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Abstract

Noncommunicable diseases (NCDs), such as heart disease, cancer, diabetes, and chronic

respiratory disease, are responsible for seven out of every 10 deaths worldwide. While

NCDs are associated with aging in high-income countries, this representation is often mis-

leading. Over one-third of the 41 million annual deaths from NCDs occur prematurely,

defined as under 70 years of age. Most of those deaths occur in low- and middle-income

countries (LMICs) where surveillance, treatment, and care of NCDs are often inadequate. In

addition to high health and social costs, the economic costs imposed by such high numbers

of excess early deaths impede economic development and contribute to global and national

inequity. In higher-income countries, NCDs and their risks continue to push health care

costs higher. The burden of NCDs is strongly intertwined with economic conditions for good

and for harm. Understanding the multiple ways they are connected–through risk factor expo-

sures, access to quality health care, and financial protection among others–will determine

which countries are able to improve the healthy longevity of their populations and slow

growth in health expenditure particularly in the face of aging populations. The aim of this

Special Collection is to provide new evidence to spur those actions.

Introduction

Noncommunicable diseases (NCDs), such as heart disease, cancer, diabetes, and chronic respi-

ratory disease, are responsible for seven out of every 10 deaths worldwide [1]. While NCDs are

associated with aging in high-income countries, this representation is often misleading. Over

one-third of the 41 million annual deaths from NCDs occur prematurely, defined as under 70

years of age. Most of those deaths occur in low- and middle-income countries (LMICs) where

surveillance, treatment, and care of NCDs are often inadequate. Health risks commonly seen

in higher-income countries, such as tobacco consumption, heavy use of alcohol, and unhealthy

diet, are now common in LMICs, driven both by economic progress and the encroachment of
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transnational companies marketing those products into all facets of society. In addition to high

health and social costs, the economic costs imposed by such high numbers of excess early deaths

impede economic development and contribute to global and national inequity. In higher-

income countries, NCDs and their risks continue to push health care costs higher. Countries

seek new ways to slow growth in health expenditure particularly in the face of aging popula-

tions. The aim of this Special Collection is to provide new evidence to spur those actions.

The International NCD Economics Research Network, sponsored by the US Centers for

Disease Control since 2017, launched this PLOS Special Collection in January 2019 at the

Prince Mahidol Award Conference (PMAC). The theme of the conference was “Political Econ-

omy of NCDs: A Whole of Society Approach.” The Special Collection was well suited to the

theme of political economy as it explores the case for investing in NCD control in developing

countries, household economic impacts from NCDs, and a range of risk factors that contribute

to NCDs. The sixteen articles in the Collection offer an economic rationale for scaling-up

interventions to address NCDs, provide deeper insight into policy options for preventing

NCDs, and help us understand the household impacts of NCDs such as shifts in consumption

patterns. The Special Collection covers a range of economic methods including investment

cases for NCD interventions, costs and cost-effectiveness of NCD risk reduction policies and

treatment protocols, and distributional impacts of NCDs and control interventions. The arti-

cles have been contributed by scholars from around the world seeking to build a stronger evi-

dence base for action on NCDs, a neglected area of global health.

The articles in this collection highlight the economic burden of NCDs and the impact of

NCD prevention and control programs globally under three themes: 1) national economic

analysis, including investment cases, 2) household resource allocation, and 3) policy interven-

tions addressing NCD risk factors. The studies contained within this Collection use a range of

economic methods and explore multiple economic outcomes. We offer brief summaries of

each paper followed by a discussion of the implications of the Special Collection and the rec-

ommended directions for future research on the economics of NCDs. Table A in S1 Appendix

lists the key features of the articles clustered within the three main themes.

Theme 1: National analyses including NCD investment cases and economic

evaluation

Economic evaluations of NCDs are essential to understanding how these diseases can shape

society. NCDs, which are associated with high productivity losses and healthcare costs, can

strain economies with limited healthcare systems, undermine social and economic develop-

ment, and dramatically affect a country’s health security and stability. A growing literature

using economic modeling to quantify the results of investments in NCD prevention and con-

trol shows that millions of premature deaths can be averted and billions in economic output

gained [1–3]. The articles in Theme 1 of this Collection examine the costs, cost-effectiveness

and return on investment of NCD care. They demonstrate that NCDs are expensive but that

many cost-effective prevention and control strategies are available to countries. However,

returns on investment in such strategies vary by country, depending on the initial levels of dis-

ease prevalence, prevention and screening, and treatment interventions in a country. Other

factors that affect results in these economic analyses are the costs of the health system interven-

tions and the medical and non-medical costs of illness. Thus, countries could draw guidance

from economic evaluations done elsewhere but base their own planning and priority-setting

on analysis that uses local data and health conditions.

