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Executive Summary

Chapter 1.
Introduction to the Tobacco Epidemic

Tobacco use is widely acknowledged as the single most important
preventable cause of health problems worldwide. Despite this
consensus, approximately 1.1 billion individuals smoke worldwide,
and over 4 million people currently die of tobacco use each year (1).
By 2030, the total number of smokers is expected to reach about

1.6 billion out of a global population of 8.5 billion, with approximately
10 million smokers dying annually. Current worldwide smoking
patterns suggest that 500 million people alive today will eventually

die of tobacco use (2). The problem is more serious in the developing
world, where the number of smokers is expected to increase at the rate
of 2% per year, outstripping global population growth. On the other
hand, tobacco consumption is decreasing in the developed world at

an average of 1% per year (3). Of the estimated 10 million annual
tobacco-related deaths expected by 2030, 7 million are expected to
occur in developing countries (4).

Since tobacco use is a global health problem, countries should cooperate
to address the situation on an international level even as they tailor
their tobacco control efforts to their own unique circumstances. To
advance effective tobacco control policies, data concerning the health
and economic consequences of the epidemic are required, as well as
information on how these health sequelae and costs are distributed
among individuals, households, communities, and society at large.
Costs to society at large must be further distinguished from those of the
public health-care system, as the proportion of costs borne by the latter
varies from one country to another depending on political, economic,
social, and cultural factors. Standardized economic evaluation methods
are needed to help governments and researchers measure the real costs
of tobacco use to their societies, thus paving the road to informed
tobacco control policies.
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Research for International Tobacco Control
(RITC) produced this report in an attempt to

lay the groundwork for future comparative and
conclusive research in the field of tobacco-related
economic evaluation, with a focus on developing
countries. The aims of this report are as follows:

» To provide an overview of the role and
methods of economic studies in tobacco
control policy development, and to assess
the advantages and disadvantages of each
methodology;

+ To provide an analysis of the most recent and
important findings concerning the impact of
tobacco use on individuals and health-care
systems in various societies, particularly (as
information permits) in developing countries;

+ To provide an analysis of the findings
and methodologies of studies examining
the impact of tobacco use in specific
population subgroups;

+  To provide an analysis of economic
assessments of interventions to reduce
the demand for tobacco; and

+  To set the stage for future economic research
in the area of tobacco control policy by
(a) identifying gaps in existing research and
opportunities for effective future contributions;
and (b) identifying the relevant information
sources for analysis of the economic impact
of tobacco use, and reflecting on the
availability and utility of each.

Chapter 2:
Economic Studies and Tobacco
Control Policy Development

Tobacco use imposes serious economic costs on
society. Research into the economic burden of
tobacco use provides important information that
can be used to inform political debate and raise
public awareness (2). Economic studies can:

(a) allow developing countries to substantiate
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the magnitude of the tobacco epidemic and to
quantify its impact; (b) provide a means of data
analysis and interpretation that can be used to
help develop effective tobacco control policies;
and (c) be used to evaluate the cost-effectiveness
of tobacco control policies in an effort to
optimally allocate scarce resources.

Governments may pursue several policy options
to control the demand for and supply of tobacco.
Demand can be controlled through tax increases,
advertising bans, public health announcements
in the media, warning labels, the publication

and dissemination of research on the health
consequences of smoking, and restrictions on
tobacco use in work or public settings. Tobacco
supply can be controlled through outright
prohibition, crop substitution, trade restriction,
and antismuggling efforts (2).

Research that quantifies the health impact of
tobacco use can play a key role in encouraging
policy-makers to adopt new tobacco control
policies or strengthen existing ones. An effective
way of doing this is to use the cost-of-illness (COI)
study. A COI study aims to measure all the costs
associated with a specific disease, including direct,
indirect and intangible costs (e.g., the costs
associated with a cleaner household environment
due to the absence of secondhand smoke). The
general objective of a COIl study is to increase
the understanding of the nature and extent of

an illness and its consequences for society.

Several other types of economic study designs
can contribute to tobacco control policy
development, particularly concerning resource
allocation. These include:

1. Cost-effectiveness analysis (CEA):
a comparison of at least two interventions
or programs that have a common health
outcome (e.g., reduction of blood pressure,
life-years saved). This analysis is performed
to assess the efficiency of spending relative
to program effectiveness in a situation where,
for a given level of resources, the decision-
maker wishes to maximize the health benefits
conferred to the population of concern.



A major limitation of this approach is its
inability to compare interventions with
differing clinical outcomes or effects.

2. Cost-minimization analysis (CMA): similar
to CEA, although a measure of health
outcome is not selected, and only program
costs are compared. In essence, the programs
under evaluation are assumed to have
the same degree of effectiveness, and the
lowest cost program should be favored.
The conditions under which CMA is the
most appropriate analytic design are
relatively stringent, and this method is
hence decreasing in frequency of use.

3. Cost-utility analysis (CUA): an adaptation
of CEA that aims to provide information on
costs per health effect gained. Health effect
gained is measured through a standardized
outcome measure, such as a quality-adjusted
life-year (QALY) or a disability-adjusted
life-year (DALY). The QALY, for example,
measures the outcome of a treatment or
intervention in terms of the number of
years of life saved, adjusted for quality.
Standardization of outcome measure is
designed to increase the scope of comparison
between interventions, thereby overcoming
a limitation of CEA. Both CUA and CEA
calculate costs in the same way.

4. Cost-benefit analysis (CBA): measures costs
and benefits in commensurate terms, usually
monetary. By valuing all costs and benefits
in the same units, CBA has the potential to
compare diverse interventions using the net
benefit criterion, which favors increased use
of interventions with the greatest net gain.

Although CEA, CMA, CUA, and CBA are
designed to help draw conclusions about the
efficiency of several policy alternatives, relatively
few tobacco control studies to date have employed
these methods. It is hoped this report will raise
awareness of these methods and encourage their
use in the domain of tobacco control.

Executive Summary |

Chapter 3:

Synopsis: Economic Assessments
of the Burden of Tobacco Use

on Societies

Smoking is a risk factor for a wide variety of
diseases, resulting in increased health expenditures.
Also, smoking-related morbidity may lead to lost
productivity or premature death, resulting in costs
to the smoker, the employer, and society at large.

A growing literature exists on the economic impact
of smoking on societies throughout the world.

The majority of published studies have been
undertaken in developed countries, using data
from North America and Europe, as well as Japan,
Australia, and New Zealand. Relatively few studies
have examined the economic impact of smoking in
developing countries. For the most part, published
data on the economic impact of tobacco use
consist of large-scale studies attempting to estimate
population-level or country-level direct and
indirect tobacco-related costs.

Some important DALY-based estimates of global
trends exist. DALYSs attributable to tobacco use
in 2020 may be as much as three times higher

in developing regions versus developed regions
(i.e., 94,537 DALYs versus 29,141 DALYSs).

For developing regions, this would be more than
a fivefold increase from 1990 estimates (i.e., to
94,537 DALYs from 16,772 DALYs). Comparatively,
for the developed world, the increase from 1990
would be only 1.5 times (to 29,141 DALYSs from
19,410 DALYSs). These estimates highlight the
increasing problem that tobacco dependency
poses for developing nations (5).

