).
The methodologies ranged from epidemiological, health
impact, and survival impact to cost-of-illness approaches.
Prevalence-based approaches consider both existing and
new cases for determining economic costs attributable
to a particular condition.® Despite their extensive
difference, evidence produced by these approaches can
stimulate policy-makers to take immediate measures to
curb the tobacco epidemic.” Noteworthy, all of them
were complementary, not contradictory. In addition,
choosing the appropriate method depends on several
factors, including study context, available data, study
question, and so on. When evaluating the effectiveness of
a policy or an intervention, incidence-based approaches
can provide valuable evidence. On the other hand,
prevalence-based approaches are appropriate for
budgeting purposes. Surprisingly, only two studies used
the WHO methodology to calculate the costs associated
with tobacco use.””* This method is based on using the
cost-of-illness approach.” The literature supported the
following measures to improve the validity of studies
intended to estimate tobacco-related costs: (a) using
a standard set of conditions/diseases; (b) following a
general, standard method (i.e., WHO guidelines); and
(c) the standard inclusion of cost areas (i.e., tangible,
intangible, etc).*?

Comparing costs among various countries is always
problematic. Even in cases where local currency is
reported using purchasing power calculator, it is unlikely
to overcome considerable differences between counties
concerning cost items, including health-related costs or
estimation of the number of deaths. Health surveillance
data are available in few countries. Nevertheless, adoption
of the WHO FCTC paved the way for taking serious
measures to access such data.**>

While intangible costs were not considered in most of
the studies, such as those related to premature mortality,
the reported costs attributable to tobacco use were
substantial. Notably, a recent study in Australia reported
that intangible costs accounted for nearly 85% of the total
social costs of smoking.” In addition, according to the
Global Burden of Diseases, years lived with a disability
account for nearly 33% of the disability-adjusted life years
related to tobacco use.”” Hence, considering intangible
costs can significantly improve the accuracy of estimates
regarding tobacco use costs.

The present study had some limitations, such as not
including studies in languages other than English, which
probably has led to publication bias. Moreover, due to
challenges in accessing grey literature, evidence provided
by such studies could not be included in the present
study. Thus, caution should be taken when generalizing

the findings.

Conclusion

The present review study demonstrated the considerable
economic burden of tobacco use in various countries,
ranging from 0.33 to 1.19% of the GDP of the investigated
countries, indicating the necessity of taking immediate
measures. Therefore, policies are needed to address the
economic burden of smoking. In comparison to previous
studies, this study provided a wider range of evidence to
compare countries and make necessary decisions. For
instance, separate estimates of both direct and indirect
costs, as well as a percentage of the GDP were provided
paving the way for a better understanding of the big
picture.
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