Chen et al. assessed the extent to which NCDs would affect U.S. productive capacity from

2015–2050 using the “EPIC-Health” macroeconomic model to calculate the resulting

NCDs and economics
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economic burden in terms of foregone GDP [4]. EPIC-Health incorporates human capital into

the production function along with the impacts of reduced productivity on savings and invest-

ment. It also captures more dynamic flows between capital and labor and encompasses more

health outcomes than earlier versions of the model, including mental health. The model

accounts for the impact of NCDs on economic growth including mortality, morbidity, and

treatment costs. It incorporates age-specific human capital measures such as education-related

productivity over time. Mental health conditions and cardiovascular diseases impose the high-

est economic burdens in the U.S., followed by cancer, diabetes, and chronic respiratory dis-

eases. Chen et al. estimated a total loss of USD 94.9 trillion, or USD 265,000 per capita (in

constant 2010 USD) attributable to NCDs in 2015–2050, which corresponds to an annual tax

rate of 10.8% on aggregate income.

A simpler modeling approach to measuring the economic impacts of NCDs and the return

on investment (ROI) for NCD control is used in Hutchinson et al.’s case study for Jamaica [5].

The authors combined a quantitative analysis of the benefits and costs of NCD control in

Jamaica with a qualitative political economy analysis of government and stakeholder readiness

for change. The quantitative model used the Spectrum-based OneHealth Tool, developed by

the World Health Organization and other UN agencies, to examine the ROI for a package of

selected prevention and treatment services. The model has regularly updated demographic,

epidemiologic, and cost inputs developed with guidance from a UN inter-agency group. The

One Health Tool was populated with locally-relevant data through the support of technical

experts at the Jamaican Ministry of Health and other public agencies in Jamaica. Results were

disseminated widely across stakeholders in the country including the media. The case study

offers a real-world experience of how to employ simple economic analysis to illustrate a central

point about NCDs and their impacts on economies.

Cecchini used a U.S. dataset on health expenditures to project the effect of rising obesity on

health care utilization and costs [6]. The two-step analysis entailed a logistic regression to esti-

mate the probability of future obesity among normal-weight and obese people and a general-

ized linear model to examine health expenditure outcomes among those who access services.

Healthcare services included inpatient care after surgery, inpatient care without surgery,

office-based care, outpatient-care, drug prescription, and home healthcare. Results indicate

that normal-weight and overweight individuals are expected to have stable trends in the use of

future healthcare services, while patients with class II and III obesity would observe increased

use. Thus, total healthcare expenditures will increase faster in the obese population than in

normal-weight populations.

Yurekli et al. focused their study on a major NCD risk factor: hypertension. The authors

examined the economic benefits and costs of reducing hypertension burden due to reduction

in population-wide sodium consumption and projected the reduced hypertension prevalence

and deaths in Turkey from 2015–2030 [7]. No specific model was used. The authors project

hypertension prevalence and future hypertension-associated mortality econometrically based

on estimated reductions in salt consumption and consequent reductions in population-level

blood pressure. They convert the changed health burden into monetary terms. This provides

estimates of the economic benefits of reducing hypertension-associated deaths. Costs of treat-

ment include ambulatory care and medications. In leaving out the productivity and cost of ill-

ness impacts, this study calculates the economic impact of reducing hypertension more

narrowly than the previously described studies but still results in economically positive

returns.

Camacho et al. looked at health expenditure for CVD–this time in Colombia, a middle-

income economy [8]. The researchers were able to obtain patient data from HealthCare, a pri-

vate health insurance database, to calculate average annual costs for CVD patients [8]. No
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modeling was necessary as direct cost data for NCD care was obtained from a reliable and rep-

resentative population, making this study a valuable exemplar. This is the first assessment of

the cost of healthcare among CVD patients in Colombia and demonstrates a high financial

burden.

Subramaniam et al. sought to assess the cost-effectiveness of a risk-stratified approach to

medical management of hypertension cardiovascular disease events in Kenya [9]. Using the

Kenya 2015 STEPwise survey, the study stratified the population into four risk groups and

assessed the cost-effectiveness of care for each group. They employed a macrosimulation

model of a cohort of individuals to evaluate CVD risk over the lifetime and found that it was

more cost-effective to treat high-risk individuals as compared to treating high- and moderate-

risk individuals.