Most studies at the country-specific level
employed the COIl methodology, rather than the
DALY methodology. At the country level, tobacco
use was estimated to account for approximately
$7.6 billion (in 1992 U.S. dollars) in costs to
Canadian society, including $2.2 billion in

direct medical-care costs and $5.4 billion in

lost productivity (6)." In the United States, total

T All currencies throughout this report have been converted into U.S. dollars, using exchange rates in effect on December 31 of the
year in question for the study. Exchange rates were obtained from the U.S. Federal Reserve Bank of St. Louis, “Exchange Rates,
Balance of Payments and Trade Data,” at http://www:.stls.frb.org/fred/data/exchange.html#discontinued (accessed June 25, 2002).
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smoking-attributable costs for medical care in 1993
were calculated to be $50 billion ($26.9 billion
for hospital expenditures, $15.5 billion for
physician expenditures, $4.9 billion for nursing-
home expenditures, $1.8 billion for prescription
drugs, and $900 million for home health-care
expenditures) (7). Lifetime costs for smokers in
the Netherlands were estimated to be $72,000 per
person among men and $94,700 per person among
women, based on a study using 1988 data (8).
Smoking-attributable health-care cost estimates
for Germany in 1996 were $20.8 billion, with
51% of this figure composed of direct health-care
costs and 49% composed of indirect costs (9).
The cumulative direct medical cost of smoking-
related morbidity in the United Kingdom would,
according to estimates, reach approximately
$45.8 billion over a period of 20 years, beginning
in 1999. A smoking cessation strategy for this
same period is predicted to have a total cost of
$167.8 million, which translates into approximately
$1,944 per life-year saved and $35,640 per death
averted (10). In Australia, the direct and indirect
costs of smoking to the government in fiscal year
1989/1990 totaled $553.5 million. Of this amount,
$346.9 million was attributable to health-care
costs, and 56% ($194.3 million) of these health-
care costs pertained to hospital care (11).

New Zealand researchers found that if all New
Zealanders were nonsmokers, then the savings

in costs of hospital resources to taxpayers in

1986 would be $41.3 million (12). Total smoking-
attributable medical costs in China were

$620 million in 1988, including $460 million for
outpatient costs and $160 million for inpatient
costs (13). In Japan, a study based on 1995-1997
data found mean per capita monthly tobacco-
attributable medical costs to be $1,868 for deceased
smokers, $203 for those who had withdrawn from
the study, and $214 for survivors (14).

Overall, the studies in this chapter pointed to
one common finding: tobacco use exacts a
severe economic toll on health-care resources
and thereby affects governments’ ability to
devote resources to other social priorities.

RITC Monograph Series No. 1

Chapter 4.

Synopsis: Economic Assessments
of the Burden of Tobacco Use in
Population Subgroups

This chapter provides a synopsis of the findings
and methodologies of studies examining the impact
of tobacco use on specific population subgroups
(i.e., women, children, and the poor) based on a
variety of criteria (i.e., income and education).

Historically, the number of smokers rose as
incomes rose within populations. In the early
decades of the smoking epidemic, smokers in
high-income countries were more likely to be
affluent than poor. This pattern appears to have
reversed among men in the past three or four
decades, as affluent men in high-income countries
have increasingly quit smoking, whereas poorer
men have not quit. For example, in Norway,
the percentage of men with high incomes who
smoked fell from 75% in 1955 to 28% in 1990.
Over the same period, the proportion of male
smokers with low incomes declined much less
steeply, from 60% in 1955 to 48% in 1990 (2).

A similar inverse relationship is found between
education levels and smoking. On average,
individuals who have received little or no education
are more likely to smoke than those who are
more educated. Studies in Brazil, China, India,
South Africa, Vietnam, and several Central
American nations confirm this pattern (2).

There is, however, reason to believe these inverse
relationships do not necessarily hold in the
developing world. While little research currently
exists on the distribution of smoking prevalence
among population subgroups in the developing
world, a survey in Khartoum, Sudan, showed that
64% of doctors and university lecturers, and 34%
of medical students, smoke. Similar results have
been shown in other major urban centres of the
developing world, such as Nairobi, Kenya, and
Shanghai, China (15).



Tobacco use is a growing problem for women
worldwide. Smoking kills over half a million
women globally each year, and this number is
increasing rapidly. It is estimated that between
1950 and 2000, 10 million women have died
from smoking. In developed countries, such as
the United Kingdom and the United States,
cigarette smoking is now the single most important
preventable cause of premature death in women,
accounting for at least a third of all deaths in
women aged 35-69 (16).

In developed countries, the proportion of female
smokers has declined over time at a slower rate
than among male smokers. More troubling is

the growing number of teenaged female smokers.
In the United States, smoking rates among female
high school seniors have increased from 18% in
1991 to 24% in 1997 (17).

There are a number of tobacco-related health
issues that are specific to women. For example,
smoking has a damaging effect on women’s
reproductive health and is associated with
reduced fertility and early menopause. Also,
estimates suggest 29% of deaths from cervical
cancer are caused by smoking, and smoking
while taking the birth control pill can increase
the risk of heart disease tenfold (18-21).

Smoking by women also has adverse effects on
the fetus during pregnancy. In the United States,
smoking is believed to be responsible for 15%
of all preterm births and 20%-30% of infants
with low birth weight that require perinatal
intensive care (22, 23).

Infants and primary school-aged children who live
in households with smokers are at a significantly
greater risk for a variety of illnesses (i.e., upper
and lower respiratory tract infections) (23). In
the United States, the condition of 400,000 to

1 million asthmatic children has been worsened
by exposure to secondhand smoke, and the odds
of developing asthma are twice as high among
children whose mothers smoke at least 10 cigarettes

Executive Summary

a day. These conditions represent a significant
proportion of all childhood morbidity and
therefore increase both the demand for pediatric
health services and direct medical costs (17).

Estimates suggest parental smoking results in
more than 5.4 million excess cases of childhood
disease and 6,200 excess childhood deaths in

the United States (24). Tobacco-related morbidity
in children results in annual direct medical
expenditures of $4.6 billion, and mortality leads
to a cost of $8.2 billion (25). For indirect costs,

it was found that smoking causes an estimated
44,000 male and 19,000 female deaths at ages
15-54 in the United States, leaving 31,000 fatherless
and 12,000 motherless youths. The resulting
expenditure for the U.S. federal government-
funded social security survivors’ insurance tax
was approximately $1.4 billion in 1994 (26).

Tobacco use has a disproportionate impact
on vulnerable population subgroups,

such as women, children, and people of
low socioeconomic status. More research
must be conducted to understand whether
the impact is different in developing
countries compared to developed countries.

Chapter 5:

Synopsis: Economic Assessments
of Interventions to Reduce the
Demand for Tobacco

Governments can pursue a variety of intervention
strategies to reduce the demand for tobacco.
These strategies are divided into two broad
groups: prevention and cessation. Prevention
strategies include tobacco taxation, restrictions
on selling tobacco products (e.g., to minors),
restrictions on areas where tobacco can be
smoked, provision of health information,
advertising against tobacco, and bans on tobacco
advertising and tobacco-sponsored promotions.

RITC Monograph Series No. 1
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Cessation strategies include behaviour therapy,
community interventions, physician counseling,
and pharmacotherapy.

