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Inequalities in non-communicable diseases and 
eff ective responses
Mariachiara Di Cesare, Young-Ho Khang, Perviz Asaria, Tony Blakely, Melanie J Cowan*, Farshad Farzadfar*, Ramiro Guerrero*, Nayu Ikeda*, 
Catherine Kyobutungi*, Kelias P Msyamboza*, Sophal Oum*, John W Lynch, Michael G Marmot, Majid Ezzati, on behalf of The Lancet NCD 
Action Group

In most countries, people who have a low socioeconomic status and those who live in poor or marginalised 
communities have a higher risk of dying from non-communicable diseases (NCDs) than do more advantaged groups 
and communities. Smoking rates, blood pressure, and several other NCD risk factors are often higher in groups with 
low socioeconomic status than in those with high socioeconomic status; the social gradient also depends on the 
country’s stage of economic development, cultural factors, and social and health policies. Social inequalities in risk 
factors account for more than half of inequalities in major NCDs, especially for cardiovascular diseases and lung 
cancer. People in low-income countries and those with low socioeconomic status also have worse access to health care 
for timely diagnosis and treatment of NCDs than do those in high-income countries or those with higher 
socioeconomic status. Reduction of NCDs in disadvantaged groups is necessary to achieve substantial decreases in 
the total NCD burden, making them mutually reinforcing priorities. Eff ective actions to reduce NCD inequalities 
include equitable early childhood development programmes and education; removal of barriers to secure employment 
in disadvantaged groups; comprehensive strategies for tobacco and alcohol control and for dietary salt reduction that 
target low socioeconomic status groups; universal, fi nancially and physically accessible, high-quality primary care for 
delivery of preventive interventions and for early detection and treatment of NCDs; and universal insurance and other 
mechanisms to remove fi nancial barriers to health care.

Introduction
Non-communicable diseases (NCDs) cause 35 million 
of the 53 million annual deaths worldwide; more than 
three-quarters of these deaths occur in low-income and 
middle-income countries.1,2 A substantial amount of the 
world wide NCD burden is attributable to behavioural, 
dietary, environmental, and metabolic risk factors3–5—a 
fact that has attracted worldwide attention to NCDs as a 
major global health issue and has shown the need for 
improved prevention and treatment.1 In particular, NCDs 
were the subject of a UN high-level meeting in 
September, 2011. Goals and targets for NCD mortality 
and risk factors have been proposed, and mechanisms 
envisioned to increase accountability to the commitments 
made by measurement and reporting of progress in NCD 
out comes, risk factors, and treatment.6,7

Several studies, mainly from high-income countries, 
have shown that NCD rates are higher in disadvantaged 
and marginalised people and communities than in 
groups with higher socioeconomic status.8–25 Less is 
known about within-country NCD inequalities in 
low-income and middle-income countries, and about 
how inequalities diff er in relation to the stage of 
economic and epidemiological development. Further-
more, within-country NCD in equalities have not received  
explicit attention in global NCD discussions. Although 
the Millennium Develop ment Goals (MDGs) do not 
specifi cally address within-country equity, social inequal-
ities in MDGs and their interventions are large, and 
reduction of these inequal ities will help to achieve the 

MDGs.26 The scarcity of similar worldwide evidence for 
NCDs creates diffi  culties in formulation and imple-
mentation of actions that reduce NCD inequalities, and 
in assessment of how these actions might help to 
decrease the total NCD burden. 
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Key messages

Key actions to reduce non-communicable diseases (NCDs) and NCD inequalities, globally 
and within countries, are:
• Enhancement and improvement of early childhood development programmes and 

education for all social groups, and removal of barriers to secure employment 
• Taxation of tobacco and alcohol, regulation of their production and sales, and 

restriction of advertising and marketing of these products
• Reduction of dietary salt intake by regulation, well-designed public education, and 

mass media campaigns that target disadvantaged and marginalised social groups, and 
perhaps negotiated voluntary actions by food manufacturers

• Improvement of fi nancial and physical access of disadvantaged and marginalised social 
groups to healthier diets, including fresh fruits and vegetables, healthy fats, and whole 
grains through subsidies, agricultural policies, and possibly through improved 
availability in grocery stores; and implementation of taxes and regulations or 
restrictions of foods that contain high amounts of sugars, processed carbohydrates, and 
saturated fats

