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Abstract 
 
Non-communicable diseases (NCDs) pose a substantial global economic burden. This 
burden will increase into an astounding one over the next two decades. Cardiovascular 
disease, chronic respiratory disease, cancer, diabetes and mental health conditions are 
the four dominant contributors to the global economic burden of NCDs. Although high-
income countries currently bear the biggest economic burden of NCDs, the developing 
world, especially middle-income countries, is expected to assume an ever larger share as 
their economies and populations grow. WHO has identified a set of cost-effective 
interventions they call “Best Buys” that are feasible and appropriate for use in low and 
middle-income countries (LMICs). These interventions include among others reduced 
consumption of tobacco, alcohol and salt; improved awareness of healthy life styles; 
increased excise taxes; enhanced regulation, prevention and management of heart 
disease and strokes, as well as early detection and treatment of cancer. 
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Health and Economic Development 
 
There is an obvious two-way connection between health and economy. Population 
health affects economic development. Conversely economic development affects 
population health. Health is a vital resource for economic development. It can drive 
economic growth. At the level of the individual, good health is an important determinant 
of economic productivity. In aggregate, higher productivity can increase income and 
Gross Domestic Product per capita.  
 
Health contributes to economic outcomes through four channels (Figure 1): (1) higher 
productivity, (2) higher labor supply, (2) higher skills as a result of greater education 
and training, and (4) more savings available for investment as physical and intellectual 
capital (Suhrcke et al., 2005). 
 
Conversely, wealthier countries have healthier populations, with lower infant mortality 
rate, lower maternal mortality rate, and longer life expectancy at birth. Poverty, mainly 
through infant malnourishment and mortality, shortens life expectancy. Economic 
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Figure 2  DALYs are the sum of Years of Life 
with Disability and Years of Life Lost 

development affects the sustainability of supporting system that population calls for to 
create good health and quality of life. National income has a direct effect on the 
development of health systems, for example through insurance coverage and the level of 
public spending (WHO, 2006).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are two ways in which income can influence health: (1) through a direct effect on 
the material conditions that have a positive impact on biological survival and health; 
and (2) through an effect on social participation, the opportunity to control life 
circumstances, and the feeling of security. Social participation depends heavily on 
individual income (Marmot, 2002). 
 
DALYs as a Measure of Disease Burden 
 
One of the most common measures of disease burden is DALYs. DALYs have been 
widely used by academics and the World Health Organization (WHO) to measure 
disease burden. Disability Adjusted Life Years (DALYs) are the sum of years of potential 
life lost due to premature mortality and the years of productive life lost due to disability 
(WHO, 2016) (Figure 2).  
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Figure 1  Health inputs and outputs.  
Source: modified from Suhrcke et al., 2005 
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DALYs for a disease or health condition are calculated as the sum of the Years of Life 
Lost (YLL) due to premature mortality in the population and the Years Lost due to 
Disability (YLD). DALY= YLL + YLD. 
 
YLL= N x L 
where: 
 
N  = number of deaths 
L  = standard life expectancy at age of death in years 
 
As the formula indicates, the larger number of deaths to a NCD, the larger Years of Life 
Lost due to the disease. Likewise, the earlier patients die due to a NCD (e.g. due to 
myocardial infarction), the greater gap is between age at death and ideal life expectancy, 
the greater Years of Life Lost are due to that NCD. 
 
YLD= I x DW x L 
 
where:  
I  = number of incident cases 
DW  = disability weight 
L  = average duration of the case until remission or death (years) 
 
As the formula indicates, the larger incidence of a NCD, the larger Years of Life with 
Disability as a consequence of the disease. YLD due a NCD varies according to the 
seriousness of disability that the disease impacts on. The more debilitating is a NCD, the 
greater are the Years Life with Disability. Likewise, the longer duration a NCD has (e.g. 
diabetes mellitus), the greater are YLD due to that NCD. Where there is no data on NCD 
incidence, prevalence of NCD of interest can be used as an alternative to incidence in the 
calculation of YLD. 
 
YLD= P x DW 
where: 
P  = number of prevalent cases 
DW  = disability weight 
 
DALYs measure the gap between current health status and an ideal health situation 
where the entire population lives to an advanced age, free of disease and disability.  
Thus, one DALY can be thought of as one lost year of "healthy" life. The sum of these 
DALYs across the population therefore are the burden of disease to the populations.  
 
How to estimate the Economic Burden of NCDs Using DALYs 
 
Individuals are productive members of the economy. Individual’s yearly economic 
contribution is the GDP per capita. Years lost due to disability or death as the impact of 
NCDs are years that are not productive and therefore not contributing in the GDP. 



4 | INTERNATIONAL CONFERENCE OF PUBLIC HEALTH “Current Issue of Non-Communicable Disease” 
      Universitas Ahmad Dahlan. Yogyakarta, May 25, 2016 
 
 

There are a few methods have been used to estimate the economic impact of disease. 
One of the common methods is using information on DALYs of a specified disease and 
the Gross Domestic Product (GDP) per capita. It is assumed that each DALY can be 
valued at one year of per capita GDP to arrive at a conservative estimate of the economic 
value of DALY (John and Ross, 2016). It follows that the economic value of DALYs lost 
due to a NCD can be calculated by multiplying the estimated DALYs loss due to a NCD 
in a specified year by the GDP per capita in the same year for the respective countries, 
using human capital approach (Dalal and Svanström, 2015): 
 
 
 
 
Since data on per capita GDP are readily available for most countries in the world, using 
per capita GDP to value each DALYs is a feasible method to derive the economic value of 
DALYs for every country. In addition, since the economic value of DALYs as measured 
here are affected by the size of per capita GDP, expressing these values as percentage of 
each country’s GDP would provide a more meaningful metric for cross-country 
comparisons. 
 