The published literature suggests tobacco taxation
policies are an effective means of lowering
cigarette consumption. For example, the World
Health Organization (WHO), using a World
Bank estimate, states that a tax increase of 10%
worldwide would cause 42 million people to give
up smoking and avert at least 10 million tobacco-
related deaths (27). The effectiveness of taxation
rests with the inverse relationship between tobacco
price and consumption. Tax increases, however,
should not be pursued without considering their
potential impact on the demand for other “sin”
products. Some evidence suggests higher cigarette
taxes could lead to increased demand for liquor,
or to higher consumption of smokeless tobacco.

Evidence suggests that tobacco advertising bans
can reduce the demand for tobacco products.
For example, one study predicted the European
Commission’s (EC) directive to ban tobacco
advertising entirely by the year 2006 could reduce
tobacco consumption by 6.3% and cigarette
consumption by 7.9% in 11 EC countries (29).
However, the evidence on the effectiveness of
advertising bans as a sole policy instrument is
equivocal, and suggests they are more effective
when implemented as part of a comprehensive
tobacco control strategy. To date, most of the
economic studies on the effectiveness of tobacco
advertising and advertising bans have been
conducted in developed countries. As the
tobacco industry continues its aggressive
marketing of tobacco products in developing
countries, research on the impact of both
tobacco advertising and advertising bans would
shed light on their effectiveness within the
developing country context. In particular,
countries where smoking among women is still
low but advertising by the tobacco industry is
rising, present researchers with an opportunity
to study the effects of the industry’s marketing

RITC Monograph Series No. 1

strategies and how advertising bans might
effectively counter the growth of the tobacco
epidemic among women in these countries.

Smoking cessation strategies generally lead to
additional costs per additional life-year saved,
or additional costs per QALY. For example, one
study of nicotine gum as an adjunct to physician
counseling found the additional cost per life-
year saved from this combination therapy to

be as high as $6,465 for individual males (29).
The authors of the study, as was the norm for
economic evaluations of cessation strategies,
concluded the therapy was cost-effective despite
the additional cost. Many of these studies,
however, did not compare the intervention

in question to another therapeutic option,

so an unanswered question in this research

was often “cost-effective compared to what?”

Research has demonstrated the potential of
tobacco prevention and cessation strategies

to curb tobacco use. The next step in this area
should be to study which strategies, and
combinations thereof, would be suitable for
the developing world. Additionally, research
must be pursued to clear up misconceptions
(e.g., tobacco taxation could generate
unemployment for plantation workers)

and remove structural constraints (e.g.,
availability of pharmaceutical therapies such
as nicotine replacement therapy (NRT)) that
could act as barriers to the implementation of
appropriate strategies in the developing world.



Chapter 6:
Conclusions and
Recommendations

This chapter summarizes the general conclusions
of the report and provides recommendations

for future tobacco control research. The report
demonstrates that economic studies have a
critical role to play in measuring the real costs

of tobacco use to developing countries, and in
informing tobacco control policy development.

The report’s conclusions can be summarized
as follows:

+  Tobacco consumption exacts a significant
economic toll on developed and developing
countries;

»  The economic impact of tobacco use is
particularly severe in the developing world,
where tobacco-related expenditures compete
with other social priorities for relatively
scarce resources;

*  The situation in the developing world is
worsening, as the epidemic is growing
rapidly and disproportionately in low-
and middle-income countries;

»  Tobacco control interventions are
demonstrably effective in reducing
tobacco consumption; and

+  Tobacco control research is under-funded
relative to the importance of the problem,
and its potential to positively impact policy
development.

Executive Summary

The report makes the following
recommendations for future tobacco
control research:

«  Economic tobacco control studies should
focus on developing countries, and on
vulnerable population subgroups, such as
women, children and the poor;

»  Developing country studies monitoring
the burden of disease and its associated
economic impact should be encouraged.
Where feasible, studies should take advantage
of existing data sources such as the Living
Standards Measurement Study (LSMS)
of the World Bank, or the WHO/CDC'’s
NATIONS dataset. Studies should also
explore alternatives to the prevalence
based COIl methodology;

+  Developing country research tailored
to assessing tobacco control policies and
interventions in local contexts should be
encouraged; and

+  Economic evaluations of prevention and
cessation interventions should be done
in local developing country contexts, as
costs and effectiveness are likely to vary.
Cost-effectiveness studies should improve
their methods by expanding the analytical
perspective to reflect the societal perspective,
and by reporting incremental rather than
average cost-effectiveness ratios.

RITC Monograph Series No. 1
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Introduction to the

“Very rarely do we have
the ability to predict an
epidemic so far in the

future and also have the

knowledge to prevent it

11" World Conference on
Tobacco or Health (9)

Tobacco Epidemic

1.1 The Tobacco Epidemic

Tobacco use is now widely acknowledged to be the single most important
preventable cause of health problems worldwide (1). Despite this
consensus, approximately 1.1 billion people smoke worldwide, and

over 4 million people currently die of tobacco use each year (1).
Between 2025 and 2030, the total number of smokers is expected

to reach about 1.6 billion out of a global population of 8.5 hillion,

with approximately 10 million smokers dying annually (2). Current
worldwide smoking patterns suggest that 500 million people alive

today will eventually die of tobacco use (2). About 100 million of

these deaths will occur among Chinese men alone (2).

Once largely a problem in developed countries, the tobacco epidemic
has become a growing concern in many developing countries as well.
In high-income countries, the trend in overall numbers of smokers
has shown a general decline over the past three decades. In low- and
middle-income countries, however, the overall number of smokers

is increasing, and these now account for more than 80% of today’s
total worldwide smoking population (2). The tobacco epidemic has
therefore expanded from its original locus, high-income countries,
to low-income regions.

A 1988 WHO press release reported that while tobacco markets are
decreasing in Western, industrialized countries at the rate of 1% per
year, tobacco consumption is increasing in developing countries at an
average rate of 2% per year, outstripping global population growth (3).
Of the estimated 10 million annual tobacco-related deaths expected by
2030, 7 million will occur in developing countries (4).

People in developing countries now consume approximately one-third
to just over one-half of the world’s tobacco (1). To illustrate this, between
1970 and 1990, for every tonne of tobacco that Canadian adults gave up,
populations in the low- and middle-income countries of Africa, Latin



America, Asia and the Middle East consumed
approximately 20 additional tonnes (5).
Unfortunately, legislative controls and other
measures used to limit the use of tobacco either
do not exist or function poorly in most
developing countries (3).

The increase in cigarette smoking in developing
countries is largely due to the shift in attention
of transnational tobacco companies from the
developed world, where they face a powerful
antismoking climate, to the markets in the
developing world. In low- and middle-income
countries, tobacco companies are successfully
targeting their advertising at women, the young,
and the business and professional classes.

China is the largest producer and consumer of
cigarettes in the world (3). Over half the global
increase in tobacco use between 1976 and 1986
took place in China, where 61% of males over
15 years of age and almost 75% of males aged
45-64 are smokers (7). Overall, China has about
300 million smokers, and has been labeled the
prize of the tobacco market. According to one
study, male lung cancer mortality in China is
expected to rise to 900,000 annual deaths in
2025, from 30,000 deaths in 1975 (7).