• Implementation of universal, fi nancially and physically accessible, high-quality 
primary care to reduce NCD risk factors through clinical interventions and to enhance 
early detection and treatment of NCDs

• Implementation of universal health insurance or other mechanisms to remove fi nancial 
barriers to health care, reduction of physical and behavioural barriers to health-care 
use, and improvement of quality of care in disadvantaged communities
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We provide an overview of global and within-country 
inequalities in NCD outcomes, risk factors, and inter-
ventions, with examples from countries at all stages of 
economic development and in diff erent regions. Al-
though we discuss NCDs in general, in examples we 
refer specifi cally to cancers, cardiovascular diseases, 
diabetes, and chronic respiratory diseases—four disease 
groups that together account for more than 80% of NCD 
deaths and are included in global goals.6 We then focus 
on eff ective actions to reduce NCD inequalities.

Global inequalities in NCDs
NCD outcomes
NCDs are often thought to increase with affl  uence and 
westernisation. In reality, this notion applies only to some 
NCDs, such as colorectal and breast cancers, which are 
more prevalent in high-income than in low-income 
countries. The rise in crude death rates from other NCDs 
as economic development progresses is mainly attribu-
table to population ageing. The age-standardised death 
rate for most NCDs is lower in high-income countries 
than in low-income and middle-income countries 
(fi gure 1). Worldwide, the age-standardised NCD death 
rate in men is highest in eastern and central Europe and 
central Asia, mainly because of very high cardiovascular 
disease death rates; in women, this rate is highest in south 
Asia, mainly because of high cardiovascular and chronic 
respiratory disease death rates. NCDs account for between 
8% (sub-Saharan Africa) and 85% (central and eastern 

Europe and central Asia) of the total diff erences in age-
stand ardised death rates between low-income and middle-
income regions and high-income countries (fi gure 1). The 
contribution of NCDs to the all-cause mortality gap 
between these countries is more than 50% in all regions, 
except for sub-Saharan Africa and south Asia (for both 
sexes) and Latin America (men only). If adults in all 
regions had the same mortality from cancers, cardio-
vascular diseases, chronic respiratory diseases, and 
diabetes as did those in high-income countries, global 
mortality from these four diseases would be reduced by 
27% for men and 29% for women, which would 
surpass the global NCD goal of a 25% reduction in 
mortality worldwide.

NCD risk factors
Major NCD risk factors are also increasingly concen-
trated in low-income and middle-income populations. 
Smoking prevalence in men is now highest in central 
and eastern Europe, and in parts of east and southeast 
Asia.1 Central and eastern Europe and parts of Latin 
America also have the highest NCD burden associated 
with harmful alcohol consumption.5 Blood pressure has 
decreased in high-income countries, but has stayed the 
same or increased in low-income and middle-income 
countries.28 Consequently, people in central and eastern 
Europe and sub-Saharan Africa have the highest blood 
pressure levels, which are at least 10 mm Hg higher 
than those recorded in high-income regions.28 Rates of 
overweight and obesity in Oceania, the Middle East, 
Latin America, and southern Africa now exceed those 
in most high-income countries.29 Raised cholesterol is 
now the only risk factor that is still highest in high-
income countries.30

Additionally, low-income countries have the extra burden 
of substantially higher levels of NCD risk factors that are 
typically associated with poverty, including use of biomass 
fuels and coal for cooking and heating, which are risk 
factors for chronic obstructive pulmonary disease and lung 
cancer; fetal and early childhood under-nutrition, which 
are risk factors for cardiovascular and metabolic diseases 
in adult life; and infections that can lead to rheumatic 
heart disease, cardiomyopathy, heart failure, and cancers 
of the cervix, liver, stomach, and other sites.31

NCD healthcare
People in low-income and middle-income countries 
have less access to NCD care and treatment, especially to 
primary care, which can eff ectively reduce some NCD 
risk factors and prevent advanced-stage disease and 
complications at relatively low cost by early detection 
and treatment. An overview of NCD care, management, 
and treatment through the health system is provided in 
WHO’s Global Status Report on Noncommunicable 
Diseases 20101 and in the reports on essential medicines 
for NCDs32 and health-system integration33 in this 
Series. One example of global inequality in primary care 