Feigl et al. examined employment-related costs associated with NCDs and their risk factors

across OECD-plus countries [10]. Using panel microdata on health and socioeconomic status

from 2004–2015 that includes more than 120,000 people in 21 countries, Feigl et al. modeled

the short-term impact of BMI, alcohol use, and associated NCDs on employment likelihood,

intent to retire early, days of absenteeism, and hours worked per week. Two models were

employed: a lagged Poisson regression to examine the effect of health outcomes on labor mar-

ket variables, and a Zero-inflated Poisson regression to examine absenteeism and hours

worked. The results show that NCDs associated with being overweight and alcohol use harmed

labor market outcomes, although there were wide differences between men and women. The

findings also suggest that having co-morbidities can be an important factor determining hours

worked and absenteeism, but the study was not designed to report on those outcomes. The

rich dataset points toward important non-health outcomes from behavioral risks related to

NCDs.

Theme 2: NCD impacts on household resource allocation

Households experience NCDs differently than national economies. The aggregation of house-

hold economic impacts from NCDs produces the kind of national-level results described

above, but decisions within households determine how the impacts are distributed across soci-

ety. Behavioral and environmental factors determine risk exposures within and across house-

holds while policy and health system factors affect awareness and response to those risks. Two

studies in the Collection use household income and expenditure data from a lower-middle

income country, Bangladesh, to examine the impact of NCDs and their risk factors on other

spending.

Husain et al. assessed the crowding-out effect of tobacco consumption in Bangladesh on

other purchases in households with and without a tobacco user [11]. They used Seemingly

Unrelated Regressions (SUR) to estimate the conditional Engel curves for various expenditures

such as food, clothing, and housing. Households that contained a tobacco user allocated less

on clothing, housing, education, energy, transportation, and communication than households

without tobacco users. Households with tobacco users spent more on food and medical expen-

ditures than households without tobacco users. Based on spending patterns within households,

the study suggests that tobacco expenditure has a negative impact on the human capital invest-

ment potential at the household level.

Datta et al. assessed the role of NCDs in household resource allocation in Bangladesh [12].

Household NCD status was based on a member of the household having at least one of the six

major NCDs: heart disease, hypertension, diabetes, kidney diseases, asthma, and cancer. Unad-

justed and regression-adjusted differences in household expenditure shares between NCD and

non-NCD households were assessed. Households with members who have NCDs were

NCDs and economics
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associated with lower relative expenditure on clothing, housing, hygiene, and energy in all eco-

nomic groups, but spent more on tobacco and higher-calorie foods such as sugar, beverages,

meat, dairy, and fruit. Medical expenditures were 59% higher in NCD households than non-

NCD households.

Theme 3: Policies to reduce NCD risk factors

According to the WHO and the Disease Control Priorities, 3rd Edition, preventive policies are

the most cost-effective actions that countries can undertake to reduce the health and economic

burdens of NCDs [1,13]. Foremost among NCDs prevention policies are the use of taxation to

discourage the consumption of unhealthy products. Tax structure, consumption behavior, and

enforcement capacity are important factors in the success of commodity taxes to reduce con-

sumption and improve health. Within the health system, the most cost-effective prevention

activities include counseling and advice to reduce NCD risk, especially for high-risk patients.

The Collection includes articles that examine multiple aspects of taxing unhealthy products.

Nargis et al. examine patterns of tobacco cessation in different socio-economic groups in

eight LMICs using the Global Adult Tobacco Surveys (GATS) (2008–2011) and International

Tobacco Control Surveys (2009–2013) [14]. They use a random effects meta-analysis to esti-

mate the odds ratios of tobacco cessation by household income, education, employment, and

rural-urban residence. The study broadens the understanding of tobacco control by examining

how different members of the population are affected. Distributional impacts of tobacco taxes

have been extensively reviewed and recent literature has shown that–contrary to earlier con-

clusions–tobacco taxation is not necessarily regressive [15–18]. This study shows variation in

quit rates by socio-economic status, informing the debate about tobacco tax regressivity.

Azomahou et al. examined how an increase in different types of tobacco taxes could impact

the price, demand, and excise tax revenue in Senegal and Nigeria [19]. The authors first used a

theoretical tax model to determine the optimal tobacco tax structure for Nigeria and Senegal,

and then applied a simulation model to estimate the impact of increased tobacco taxes on

price, demand, and tax revenue in the two countries. Using data from the GATS for those two

countries, the study explored market share effects across different brands in an imperfectly

competitive marketplace. Results indicated that Senegal would benefit from specific tobacco

excise taxes whereas Nigeria would benefit more from raising ad valorem excise taxes. Increas-

ing tobacco taxes in Senegal would reduce the public’s demand for tobacco and would decrease

the country’s tax revenues. Due to a lower price elasticity of demand in Nigeria, increasing

taxes would not as drastically change demand, thus resulting in a sharper increase in tax

revenue.

Alcohol is another product that can be taxed to reduce consumption and related NCD risk.