Bangladesh is another notable case. In the past
10 to 15 years, cigarette consumption has more
than doubled in that country, and over 100,000
acres of land that could produce food are planted
with tobacco instead (8). Tobacco is a direct
competitor for land with transplanted aman, the
major rice crop, and with wheat. Lung cancer is
already the third most common cancer among
males, and annual deaths from this cause are
expected to increase by 1,200 within 15 years (8).
A more important health risk, however, may

be the reduction in nutritional status of young
children that results from expenditure on tobacco
products in households whose income for food
purchases is already marginal. Smoking only

five cigarettes a day in a poor household in
Bangladesh could lead to a monthly dietary
deficit of 8,000 calories (8), which could be

fatal for already malnourished children.

Introduction to the Tobacco Epidemic

Given the perilous situation concerning tobacco
use in the developing world, the time is right for
researchers and policy-makers to focus on the
problem before the dire predictions described
above become matters of fact.

1.2 Tobacco Control Efforts

Tobacco use is a global problem that requires
countries to cooperate in strong international
action even as they tailor their tobacco control
efforts to their own unique circumstances. In
October 2000, representatives from 150 countries
convened in Geneva, Switzerland, to begin
negotiating the first international convention
to address a health issue in the 50-year history
of the WHO. Due to be completed by 2003,
this agreement is known as the Framework
Convention on Tobacco Control (10).

Developing countries are already overwhelmed
by problems of malnutrition and endemic
infectious diseases, and these problems are
exacerbated by the absence of adequate health
services (6). These countries can ill afford the
increase in mortality caused by the tobacco
epidemic, whether measured in terms of loss
of human health, or in terms of economic costs
(e.g., use of medical- and health-care services,
lost productivity, fires, or the use of land to
grow tobacco) (4).

Because the tobacco epidemic is more recent
in developing countries, the adverse health
consequences are not yet as evident as they
are in developed countries (4). Basic
epidemiological information is lacking in
many developing countries. Of countries
that do have such data, most of the reliable
or countrywide surveys that were used to
extract the data were initiated too late to

be useful at this time. As a result, there is
insufficient information on trends in the
diseases and mortality caused by smoking (4, 6).
Public knowledge of tobacco hazards is also
often lacking or absent (6).
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The problem is compounded by the fact that

life expectancy at birth in developing countries

is 63 years, 12 years shorter than in developed
countries (4). Tobacco-related health problems in
developing countries have hitherto been masked
by this shorter life expectancy, as some smokers
die from other causes (4). In some poor countries,
however, the epidemic of smoking-related diseases
already rivals infectious disease and malnutrition
as a priority public health problem (1). As life
expectancy increases, the tobacco toll will become
even more evident (4). According to the WHO,
“smoking diseases will appear in developing
countries before communicable diseases and
malnutrition have been controlled, and thus

the gap between wealthy and poor countries

will widen further” (3). It is therefore imperative
that preventive action be taken to combat the

ill effects of tobacco use.

The governments of many developing countries
underestimate the direct and indirect costs of
tobacco use, while they tend to overestimate

the importance of tobacco for their national
economies. Consequently, many governments
have not yet implemented tobacco control
policies to discourage tobacco use. An enhanced
understanding of the economic dimensions of the
tobacco epidemic is required to advance effective
tobacco control policies in developing countries.
Data concerning the health and economic
consequences of the epidemic are also needed,
as well as information on how these health
sequelae and costs are distributed among
individuals, households, communities, and
society at large. Costs to society at large must be
further distinguished from those of the public
health-care system, as the proportion of costs
borne by the latter varies from country to
country, depending on political, economic,
social, and cultural factors. Standardized
economic evaluation methods are needed to
help governments and researchers measure

the real costs of tobacco use to their societies,
thus paving the road to informed tobacco
control policies.

RITC Monograph Series No. 1

RITC produced this report in an attempt to lay
the groundwork for future comparative and
conclusive research in the field of tobacco-related
economic evaluation, with a focus on developing
countries. This report reviews and synthesizes
the literature on tobacco-related economic
evaluation, and documents the methodologies
used to measure the costs of tobacco use to
health-care systems and societies. It is directed

at a general audience of tobacco control
researchers and policy-makers, especially in
developing countries, and researchers familiar
with economic evaluation methods but unfamiliar
with the relevance of these methods to the study
of the tobacco epidemic.

1.3 Aims of Report
The aims of this report are as follows:

» To provide an overview of the role and
methods of economic studies in tobacco
control policy development, and to assess
the advantages and disadvantages of each
methodology (Chapter 2);

»  To provide an analysis of the most recent
and important findings concerning the
impact of tobacco use on individuals and
health-care systems in various societies,
particularly (as information permits) in
developing countries (Chapter 3);

» To provide an analysis of the findings and
methodologies of studies examining the
impact of tobacco use in specific population
subgroups (Chapter 4);

* To provide an analysis of economic
assessments of interventions to reduce
the demand for tobacco (Chapter 5); and

»  To set the stage for future economic
research in the area of tobacco control
policy by (a) identifying gaps in existing
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research and opportunities for effective the dates covered in the search are presented
future contributions, and (b) identifying in Table 1, and a detailed description of the

the relevant information sources for analysis contents of each database is given in Appendix A.

of the economic impact of tobacco use, and

reflecting on the availability and utility of The literature identified throughout this
each (Conclusions, Appendices). methodology is presented in the following
chapters.
All currencies in this report have been converted
1.4 Methodology of Report into U.S. (United States) dollars. For any study
reporting results in a currency other than U.S.
The MEDLINE, HealthSTAR, EconlLit, and dollars, a conversion was made using exchange
Cochrane Database of Systematic Reviews rates in effect on December 31 of the year in
databases were searched to identify published question for the study. Exchange rates were
articles related to the economics of tobacco obtained from the U.S. Federal Reserve Bank
use. Three categories of words were formed of St. Louis (“Exchange Rates, Balance of
to generate a comprehensive search of articles Payments and Trade Data,” at www.stls.frb.org/
related to tobacco (keywords: “tobacco’, fred/data/exchange.html#discontinued, accessed
“cigarette”, “smoking”, “smoker”), economics June 25, 2002).

(“cost”, “expenditures”, “economic evaluation”,
“economic impact”), and developing countries
(“developing countries”, “developing world”,
“third world”). The three groupings were then
combined to identify articles related to the
economics of tobacco and, more specifically,
articles dealing with this topic in developing

countries. The scope of each database and

Table 1.1 Databases and Dates Covered in the Literature Review.

Database Scope Dates Covered
MEDLINE Biomedical literature 1966-2001
HealthSTAR Health services, technology, 1975-2000

administration, and research

EconlLit International economic journals 1969-2001
Cochrane Database Systematic reviews of 2001
of Systematic Reviews the effects of health care
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Economic Studies and Tobacco
Control Policy Development

2.1 Introduction

Tobacco’s adverse consequences impose serious economic costs on

society. Research into the economic burden of tobacco use provides
“Real changes in society important information that can be used to inform political debate and
raise public awareness (2). This chapter outlines the role of economic
studies in tobacco control policy development, provides an overview
the economic dimension of the most important methods used by economists, and describes
the relative advantages and disadvantages of each methodology.

can be made only when

of the issue in question
is fully understood.”

2.2 The Role of Economic Studies in Tobacco
Control Policy Development

Gro Harlem Bruntland, MD,
Director General, World Health

Organization (1) There are several ways that economic studies can contribute to tobacco

control policy development.