Figure 1: Age-standardised death rates by region in 2010
Data from Lozano and colleagues.2 Death rates are for all ages, and were standardised with the WHO standard 
population.27 
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interventions is that most European women undergo 
regular cervical cancer screening, compared with less 
than 10% of women in some countries in south Asia and 
sub-Saharan Africa.34 Similarly, analysis of nationally 
rep resentative health examination surveys shows that 
two-thirds of people with diabetes and hypertension 
receive treatment in high-income countries such as 
South Korea and the USA, but coverage is less than 50% 
in low-income and middle-income countries, and lowest 
in sub-Saharan Africa (fi gure 2).

Low access to treatment leads to poor prognosis and 
survival in patients with NCDs in developing countries. 

For example, patients with cancer in high-income 
countries have up to twice the survival rate of those in 
middle-income countries, and survival rates are even 
lower in India and Africa.35–37 The diff erentials are 
especially large for cancers that have good prognosis 
when diagnosed early, indicating that some treatment 
variation is caused by diagnosis inequalities.37 However, 
even diagnosed pa tients in low-income and middle-
income countries receive less treatment than do their 
counterparts in high-income countries. For example, 
most European patients with coronary heart disease 
receive antiplatelet treat ment, β blockers, and drugs to 

Figure 2: Diabetes and hypertension treatment coverage by education level in adults aged 25–64 years in selected countries
This fi gure shows treatment coverage in all people with diabetes (A) or hypertension (B), irrespective of whether the disorders are diagnosed or undiagnosed, thus 
representing both under-diagnosis and under-treatment. Data are crude estimates; see appendix (pp 1–3) for results by age groups. In South Korea, and to a lesser 
degree in Iran, the age-specifi c associations of treatment coverage with education were a mix of direct, inverse, and no association. 
Education was categorised into three or four groups in each country, from lowest to highest. Cambodia: no formal schooling 23·1%; less than primary school 41·0%; primary 
school completed 20·2%; secondary school or higher 15·7%. Colombia: no formal schooling or less than primary school 23·9%; primary school completed 39·0%; secondary 
school completed 30·1%; university completed 7·0%. Iran: no formal schooling 27·4%; primary and middle school 40·7%; secondary school 21·9%; undergraduate and 
graduate 10·0%. Malawi: no formal schooling 22·3%; less than primary school 34·4%; primary school completed 27·7%; secondary school or higher 15·6%. South Korea: 
middle school or less 24·3%; secondary school 39·3%; college or higher 36·4%. USA: below secondary 17·2%; secondary/General Educational Development or equivalent 
23·2%; college or higher 59·6%. Data are from an analysis of fi ve nationally representative health examination surveys (Cambodia: STEPS 2010; Colombia: Encuesta Nacional 
de Salud 2007; Iran: Non-Communicable Disease Surveillance Survey 2005; Malawi: STEPS 2009; South Korea: three rounds of National Health and Nutrition Examination 
Survey between 2008 and 2010; USA: three rounds of National Health and Nutrition Examination Survey between 2005 and 2010). 
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lower blood pressure and lipids,38 whereas, with the 
possible exception of anti platelet treatment, coverage is 
systematically lower in low-income and middle-income 
countries, and is as low as 5% for statins.39,40

Within-country inequalities
NCD outcomes
Studies in high-income countries, especially those outside 
Asia, have shown that NCD mortality is higher in people 
with low education, income, or social class;8–17 those in 
marginalised ethnic groups (panel);18–21 and those living in 
poor and deprived communities.22–25 These socioeconomic 
gradients are generally smaller, and for some diseases 
even reversed, in southern Europe and Asia.9,10,49,50

