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Economic Benefit-Cost Analysis of Select Secondary
Prevention Interventions in LMIC
Rachel Nugent, Elizabeth Brouwer

Seattle, WA, USA
We present a quantitative economic benefit-cost analysis of 2 secondary prevention targets that are part of the
World Health Organization’s Global Monitoring Framework for noncommunicable diseases (NCD). These
targets are expected to contribute to the achievement of the overall NCD target proposed for the Post-2015
Sustainable Development Goal Framework. We estimate that interventions would need to avert roughly 6
million to 7 million NCD deaths worldwide in 2030 to meet the target. We calculate that the combination
of tobacco taxation that achieves 50% reduction in use and 70% coverage of high-risk populations with a
multidrug regimen can provide one-half of that mortality reduction in 2030, at a benefit-cost ratio of 7:1,
or U.S. $7 in benefits for each U.S. $1 in cost.
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Success in lowering noncommunicable disease (NCD)
mortality rates in high-income countries (HIC) has been
dramatic. Much of the gains can be attributed to population-
and individual-level interventions for secondary prevention
of cardiovascular disease (CVD) events. The solutions that
work in HIC, as well as others, can work in low- andmiddle-
income countries (LMIC). This review argues that cost-
effective NCD prevention and treatment solutions are
ready to be scaled-up and implemented across the globe.
These investments will improve in value as the epidemio-
logical and demographic transitions progress and as devel-
oping countries establish greater health system capacity to
provide NCD services and implement related policies.

We present a quantitative economic benefit-cost anal-
ysis of 2 secondary prevention targets that are part of the
World Health Organization’s (WHO) Global Monitoring
Framework (GMF) for NCD [1]. These targets are expected
to contribute to the achievement of the overall NCD target
proposed for the Post-2015 Sustainable Development Goal
Framework (Table 1) [2]. The proposed NCD target (#3.4)
to reduce premature NCD mortality refers to the uncon-
ditional probability of dying between the ages of 30 and 70
years from CVD, cancer, diabetes, or chronic respiratory
diseases. Most NCD deaths in HIC occur after 70 years of
age, so we concentrate our interventions in developing
countries, where 80% of NCD deaths occur, and among
people under 70 years of age. We estimate that in-
terventions would need to avert roughly 6 million to 7
million NCD deaths worldwide in 2030 to meet the target.
We calculate that the 2 interventions presented and
analyzed here can provide one-half of that mortality
reduction in 2030:

1. Tobacco tax—Tax tobacco to achieve a 50% relative
reduction in user prevalence.

2. Secondary prevention of CVD—70% coverage and 60%
adherence to a multipill regimen for those at a high risk
of a cardiovascular event.
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METHODS
We draw from literature the health benefits and the
intervention costs and make adjustments for population
size, intervention coverage, and inflation as needed [3-8].
We considered the average age of premature death and the
assumed life expectancy to move from deaths averted to
disability-adjusted life years (DALY). Given that the age
range we are considering is 30 to 70 years old, we assumed
that the average age of death in our analysis would be the
midpoint of 50 years old. If the premature death was
averted and the subject lived to or past life expectancy of
70 years old, that person averted 20 DALY. We then
applied a 3% and 5% discounting function to the projected
future DALY averted before multiplying them by the
monetary value.

Briefly, for converting DALY into a monetary value, we
referred to the rule of thumb used in earlier Copenhagen
Consensus papers and proposed by WHO [9]. It values a
DALY at 1� the gross domestic product (GDP) per capita.
The Copenhagen Consensus 2012 paper on chronic dis-
eases set U.S. $1,000 as the average GDP per capita for
LMIC based on World Bank Data [9]. We assumed each
DALY was worth this amount, and then for sensitivity, we
used U.S. $5,000.

To interpret the benefit-cost ratio (BCR), we use the
following cutoffs: 15 or above was considered excellent;
between 5 and 15 was considered good; between 1 and 5
was considered fair; and <1 was considered poor.

RESULTS

Tobacco taxation
We analyze the results of a tobacco tax that reduces con-
sumption by 50%. We concentrate the tax in LMIC
because many HIC have already implemented significant
taxes on tobacco and achieved reductions in consumption.
The agreed GMF target is a 30% relative reduction in the
prevalence of tobacco use [1]. However, we calculate the
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TABLE 1. Proposed SDG health and NCD goals: secondary prevention targets and indicators

Goal, Target, Indicator Definition or Indicator Rationale

Goal 3: Ensure healthy lives and

promote well-being for all at all

ages

Proposed NCD target #3.4 and GMF

target #1: By 2030, reduce by one-

third premature mortality from

NCD through prevention and

treatment and promote mental

health and well-being.

Refers to the unconditional probability

of dying between ages 30 and 70

years from cardiovascular diseases,

cancer, diabetes, or chronic

respiratory diseases.

There is political agreement on the

numerical part of the target from

the WHO World Health Assembly.

The target is felt to be sufficiently

ambitious, realistic, and feasible.

GMF target: A 30% relative reduction

in prevalence of current tobacco

use in persons aged 15þ years.

Prevalence of current tobacco use

among adolescents. Age-

standardized prevalence of current

tobacco use among persons aged

18þ years.

Each 10% increase in tobacco tax leads

to at least a 4% reduction in

demand, about one-half of which is

from current consumption.

GMF target: A 25% relative reduction

in the prevalence of raised blood

pressure or contain the prevalence

of raised blood pressure according

to national circumstances.

Age-standardized prevalence of raised

blood pressure among persons

aged 18þ years (defined as systolic

blood pressure �140 mm Hg and/

or diastolic blood pressure �90

mm Hg).