First, economic studies can contribute to the development of effective
tobacco control policies and the assessment of their impact. Economic
studies can also aid in analyzing a variety of mechanisms to reduce
the demand for and supply of tobacco, including assessing the cost-
effectiveness of tobacco control interventions. Since there is less
research — and less consensus — on the cost-effectiveness of tobacco
control interventions, particularly in the developing country context,
this report will place particular emphasis on these issues.

Many governments in developing countries are reluctant to curtail tobacco
production and use, as they enjoy significant revenues from excise taxes
on cigarettes and the export of tobacco leaf (3). Macroeconomic and
econometric tobacco studies analyze data related to the tobacco economy
to develop effective tobacco control policies and assess their economic
impact. Relevant data include trade (import and export) and agricultural
production statistics for tobacco and tobacco products, and information
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on the production of tobacco leaves, land area
devoted to tobacco farming, employment in
tobacco manufacturing, annual per capita and
total tobacco consumption (usually cigarette),
and prices of tobacco products. Important
outcomes in a macroeconomic tobacco control
analysis will typically include the impact of the
policy on tobacco consumption, the national
economy, government revenues, employment,
and the distribution of post-tax income.

Comprehensive tobacco control policies based
on such studies have been shown to be effective
in reducing tobacco use in both developed and
developing countries, thus contributing to long-
term reductions in tobacco-induced morbidity
and premature mortality without harming
economies (3, 4). Government strategies to
further these ends typically combine fiscal and
nonfiscal measures. Econometric evidence has
shown that the most important determinant
of cigarette consumption is the price (5), and
that for every 10% increase in cigarette prices,
consumption is likely to decrease by about 4%
in developed countries and 8% in developing
countries (5). The effect appears to be
particularly marked in youth. The same 10%
increase in the price of tobacco translates into
a reduction of approximately 12% in tobacco
consumption by adolescents. This material has
been well-analyzed elsewhere (2), and it will
not be the focus of this report.

Second, economic studies may help developing
countries to substantiate the magnitude of the
tobacco epidemic and quantify its impact. Such
studies make use of epidemiological estimates

of morbidity and disability for specific conditions
(e.g., lung cancer), or specific risk factors

(e.g., smoking), and translate them into estimates
of costs and cost-effectiveness. Studies of the
economic burden of tobacco use can be used to
prioritize research investment and spending on
health interventions, with the aim of realigning
spending toward investments and interventions

that will have the largest impact on populations
and vulnerable groups in the developing world.
For example, it is worthwhile to note that global
expenditures on tobacco control research are
modest in spite of the significant burden of
tobacco-related disease. Furthermore, most
economic studies have taken place predominantly
in developed countries and are only partially
relevant to the socioeconomic and political
climate in many developing countries (3).

Third, many countries lack information on the
cost-effectiveness of tobacco control interventions,
such as community-based interventions to
prevent smoking, and tobacco cessation programs.
Program evaluation information of this sort is
designed to improve the allocation of resources
across different health interventions to maximize
health. It may be that there are relatively low-cost
preventive or smoking cessation measures that
yield relatively large health benefits. Expanding
provision of such interventions should, therefore,
be considered.

With the above summary in mind, the remainder
of this chapter outlines the basic methods used
in economic studies to investigate the magnitude
and burden of the tobacco epidemic, and
economic studies that are concerned with
tobacco control interventions.

2.3 Macroeconomic Studies of
Tobacco Control Policies

Macroeconomic tobacco control analyses typically
include the impact of the policy on tobacco
consumption, the national economy, government
revenues, employment, and the distribution of
post-tax income. A considerable body of work
exists on macroeconomic issues related to the
tobacco epidemic, and many of the key findings
are analyzed and discussed in the landmark 1999
World Bank Report, Curbing the Epidemic:

T A macroeconomic analysis of a highly effective excise tax-based tobacco control strategy (i.e., South Africa) is found in van
Walbeek (6). This and other useful related publications are available online at http://www.idrc.ca/ritc/en/publications/index.html.
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Box 2.1 Dispelling Concerns Regarding the Implementation of Tobacco

Control Strategies.

Controlling tobacco can result in job losses

Reducing the demand for cigarettes does not imply a lower employment level. Money spent on
tobacco would instead be spent elsewhere, leading to replacement jobs for those individuals
who lost their occupations in the tobacco industry. There may be some countries, notably in
sub-Saharan Africa, that could suffer an employment drop from a worldwide reduction in
cigarette smoking because their economies are heavily reliant on tobacco farming. This drop,
however, would occur gradually, perhaps over a generation, and adjustment policies could be
developed to mitigate the employment effects of a drop in demand.

Higher tobacco taxes reduce government revenue

Evidence has shown that increases in tobacco taxes produce a net gain in government
revenues because addicted consumers react slowly to upward price pressures. A global
10% increase in cigarette excise taxes would boost tax revenues by roughly 7%.

Higher tobacco taxes lead to more smuggling

Very high tax rates will still produce net gains in revenue and lead to decreased
consumption. An appropriate policy would be to adopt tax increases and a tough
stance against smuggling.

Higher tobacco taxes will disproportionately affect poor consumers

Since poor consumers are more sensitive to price increases than rich consumers, their
use of tobacco products can be expected to drop more dramatically after a tax increase.
Consequently, their relative financial burden will diminish.

Governments and the Economics of Tobacco Smokers experience beneficial effects from

Control (2). This section excerpts some of the key
issues and findings from the executive summary
of the report, available online in its entirety at
http://www1.worldbank.org/tobacco/reports.asp.

2.3.1 Macroeconomic Theory and
Smoking

Macroeconomic theory posits that consumers
are the best decision-makers regarding how to
spend their own money. This theory is based on
two assumptions: (a) consumers make rational
and informed spending decisions after weighing
the costs and benefits of taking action; and

(b) consumers incur all the costs of their actions.
When consumers act in accordance with these
two assumptions, macroeconomic theory asserts
that society maximizes the efficient allocation

of resources.

smoking (e.g., pleasure, relief of stress) and
weigh these against the costs of tobacco exposure
(e.g., ill health, money spent). For smokers to
continue their behaviour (and pay to do so),
macroeconomic theory would suggest they
perceive the benefits of tobacco use to outweigh
the costs. However, purchasing tobacco products
is different from purchasing other consumer
goods, for four reasons: (a) nicotine is addictive;
(b) some smokers are not completely aware of
the higher risks of disease and premature death
associated with tobacco use; (c) smoking usually
begins in the teenage years or early adulthood,
when people do not always have the capacity to
fully understand the risk of addiction and the
costs of tobacco use; and (d) some smoking costs
(e.g., higher health-care costs in public health-care
systems) are borne by nonsmokers, a fact that
may encourage smokers to continue smoking
because they alone do not bear all of the costs.

RITC Monograph Series No. 1
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Because not all smokers completely understand the
risks involved in smoking, or incur the full costs
of their behaviour, governments may consider
pursuing intervention strategies to help provide
adults with enough information to make an
informed choice. Strategies may also be directed
at protecting nonsmokers from exposure to
secondhand smoke or discouraging young
people from taking up the habit. Government
strategies may aim to reduce either the demand
for or the supply of tobacco (2).