Figure 3 shows age-standardised cancer and cardio-
vascular disease death rates in the lowest and highest 
quintiles of community socioeconomic status in Eng land, 
Japan, New Zealand, and South Korea—four countries 
with complete death registration and medical certifi cation 
of cause of death. In England and New Zealand, cancer 
and cardiovascular disease death rates of young and 
middle-aged adults (30–64 years of age) living in the 
most  disadvantaged communities were 50–120 per 
100 000 higher than were those in the communities with 
the highest socioeconomic status (fi gure 3). The absolute 
in equalities for these two diseases were less than 15 per 
100 000 in Japan and less than 30 per 100 000 people in 
South Korea. At older ages, NCD mortality inequalities are 
even more distinct across countries. England and New 
Zealand had large absolute and relative inequalities in 
people older than 65 years, similar to the experience of 
those younger than 65 years. Inequalities in older ages 
were also evident in Japan, but had a smaller relative 
magnitude than was noted in Japanese people younger 
than 65 years. However, in South Korea, the mortality 
diff erential was very small at older ages, with a weak 
inverse relation for cardiovascular disease mortality. The 
diff erent inequality patterns at older ages in South Korea, 
where there has been a rapid recent decline in adult 
mortality, could be due to cohort patterns of smoking, 
obesity, and dietary factors. For cardiovascular disease, the 
inequality might also be aff ected by assignment of cause of 
death, because more deaths are assigned to senility in 
communities of low socioeconomic status than in 
communities of high socioeconomic status; these deaths 
are probably mostly due to cardiovascular disease.51 
Patterns by sex were similar to those for both sexes 
combined, although death rates and absolute inequalities 
were generally larger for men than for women.

With the exception of South Korea, cancers, cardio-
vascular diseases, chronic respiratory diseases, and 
diabetes accounted for 45–75% of absolute inequalities in 
total (all-cause) death rates between the lowest and 
highest quintiles in people aged 30–64 years (fi gure 4); 
their contribution to inequalities in total death rates was 
60–85% in older age groups. In other studies (mostly in 
high-income countries), investigators have reported that 

Panel: Non-communicable diseases in indigenous communities—inadequate 
response to large inequalities

In 2001, when male life expectancy in the USA was more than 74 years, Native American 
men in southwest South Dakota had a life expectancy of 58 years, which was about the 
same as that of men in Eritrea.20 The excess mortality in Native Americans is partly 
attributable to higher mortality from road traffi  c accidents and other unintentional and 
intentional injuries, and partly to higher-than-average mortality from cardiovascular 
diseases, diabetes, liver disease, and a few other non-communicable diseases (NCDs). 
Native Americans who live on or near reservations also have some of highest mean 
body-mass index values, blood glucose concentrations, and prevalence of smoking and 
harmful alcohol use of all Americans.41,42 These trends exemplify the health and NCD status 
of indigenous populations in countries such as Australia, Canada, New Zealand, and the 
USA; in these countries, as in middle-income countries such as Mexico, the life expectancy 
of indigenous people is up to 20 years lower than that of non-indigenous populations.43,44

Health inequalities are inevitably aff ected by the fact that indigenous people are 
overwhelmingly poorer and receive less education than do non-indigenous populations.45 
However, the health status seems to be worse even compared with non-indigenous groups 
with low socioeconomic status in the same country. For example, in the USA, the life 
expectancy of Native Americans living on or near reservations was about 2·5 years lower 
than poor white people in Appalachia, who also had low life expectancy. Elimination or 
reduction of these inequalities needs actions and policies in the social, economic, and 
health sectors. 

New Zealand and Canada have diff erent approaches to management of NCDs and their risk 
factors in their indigenous populations. In New Zealand, the neoliberal reforms of the 
1980s and early 1990s led to a larger increase in unemployment and poverty in Māori than 
in European populations, reduced health services, created a regressive consumption tax, 
and aff ected other social services including income and housing support and the 
introduction of user fees for other services.21 The health gap between Māori and non-Māori 
populations increased soon afterwards, with a rise in the contribution of cardiovascular 
disease and suicides to the overall mortality gap.21 The economic and social policies began 
to change in the mid-1990s, and became more pro-equity in 1999. Importantly, reduction 
of health inequalities and improvement of primary care became explicit goals of the 
government’s health policy, strengthened by high-quality evidence of their extent and 
trends.21 Challenges that remain include establishment of the most appropriate and 
eff ective strategies to reduce inequalities in risk factors such as smoking and to ensure that 
care is sought and delivered. Nonetheless, the more pro-equity policies and programmes 
seem to have helped to reduce health inequalities compared with their peak in the 1990s.