Shang et al. assessed the impact of different tax structures on the consumption and price vari-

ability of beer, wine, and liquor across states in the US [20]. Ordinary Least Squares regressions

were performed to assess the associations between excise tax structures and price variability,

for beer, wine, and liquor. Starting from the premise that more complex tax structures provide

greater opportunity for strategic avoidance by consumers and price differentiation by produc-

ers, Shang et al. use price data from the Economist Intelligence Unit (EIU) and the National

Institute on Alcohol Abuse and Alcoholism’s (NIAAA) policy information about state-level

pricing to analyze price variability of alcohol products under differing tax regimes. Findings

suggest that increased alcohol price variability can result from a mixed excise tax structure.

This may reduce the effectiveness of alcohol taxation in a jurisdiction.

A key topic in the economic analysis of tax impacts on health outcomes is the elasticity of

demand for products linked to raising NCD risk. Elasticity refers to the sensitivity of consumer

NCDs and economics
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demand to increases in factors such as price, tax or income. Elasticities vary across countries

and sub-populations so their estimation can be particularly useful when derived from local set-

tings. Araya and Paraje estimated the price and expenditure elasticities of demand for beer,

wine, and liquor in Chile using the Family Budget Survey 2011–2012 and the Almost Ideal

Demand System method [21]. The findings imply that consumers have many options to switch

products, especially based on product quality, suggesting opportunities for tailored taxation

strategies.

Chacon et al. estimated the price, expenditure, quality, and cross-price elasticity of beverage

demand using household survey data from Guatemala [22]. Deaton’s Almost Ideal Demand

System was used to estimate own-price, expenditure, quality, and cross-price elasticities of

milk, soft drinks, packaged juices, and bottled water, controlling for the quality of the beverage.

Data were obtained from the 2014 Guatemala Living Conditions National Survey. Price elastic-

ities of demand were found to be large and negative, especially for soft drinks. The researchers

inferred that a tax on sugar-sweetened beverages could be successful in reducing caloric intake

with positive effects on Guatemala’s high obesity rate.

He et al. examined tobacco consumption from 2001 to 2014 across 64 countries through a

novel elasticity measure, the “affordability elasticity of demand,” defined as the percentage of

per capita income needed to purchase lowest-price cigarettes [23]. The findings suggest that

cigarettes have become more affordable over time in lower-income countries and less afford-

able in higher-income countries, implying that greater increases in taxes in higher-income

than in lower-income countries could be the reason. Ordinary least square regressions were

used to analyze the association between cigarette affordability and consumption.

Blecher et al. measured the affordability of beer and trends in the price of beer in 92 coun-

tries from 1990 to 2016 [24]. Authors used the Relative Income Price (RIP), which uses per

capita GDP, to measure the affordability and trends in the price of beer. Price data are drawn

from the “Worldwide Cost of Living Survey” of the Economist Intelligence Unit (EIU), which

is conducted every six months (every June and December) to assess the prices of goods and

services in the world’s major cities. They found that beer is similarly priced in high-, middle-,

and low-income countries, but is significantly more affordable in high-income countries. Over

the 25-year period, beer has become cheaper in 49% of high-income countries and 43% of

LMICs.

Conclusions

The studies in this Special Collection provide an array of findings about the economic implica-

tions of NCDs and their risk factors across the globe. The modeling exercises point to the high

social and economic costs of NCDs in a variety of contexts. The diversity of modeling

approaches and outcome measures helps to provide a high level of confidence about the sub-

stantial magnitude of NCD economic impacts. Two of the studies examine NCD control pro-

grams under specific conditions in Turkey and Kenya and two studies from Bangladesh show

that households affected by NCDs or tobacco use tend to allocate resources differently than

other households with detrimental effects on well-being. These country studies illustrate the

need to account for heterogeneity across households and health systems. Similarly, articles that

analyze demand for unhealthy products in LMICs reveal new insights about how tax policy

can influence health outcomes. However, there is a persistent challenge in finding adequate

data in LMICs to analyze the impacts of NCDs on countries and households. More studies

from LMICs focused on analyzing NCD risk factors than on assessing NCD care from the

health system perspective, reflecting insufficient information on healthcare utilization in

LMICs.

NCDs and economics
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Many economic questions remain about the prevention and management of NCDs in

LMICs. Evolving economic, demographic and nutritional changes present opportunity for

health system strengthening that can address disease but additional policy regulation is needed

to reduce the pervasive influence of commercially-driven health risks. Future study areas can

emphasize research on guidance about how countries could optimally respond to NCDs,

including employing tax-based, regulatory and enforcement tools. Many LMICs now have

NCD strategies and include NCD interventions in their plans for expanding population health

coverage. To determine optimal approaches for implementing these strategies, more country-

level information is needed about the costs and cost-effectiveness of delivering quality care,

financing NCD care, and structuring health service resources for NCD care.
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