2.3.2 Strategies to Reduce Tobacco
Demand

2.3.2.1 Raising Taxes

Raising the price of tobacco products through
increased taxation is an effective means of reducing
demand in both high- and low-income countries.
As reported in a review by the World Bank (2),
higher taxes are associated with lower consumption
and a reduction in the number of ex-smokers
who resume the habit. Additionally, higher taxes
discourage people from taking up the habit. A
10% increase in cigarette price will on average
reduce consumption by approximately 4% in
high-income countries and 8% in low- and
middle-income countries.

The World Bank report (2) states that the
optimal level of taxation is difficult to establish
because it is dependent on numerous factors
(e.g., the extent to which protecting children

is an objective, the desired revenue gains, the
required degree of reduction in disease burden).
In countries with taxation policies to control
tobacco demand, and where cigarette
consumption has fallen, taxes account for

at least two-thirds of the retail price of a

pack of cigarettes. These taxes account for
two-thirds or more of the price in high-income
countries, and no more than half the price in
low-income countries (2).
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2.3.2.2 Nonprice Measures

Several initiatives are reported (2) to fall into the
domain of nonprice measures: tobacco advertising
bans, public health announcements in the media,
warning labels, the publication and dissemination
of research on the health consequences of smoking,
and restrictions on tobacco use in work or public
settings. These measures have the most impact
on populations with a limited awareness of the
health dangers of smoking. Advertising bans can
reduce demand by approximately 7% in high-
income countries.

2.3.2.3 Nicotine Replacement Therapy

This strategy involves helping people who wish
to quit smoking gain access to NRT (e.g., “the
patch™) (2). Replacement therapy enhances the
effectiveness of efforts to quit and can reduce
withdrawal costs. Currently, NRT is difficult to
obtain in many countries.

The individual impact of each strategy is

not known because the strategies are often
implemented in combinations. Yet the presence
of one strategy can facilitate the effectiveness
of the others, so these initiatives should be
pursued as a group (2).

Chapter 5 synthesizes the economic evidence on
the effectiveness of such measures to reduce the
demand for tobacco.

2.3.3 Strategies to Reduce Tobacco Supply

The World Bank report (2) includes the following
within the rubric of strategies to reduce tobacco
supply: outright prohibition, crop substitution,
trade restriction, and efforts to contain smuggling.
According to the World Bank, the first three
strategies have constraints that could prevent
smooth implementation. First, a complete ban
would not likely garner enough public support
to be politically acceptable, and would also
require governments to forego tax revenue. As
for the second option, farmers are reluctant to



Box 2.2 Recommended Actions

to Curb Tobacco Use.

Governments interested in strong
tobacco control initiatives should:

* Raise taxes based on the tax rates of
countries where smoking levels have
fallen after a tax hike;

e Publish and distribute research on the
health effects of tobacco, add warning
labels to tobacco products, adopt
advertising and promotion bans, and
restrict smoking in public places and
in the workplace; and

e Increase access to nicotine
replacement and other cessation
therapies.

International organizations (e.g., United
Nations agencies) should:

* Highlight the importance of tobacco
control in their programs;

e Support research into the causes,
effects, and costs of smoking;

 Examine the cost-effectiveness
of tobacco control policies and
initiatives; and

= Address international tobacco control
matters (e.g., tax harmonization to
deter smuggling).

support crop substitution because the incentives
to grow tobacco are far greater than for many
other crops. The third option would have
minimum effect since trade restrictions, such as
import limits or bans, do not have much impact
on global cigarette consumption. Only the fourth
option — antismuggling policies (e.g., tough law
enforcement, tax stamps) — would have positive
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benefits, because they can preserve government
tax revenue, which can then be devoted to
demand-oriented curbs against smoking (2).

A detailed description of the methods used to
conduct macroeconomic studies lies beyond the
scope of this report. Those interested in learning
more about the methods, or in performing
macroeconomic analyses, are advised to consult
the Economics of Tobacco Control Toolkit available
online at http://www1.worldbank.org/tobacco/
toolkit.asp.

The toolkit was developed for people who want
to research issues concerning the economics of
tobacco control in a specific country. It provides
detailed information and guidance on the various
elements of a macroeconomic analysis, including
how to estimate the price elasticity of demand
for tobacco products, and how these elasticity
estimates can be used to predict the likely impact
of changes in tax rates on consumption and
government revenues. In addition, the toolkit
addresses how to consider issues in the design
and administration of tobacco taxes; how to
estimate tobacco-related employment and the
possible impact that a fall in tobacco consumption
would have on total employment; and how to
investigate the likely impact of tobacco control on
the poor. The toolkit will also aid in researching
what types of tobacco products are being smuggled
and illustrate different methods that can be used
to estimate the size of the smuggling problem.

2.4 Methods: Cost Assessment
for Use in Disease Burden
and Economic Evaluation
Studies

The remainder of this chapter presents the
methodologies used in economic studies
designed to substantiate the magnitude of
the tobacco epidemic and quantify its impact,
or to assess the cost-effectiveness of tobacco
control interventions. As such studies require
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consideration of costs, this section introduces
some necessary concepts and terminology;
subsequent sections describe different methods
for using cost information in economic studies.

2.4.1 The Opportunity Cost Principle

Economics can be described as a science

that studies how society manages its scarce
resources (7). For economists, scarcity describes
the fact that resources are limited rather than
infinite. Moreover, because resources are scarce,
consumption of a resource for any given purpose
imposes costs, which implies that alternative uses
of that resource are foregone.

Costs to society occur when resources are diverted
from uses to which they would have otherwise
been put, or when the total amount of goods and
services available to be consumed is reduced (8).
The economist defines costs based on the concept
of an “opportunity cost,” which describes the
benefit derived from the best alternative use of a
particular resource (9). For example, the value of
the best alternative use of land that is currently
used for growing tobacco is defined as the benefit
derived from the next most valuable crop that
could be produced on that land.

2.4.2 Classification of Costs in Health
Economic Evaluations

2.4.2.1 What Type of Costs?

In health economics literature, “direct” costs
generally refer to changes in resource use
attributable to the intervention or treatment
regimen. “Indirect” or “productivity” costs refer
to productivity gains or losses related to illness
or death.

Direct costs include the value of all the goods,
services, and other resources that are consumed
in the provision of an intervention or in the
management of its consequences. Although direct
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costs are often thought of as involving a monetary
transaction, they are actually defined as the use of
the resource rather than a monetary exchange.
Direct costs encompass all types of resource use,
including the health-care costs of hospitalizations,
physician services, medications, home health
care, and family, volunteer, or patient time.

Direct costs can be further divided into “direct
health-care costs” and “direct nonhealth-care
costs.” Direct health-care costs include the
resources consumed in the health-care process,
namely the costs of ambulatory care, drug
treatment, hospital care, rehabilitation, and long-
term care. Direct nonhealth-care costs include,
for example, child care costs for a parent
attending a smoking cessation program, the
increase in total costs required by a dietary
prescription, and the costs of transportation to
and from the clinic. The time family members
or volunteers spend to provide home care is also
considered a direct nonhealth-care cost.

Indirect costs are defined as the costs incurred by
productivity losses, such as those due to premature
retirement or premature mortality. Indirect costs
are generally divided into morbidity costs and
mortality costs. Morbidity costs refer to the costs
associated with lost or impaired ability to work
or engage in leisure activities due to morbidity.
Mortality costs refer to lost economic productivity
due to death. Use of the term “indirect costs” is
becoming less common to avoid confusion with
the traditional use of this term by accountants

to denote overhead costs. It has been replaced in
recent work by the term “productivity costs” (10).