By contrast with New Zealand’s eff orts to reduce health inequalities, recent policy 
choices could worsen health inequalities between Canada’s indigenous population 
(the First Nations) and other groups. The Conservative Government’s economic policies 
have reduced and changed social and health services in ways that have especially adverse 
eff ects on the formulation and implementation of programmes related to First Nations’ 
health and nutrition. Some of these changes are broad and restrict First Nations’ rights 
to land and to economic, legal, and health decision making, while taking advantage of 
petroleum and mineral natural resources on their land.46 Other changes with potential 
adverse eff ects are related to specifi c programmes, such as the replacement of the Food 
Mail Programme, which increased access to healthier foods in communities in northern 
Canada.47 Qualitative assessments of the new Nutrition North Canada programme have 
raised concerns about lack of transparency in eligibility criteria46 and about whether the 
subsidies are passed on to people.48 Funding cuts to the First Nations Statistical 
Institute46 might exacerbate the situation further by making the data needed for 
reporting and accountability related to health inequalities diffi  cult to obtain; data for 
monitoring health inequalities over time in New Zealand have been an important 
accountability mechanism.
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NCD inequalities are the most important source of 
inequalities in total mortality and life expectancy.12,18,20–22,52,53

Figure 3 also shows the importance of health inequalities 
both between and within countries. First, the most dis-
advantaged communities in Japan had lower cardio-
vascular disease death rates in people older than 65 years 
than did the most advantaged commu nities in the other 
three countries. Second, if the whole population in each 
country had the same cardiovascular disease and cancer 
death rates as the most advantaged quintile in that same 
country (ie, if within-country inequalities were reduced), 
mortality from these causes would decrease by 3–33% in 
these two age groups and four countries. Third, if the 
whole population in each country had the same cardio-
vascular disease and cancer mortality as the most advan-
taged quintile in Japan (ie, if both within-country and 
between-country inequalities were reduced), mortality 
from these causes would decrease by 3–41% in these age 
groups and countries.

The diff erences in fi gure 3 between countries of 
similar wealth and economic development could be 
partly due to the diff erent sizes of the units of analysis 
(appendix pp 4–10), since the largest diff erences are in 
England and New Zealand, which have smaller units of 
com parison than do Japan and South Korea. However, 
the data also show the importance of social, cultural, 
epidemiological, and health-care factors as determinants 
of health inequalities. For example, communities in 
South Korea and Japan might be less socioeconomically 
segregated, which could explain the more equitable 
mortality gradient across communities, although in-
equal ities do exist in relation to individual socioeconomic 
character istics in South Korea.50,54,55 In Japan, inequalities 
based on occupation are smaller, and for some NCDs 
are reversed, than in other high-income countries.49,56,57 
Socioeconomic inequalities in New Zealand partly 
represent those associated with marginalisation of the 
indigenous Māori population, who have two-to-three-
times higher NCD death rates than do non-Māori 
populations21 and are disproportionately repre sented in 
disadvantaged com munities. However, even after ethnic 
origin is accounted for, socioeconomic inequality 
persists, the magnitude of which ranges between 63% 
(for cardiovascular disease in women aged 30–64 years) 
and 93% (for cardiovascular disease in men aged 
≥65 years) of those shown in fi gure 3.

Figure 3: Age-standardised death rates per 100 000 people per year from 
cancers and cardiovascular diseases in the lowest and highest quintiles of 

community socioeconomic status in four countries with complete vital 
statistics and medical certifi cation

(A) Data for men and women aged 30–64 years. (B) Data for men and women 
aged 65 years and older. (C) Data for men aged 30–64 years. (D) Data for men aged 
65 years and older. (E) Data for women aged 30–64 years. (F) Data for women aged 

65 years and older. See appendix (pp 4–10) for results for all socioeconomic status 
quintiles. In South Korea, death rates assigned to senility, which are likely to be 

mostly from cardiovascular diseases, as the underlying cause were 846 per 
100 000 in the lowest quintile and 608 per 100 000 in the highest quintile.
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Data for NCD mortality inequalities are more scarce 
in low-income and middle-income countries, especially 
nationally, perhaps because the few existing data have 
focused on measurement of adult mortality nationally, 
rather than inequalities within countries, as has been done 
for child mortality.26 In a national study in Mexico, poor 
regions had not only higher child mortality but also higher 
NCD burdens than did wealthier states.58 Emerging evi-
dence also indicates that acute myocardial infarction and 
stroke are inversely associated with education in eastern 
Europe, but this association could be direct in Africa.59