Economic Consequence of Non-Communicable Disease 
 
There is growing awareness and concern about the large and escalating burden of 
chronic, non-communicable diseases (NCDs) not just from the public health perspective 
but also from the economic development and growth. Accounting for 63% of all deaths, 
these diseases are currently the world’s main killer of human lives. Eighty percent of 
these deaths now occur in low- and middle-income countries. Half of those who die of 
chronic non-communicable diseases are in the prime of their productive years, and thus, 
the disability imposed and the lives lost are also endangering industry competitiveness 
across borders (World Economic Forum, 2011a). 
 
The social burdens associated with the four NCDs include prolonged disability, 
diminished resources within families and reduced productivity, in addition to 
tremendous demands on health systems. Mortality and prolonged disability associated 
with NCDs have a sizeable economic impact on households, industries and societies, 
both via the consumption of health services and via losses in income, productivity and 
capital formation. 
 
World Economic Forum (2011a) estimated the economic consequences of NCDs over the 
period of 2011-2024. The results are astounding. Under a “business as usual” scenario 
where the intervention efforts remain static and rates of NCDs continue to increase as 
populations grow and age, cumulative economic losses to low- and middle-income 
countries (LMICs) from the four diseases are estimated to surpass US$ 7 trillion over 
the period 2011-2025 (an average of nearly US$ 500 billion per year).  
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Table 1 shows a breakdown of the economic burden of NCDs by disease type and by 
country income category. The total burden is lowest in the low-income countries, in part 
because the value of lost earnings in this group is low and in the other because the total 
population of this country income group is much smaller than that of the middle-income 
countries (which include China and India) (World Economic Forum, 2011a). 
 
 
 
 
 
 
 
 

 

 
The yearly loss from NCDs is equivalent to approximately 4% of these countries’ current 
annual output. This sizable cost helps put public spending on health into perspective. In 
every income group, losses from NCDs are greater than public spending on health, 
assuming that inflation-adjusted levels of such spending remain at their 2009 levels for 
the period 2011-2025. On a per-person basis, the annual losses amount to an average of 
US $25 in low-income countries, US$ 50 in lower middle-income countries and US$ 139 
in upper middle-income countries (World Economic Forum, 2011a). 
 
Major NCD Risk Factors  

 
NCDs occur from a combination of modifiable and non-modifiable risk factors. Non-
modifiable risk factors refer to characteristics that cannot be changed by an individual 
(or the environment) and include age, sex, and genetic endowment. They remain 
important factors since a country’s age and sex structure may convey important 
information on the subpopulation with most prevalent diseases that become the specific 
target groups for prevention and control interventions.  Modifiable risk factors refer to 
characteristics that societies or individuals can change to improve health outcomes. 
WHO typically refers to four major ones for NCDs: poor diet, physical inactivity, tobacco 
use, and harmful alcohol use (WHO, 2011).  
 

Intervention Strategies to Tackle Causes of NCDs 
 
As a body of evidence has demonstrated, specific intervention strategies can effectively 
tackle leading causes of NCDs and their underlying risk factors. WHO has identified a 
set of cost-effective “Best Buy” interventions that are feasible and appropriate for use in 
LMICs for NCD prevention and control (Table 2). These include among others 
population level measures that encourage reduced consumption of tobacco, alcohol and 
salt; improved awareness of healthy life styles; increased excise taxes; and enhanced 
regulation. Individual-based interventions include among others the prevention and 

Table 1  Economic burden of NCDs, 2011-2024 (trillions of US$ in 2008) .  

Source: World Economic Forum, 2011a 
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management of heart disease and strokes, as well as early detection and treatment of 
cancer (World Economic Forum, 2011b). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary 
 
1. The four major NCDs that contribute to high mortality and disability in high, middle, 

as well as low income countries are: (1) Cardiovascular diseases (e.g. heart disease, 
stroke); (2) Cancer; (3) Chronic respiratory diseases; (4) Diabetes.   

2. One of the most common measures of disease burden is Disability Adjusted Life 
Years (DALYs). They are the sum of years of potential life lost due to premature 
mortality and the years of productive life lost due to disability  

3. NCDs has tremendous impact on economic as they impede productivity, escalate 
medical cost, hinder economic growth, and increase poverty 

4. The economic loss associated with a NCD can be calculated by multiplying the 
estimated DALYs loss due to the NCD of interest in a specified year by the GDP per 
capita in the same year for the respective countries 

5. The NCD threat can be overcome using existing knowledge on its causes. The 4 
major causes of NCDs are: (1) Tobacco use; (2) Physical inactivity; (3) Harmful use 
of alcohol; (4) Unhealthy diets 

6. There are cost-effective “best buy” interventions that can be used to solve or mitigate 
the problems of NCDs and their economic burden.  

7. Comprehensive, integrated, life-course, multi-level, and multi-sector action at 
country level, as well as district/ municipal level, led by governments, is the 
recommended strategy to achieve success in the control of NCDs and mitigation of 
their economic burden. 

 
 

Table 2 “Best Buy” interventions for NCD prevention and control 

Source: World Economic Forum, 2011b 
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