2.4.2.2 Costs to Whom?

Several perspectives may be adopted in health
economic evaluations, including that of society,
the patient, the employer, and the institution
providing the health-care service. An item may
represent a cost from one point of view but not
from another. For example, the costs of travelling
to and from a health-care institution for treatment
represents a cost from the patient’s point of view



but not necessarily from the health-care provider’s
point of view (11). The societal perspective
considers all gains and losses (all costs) and is
thus the most comprehensive.

Because definition and measurement of the
costs associated with tobacco use depends on
which point of view, or perspective, is assumed
in the analysis, the following sections provide
an inventory of the various types of tobacco-
related costs as they pertain to governments,
businesses, individuals and their families, and
the environment. There are a number of studies
of the costs of smoking; to date, however, no
one study has addressed all aspects of tobacco-
attributable costs.

2.4.3 An Inventory of Tobacco-Related
Health-Care Costs

2.4.3.1 Direct Tobacco-Related
Health-Care Costs

Tobacco use results in medical care not only for
smokers but also for nonsmokers exposed to
tobacco smoke. The treatment of tobacco-related
diseases requires a variety of medical services,
such as hospitalizations, physician services, other
health practitioners’ services, prescription drugs,
home care, and nursing home care. In many
industrialized countries, health care is financed
by private insurance or by socialized health-care
plans; in many developing countries, however,
medical-care expenditures are borne by the
patients themselves.

Various methods exist for calculating direct
costs. For example, a U.S.-based group studied a
representative sample of emergency department
visits to determine the incidence of tobacco-related
illnesses (12). Seven percent of all visits and 12%
of gross billings were found for illnesses associated
with tobacco use. After calculating attributable
risk, it was determined that 3% of visits and 5%
of gross billings were directly attributable to
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tobacco. When the latter figures are extrapolated
to all emergency departments in the United
States, the result is nearly 2.5 million visits and
$500 million per year.

2.4.3.2 Direct Tobacco-Related Costs
(Health-Care and Nonhealth-Care)

Costs to Individuals

Smoking affects smokers and their families in
terms of time and cost needed to care for the
smoker at home or at the hospital; to launder
clothes and clean the air of smoke; to repair and
replace articles damaged by cigarette burns; to
travel to health-care providers; to quit smoking;
and to try to quit smoking (13). In addition,
cigarettes cost money, and the need to smoke
often results in expenditures that would be more
beneficial elsewhere. In developing countries,
the cost of buying cigarettes can amount to

as much as 25% or more of an individual’s
disposable income (14).

A report written by PATH Canada and Work

for a Better Bangladesh illustrates the costs of
diverting income to tobacco from an individual’s
basic needs, such as food and shelter, thus
demonstrating that tobacco use further
aggravates poverty (15). If personal tobacco
expenditures in Bangladesh were reallocated

to basic needs, a typical cigarette smoker could
increase her monthly food expenditure by 50%
on average and have additional money for
education and housing. Smokers who replace
current tobacco spending according to established
patterns could add 400-800 calories/day to their
children’s diet, and contribute more money to
their education, clothing, housing, and other
needs. This increase in calorie intake represents
almost 75% of the minimum daily calorie
requirement for children aged three and
approximately 50% for children aged four to six.

Tobacco use may also reduce an individual’s
disposable income by increasing health-care and
insurance payments. One example is illustrated
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in a U.S. study that gathered 1988 data on paid
claims from a large U.S. health insurer’s indemnity
plan (16). Tobacco users had more hospital
admissions per 1,000 (124 versus 76) and days
per 1,000 (800 versus 381), a longer average
length of stay (6.47 versus 5.03 days), higher
average outpatient payments ($122 versus $75),
and higher average insured payments ($1,145
versus $762). Because insurance plans typically
set premiums according to frequency claims

and payments, the results suggest that privately
insured smokers in the United States may pay
more in insurance than nonsmokers with similar
health-care plans.

Costs to Governments

The primary costs that governments incur as a
result of tobacco use are welfare costs. This is
because smoking often strikes down smokers in
their prime working years (14). Governments
also incur expenditures for medical services,
cleaning the debris left by the millions of cigarettes
smoked each day, for fire fighting services, and
for the replacement of property lost to smoking-
related fires (13). In developing countries, the
costs of importing food at higher costs due to
local land being used for tobacco production

are also substantial (13).

A U.S. study (16) estimated that in 1987 total
medical-care expenditures attributable to smoking
were approximately $22 billion, or 7% of total
health-care expenditures. It was found that the
publicly funded Medicare and Medicaid programs
paid for 43% of the medical-care expenditures
attributable to smoking. For persons aged 65

and older, public funding accounted for 61% of
smoking-attributable costs, compared with 31%
for persons younger than 65. In another 1997
U.S. study, smoking-attributable short-term
medical and lost productivity costs were
estimated for active-duty Air Force personnel.
The results indicate that current smoking costs
the U.S. Air Force approximately $107 million
per year, consisting of $20 million from
medical-care expenditures and $87 million

from lost workdays (17).
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Although tobacco use results in costs for
government, it also creates benefits through

tax revenues. Because tobacco sales account for
important portions of government revenues,
such benefits are often heavily weighed in
health-care policy decision-making. The Chinese
Academy of Preventive Medicine estimated the
health-related economic costs of tobacco in
China to be $5 billion in 1989, which is similar
to the amount earned from tobacco taxes (18).
Tobacco taxes account for 10% of all tax revenue
in China, and this raises a major concern for
policy-makers (18). However, studies have
shown that while consumption levels will

fall as a result of increased taxes, government
revenues will not decline. It is suggested as well
that should smokers quit their habit, the money
that might have been spent on cigarettes will
most probably be spent on something else (19).
Consequently, there is no need to expect a net
change in business generated by consumer
spending; it is simply switched from cigarettes
to something else.

Costs to Businesses

All else being equal, businesses lose money

from workers who smoke compared with their
nonsmoking counterparts (14). Evidence shows
that workers who smoke are absent more often
than their nonsmoking colleagues, which results
in a loss of output (20). Time is also lost as
workers smoke on the job or take “smoke breaks,”
thereby making smokers less productive and less
efficient than nonsmokers. Smokers are more
likely to become ill or die earlier than nonsmokers,
therefore imposing upon businesses the additional
costs of training new employees. Smokers are also
responsible for more accidents and fires in the
workplace resulting in higher rates for insurance
premiums for businesses. Tobacco smoke may also
result in damage to machinery and equipment.

A study estimated the 1997 costs incurred by
employers in Scotland due to smoking in the
workplace (20). It was estimated that the annual
costs of employee smoking were between $478
million and $747 million due to lost productivity,



$66 million due to higher rates of absenteeism, and
$6.6 million due to fire damage. The results indicate
that helping employees to stop smoking can lead

to significant cost savings to employers, resulting

in productivity gains that may outweigh the cost

of any workplace smoking cessation program.