High blood pressure is responsible for

at least 50% of cardiovascular

disease, particularly stroke and

ischemic heart disease.

GMF, Global Monitoring Framework; NCD, noncommunicable disease; SDG, Sustainable Development Goal; WHO, World Health Organization.

Reprinted, with permission, from WHO [2].
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benefits and costs of a more ambitious target that would
achieve a 50% relative reduction in user prevalence. This
goal is achievable given evidence from effective policies for
reducing tobacco usage in other countries. Jha and Peto
[10] claim that a reduction of about one-third could be
achieved by doubling the inflation-adjusted price of
cigarettes.

Assuming a prevalence elasticity of demand of
about �0.4 (one-half of the average price elasticity for
tobacco products), a tax that increases tobacco prices about
125% would lead to about a 50% reduction in tobacco
usage. We are assuming that reducing tobacco consump-
tion in ages 30 to 70 translates directly to reduction in
premature mortality. The effects of tobacco cessation
depend on the age at quitting, the reduction in intensity of
smoking if one does not quit, and other genetic and life-
style factors [11]. We assume, however, that tobacco
taxation will not only cause current smokers to quit, but
also prevent initial uptake of smoking in young people.

It is difficult to estimate the cost of implementing
policy reform, as countries vary widely in their ability to
impose and enforce taxes; however, several studies have
made an attempt. One estimate puts the average annual
cost per capita to implement a revised tobacco tax system
at U.S. $0.50. In this calculation, we considered the per
capita population of LMIC as projected in 2030 [12].

Results are shown in Table 2.
Assuming 10 million tobacco-attributable deaths in

2030, an increase in the real price of cigarettes by more
than 125% would avert up to 2.5 million deaths and
37 million DALY. At a cost of about $3.5 billion globally,
approximately 10 DALY would be averted for each dollar
spent in the base case, and 52 with a higher DALY valua-
tion. This results in a good BCR.

Deviating from standard welfare economic practice, we
also calculate the effects of applying the revenue from taxation
to offset the costs. Standard practice considers the tax revenue
to be a straightforward transfer from one group in society to
anotherwith no consequentwelfare effects.However, because
revenue is an important policy consideration, we calculate it
here and show a BCR that reflects the net costs of imple-
menting the tax. Using the 2030 LMIC projected population,
we assumed20%ofmen and5%ofwomenwouldbe smokers
based on current rates [13,14]. We then took the smoking
population, adjusted to reflect an estimated 5% loss to
smuggling and our assumed 50% decrease in usage, buying
12 packs/year per user at U.S. $1/pack [15]. If we assume that
the tax increase is at least 75%, tax revenues in LMIC would
exceed U.S. $2.5 billion. After subtracting estimated tax rev-
enue from costs, we obtain a BCR of 48, or an excellent BCR.
This is not the base case result that is shown in Table 2, and is
provided only as an illustration of the additional government
revenue to be gained from a tax policy.
Secondary prevention of cardiovascular disease
Second, we analyze the economic effects of increased drug
coverage for high-risk heart disease patients. Secondary
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TABLE 2. Selected interventions to achieve post-2015 NCD target: benefits and costs, BCR (3% discounting)

Target

Annual

Costs (U.S.

$ billions)

Annual Benefits (U.S. $

billions)* BCR
Rating

(DALY ¼
1,000)DALY ¼ 1,000 DALY ¼ 5,000 DALY ¼ 1,000 DALY ¼ 5,000

Increase the price of tobacco

by 125%

3.5 37.2 186 10 52 Good

Secondary prevention of

CVD with multidrug

(70% coverage)

3.8 13.1 66 3 17 Fair

Total 7.3 50.3 252 7 35

BCR, benefit-cost ratio; CVD, cardiovascular disease(s); DALY, disability-adjusted life year(s); NCD, noncommunicable disease.

*3% discounting.
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prevention for people at high risk of CVD, or who
have already had a nonfatal coronary heart disease or ce-
rebrovascular event, provides a multidrug regimen
including aspirin, blood-pressure lowering drugs, and
cholesterol-lowering drugs for long-term disease manage-
ment. Such treatment can prevent approximately 20% of
premature deaths in this population [6]. We assume that at
least 70% of high-risk people have access to this regimen at
an average annual cost of about $55 [10]. We applied the
treatment and the costs to an estimated high-risk popula-
tion of 100 million people globally. We obtain a BCR of 3,
or a fair BCR.
DISCUSSION
We have identified 2 major opportunities for investment in
secondary prevention interventions that address a large
disease burden highly cost-effectively. Even valuing DALY
at a conservative U.S. $1,000, the BCRs associated with
investing in these opportunities are very positive. At a
higher DALY valuation of U.S. $5,000, our combined BCR
is 35. This suggests that our base results are conservative.

The opportunities identified do not explicitly address
the strengthening of health system capacity, and for the
sake of simplicity, we did not study other promising in-
terventions. It will be important to ensure that imple-
mentation includes related investments in human
resources and institutions, with “related” broadly defined.
SUMMARY
NCD are the largest cause of mortality both globally and in
the majority of LMIC. NCD are expected to be central to
the post-2015 health goals. In fact, it will not be possible to
achieve the proposed Sustainable Development Goal #3
without reducing NCD mortality. The 2 interventions in
our analysis have high estimated BCR and also address
major NCD disease burden. For example, despite consid-
erable cost of U.S. $3.85 billion per year, secondary pre-
vention with the multidrug regime would avoid almost
900,000 fatal heart attacks and strokes a year.
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