Costs to the Environment

Deforestation is one of the largest environmental
tobacco-related costs. Cigarette wrapping and
packaging involves the heavy use of paper. In
developing countries, tobacco is cured mostly by
wood smoke, and Malawi has already cut down
one-third of its trees for this purpose (14).
Deforestation caused by tobacco curing contributes
to soil erosion, desertification, flooding, the
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greenhouse effect, and global warming (14).
Tobacco cultivation requires the application of
large quantities of fertilizers, herbicides and
pesticides, whose use may be largely
unmonitored in developing countries (14).
Additionally, passive smoking is one of the
largest sources of indoor air pollution.

2.4.3.3 Indirect (Productivity) Costs

Compared with nonsmokers, smokers incur
indirect costs because of lost wages from
absenteeism due to smoking-related illnesses
(14). Because smoking often kills smokers in
their prime working years, the smoker’s family
is deprived of many years of future income (14).

Table 2.1 Examples of Direct and Indirect Tobacco-Attributable Costs

According to Chosen Perspective.

Perspective Costs

Government * Costs of medical care to smokers and

their families (D-M)

« Welfare costs due to lost income (D-NM)

« Cleaning, fire fighting, and property replacement
costs (D-NM)

Smokers and their families » Costs of buying cigarettes (D-NM)
e Costs of medical care (D-M)
* Lost wages from iliness and premature death ()
« Time associated with caring for ill smokers (D-NM)

Businesses e Costs incurred due to less productive smoking workers (1)
e Costs of high insurance due to smoking-related
accidents (D-NM)
e Costs of training new workers (D-NM)

Environment » Deforestation for cigarette wrapping
and packaging (D-NM)
< Soil erosion, desertification, flooding, global
warming (D-NM)
« Use of fertilizers, herbicides, and pesticides (D-NM)

D-M = Direct Medical Costs; D-NM = Direct Nonmedical Costs; | = Indirect Costs
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In developing countries, where educated, middle-
class citizens tend to be the heaviest smokers,
premature death from smoking reduces some

of the country’s leadership potential (13).

2.5 Measuring the Burden of
Tobacco-Related Disease

Two principle approaches have been developed
to measure the burden of tobacco-related disease:
the cost-of-illness (COI) methodology; and the
methods for calculation of disability-adjusted
life-years (DALYS), as used in the Global Burden
of Disease study (21). These approaches provide
data to substantiate the magnitude of the tobacco
epidemic and to quantify its impact. This section
briefly outlines the methods, strengths and
weaknesses of each approach.

2.5.1 Cost-of-1lIness Studies

Studies on the economic costs of smoking have
been conducted in several countries. However,
the methods of estimation and cost items
estimated vary across studies, making comparison
difficult. In an attempt to provide a common
framework, the 1995 International Symposium
on the Economic and Social Costs of Substance
Abuse developed a set of international guidelines.
These guidelines recommend that studies on the
economic costs of substance abuse should use
the COI approach (22).

COlI studies aim to measure all the costs
associated with a specific disease, including
direct, indirect and intangible dimensions
(e.g., a cleaner household environment due to
the absence of secondhand smoke). The general
objective of a COI study is to enhance the
understanding of the nature and extent of illness
and its consequences for society. Determining
the total cost of an illness can provide useful
information, including how much society is
spending on a particular disease and, by
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implication, the amount that would be saved
should the disease be eliminated. Also,
determining the total cost of an illness can help
identify the specific cost components and the
size of the contribution of each sector in society.
Most studies of the economic impact of tobacco
use to date have focused exclusively on providing
such cost descriptions.

2.5.1.1 Framework of Cost-of-lliness
Studies

There are three broad steps in performing
a COl study for tobacco use:

1. ldentifying the adverse outcomes associated
with tobacco use;

2. Documenting and quantifying the degree
of causality between tobacco use and the
associated adverse outcomes; and

3. Assigning economic values to the adverse
outcomes of tobacco use (8).

Step 1. Outcome ldentification

The initial step in designing a tobacco use COI
study is to identify the negative tangible outcomes
that are believed to result from tobacco use in the
area under study. Outcome identification presents
the researcher with three basic decisions: the
types of costs to be estimated (tangible versus
intangible costs); the timing of the consequences
under study (prevalence- versus incidence-based
analysis); and the inclusion of consequences
attenuating the economic impact of smoking
(gross versus net costs). The factors involved in
each choice are explained below in greater detail.

» Tangible versus Intangible Costs

The morbidity and mortality attributable to
cigarette smoking generate significant financial
costs, including direct costs of health care, indirect
costs of lost productivity, and intangible costs of
discomfort, pain, and suffering for smokers, their



families, and others (23). The latter group of
costs — the most difficult to measure — are
intangible or “psychosocial” effects of illness.
As the following Australian study shows,
however, these costs may be significant.

The Australian case study used both tangible and
intangible costs to estimate the total annual cost
of tobacco use in Australia in 1992 (24). Total costs
amounted to $8,788 million. Tangible costs were
estimated at $4,511 million and included costs
related to health care, productivity loss, workers’
absenteeism, welfare, legislation and litigation,
and tobacco-related fires and accidents. Intangible
costs, such as the suffering of the sick and the
loss of life to the deceased, were estimated at
$4,277 million for the same year. Avoidable costs
of tobacco use were estimated to be $3,981 million.
Avoidable costs were defined as the benefits that
would accrue to the community if the most
efficient health policies were implemented and
maintained over an extended period of time.

* Prevalence- versus Incidence-Based Studies

An important distinction among COI studies
relates to the period in which consequences
occur, whether costs or benefits (8). With respect
to the timing of consequences, two methods are
generally used to calculate costs in COI studies:
the prevalence and incidence approaches (13).

“Prevalence-based” COI studies measure the
direct and indirect costs for a specific period

of time, usually one year, that occur due to the
prevalence of smoking-induced disease during
that period. This method estimates the costs of
illness-related morbidity and mortality regardless
of the time of disease onset (22). Anticipated
changes in the prevalence of tobacco use

can be used to assess policies. For example,

one prevalence-based study examined the
relationship between a change in cigarette sales
and a change in medical-care costs and in years
of life expectancy (25). Changes in sales of
tobacco result from changes in excise tax policy,
agricultural policy, cigarette design, smoking
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behaviour, or tobacco control laws. The analysis
took into account the medical costs incurred

by quitters over their extra years of life, the
asymmetry of impacts for increases and decreases
in sales, and the delayed medical effects for ages
not yet subject to the health risks of smoking.

At current smoking levels, it was found that a

1% decrease in U.S. cigarette sales at this moment
will increase life expectancy in the United States
by 1.45 million years and increases medical-care
costs by $405 million for people aged 25 to 79.
This amounts to only $280 in added medical
costs for each extra year of life.

On the other hand, “incidence-based” cost
studies are the lifetime costs expected to occur
as a result of smoking-related disease (13).
Incidence-based studies involve calculating the
lifetime costs of cases first diagnosed in a
particular year, thus providing a baseline for
evaluating new interventions (8). In the case
of tobacco-related studies, the incidence-based
economic costs of smoking are the average
additional lifetime costs per smoker that would
be incurred due to tobacco consumption, were
the smoker to continue to smoke throughout life
at the same level.

The majority of COI studies have been
prevalence-based analyses of direct and indirect
tangible costs, as this method has less extensive
data requirements (26). Incidence-based costing
requires a considerable amount of data, including
disease incidence, survival rates, 