  NCD risk factors
The socioeconomic patterns of major NCD risk factors 
show similarities and important diff erences across 
countries on the basis of region and stage of economic 
development. Smoking was more prevalent in people with 
less education in countries at all levels of economic 
development; this association was more pronounced 
in men than women (fi gure 5).60,61 By contrast with 
smoking, concentration of serum total cholesterol 
and body-mass index had positive associations with 
education in low-income countries and, for men, in 
middle-income countries,62–64 whereas in high-income 
countries, both risk factors were inversely associated with 
education in women but neither risk factor had an 
association with education in men (fi gure 5). Systolic 
blood pressure, which is aff ected by diet (salt intake and 
intake of fresh fruits and vegetables), blood-pressure-
lowering drug, and body-mass index, was inversely 
associated with edu cation in middle-income and high-
income countries, but had a weak positive association 
with education in men in low-income countries.

Investigators have studied how risk factor inequalities 
change over time in the same community or country.65–75 
These changes have varied by risk factor and study. 
Nonetheless, with the exception of blood pressure for 
which inequalities decreased in some studies, socio eco-

nomic gradients in risk factors have persisted or even 
increased, irrespective of whether overall risk factors 
increased or decreased. The appendix (pp 11–15) shows 
data for risk factor inequalities over time in the USA and 
South Korea—two countries with repeated national health 
examination surveys. With few exceptions, systolic blood 
pressure had a persistent inverse association with edu-
cation in both countries. The notable decrease in systolic 
blood pressure in both countries meant that in the late 
2000s, despite continued inequality, people with the least 
education typically had lower systolic blood pressure than 
those with high education had experienced in the early 
surveys. In the USA, decreasing smoking prevalence and 
rising concentrations of fasting plasma glucose concen-
trations between 1980 and 2010 were both accom panied by 
increasing inequalities in these risk factors for both sexes, 
as reported for smoking in other studies.65,66,68,71 The in-
creasing inequality was largely attribut able to a faster 
decrease in smoking and a slower increase in con-
centration of fasting plasma glucose in more educated 
individuals.65 In older Americans, there was little educa-
tional gradient in fasting plasma glucose and smoking in 
1980, but by the late 2000s, people with less education had 
higher exposure to both risk factors. Educational inequality 
in smoking also increased in people younger than 65 years 
in South Korea, as overall prevalence decreased for men 
and increased for women. Body-mass index increased at 
all levels of education in the USA, and was accompanied 
by a narrowing of the diff erences between education 
groups; the same increase in body-mass index and 
lessening of inequality was detected for both men and 
women, with women having a substantially larger inverse 
educational gradient. In South Korea, the educational 
inequalities in body-mass index were greatest for women 
younger than 65 years and changed little over time.

Prospective cohort studies and national comparative 
risk assessments have shown that social inequalities in 
risk factors such as smoking, blood pressure, cholesterol, 

Figure 4: Contribution of selected non-communicable diseases to the absolute inequality in total (all-cause) death rates between the lowest and highest 
quintiles of community socioeconomic status in four countries with complete vital statistics and medical certifi cation
*In South Korea, 72% of the excess death rate in the lowest quintile compared with the highest quintile is attributable to deaths assigned to senility as the underlying cause; 
these are likely to be mostly from cardiovascular diseases.
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Figure 5: Selected non-
communicable disease risk 
factors by education level in 
adults aged 25–64 years in 
selected countries
Risk factor levels were age 
standardised with the WHO 
standard population. All data 
are based on nationally 
representative health 
examination surveys listed in 
fi gure 2. See fi gure 2 for 
defi nitions of education levels 
in each country. SBP=systolic 
blood pressure. FPG=fasting 
plasma glucose. BMI=body-
mass index. TC=total 
cholesterol.
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glycaemia and diabetes, body-mass index, and alcohol use 
account for more than half of the absolute inequalities in 
important NCD outcomes, especially for cardiovascular 
disease and lung cancer.54,55,76–83 Thus, equitable reductions 
in risk factor exposure are essential to reduce social 
inequalities in NCD outcomes. However, in practice, 
irrespective of their aggregate success or failure in risk 
factor management, past prevention eff orts have not 
generally reduced inequalities in risk factor exposure. 
Further more, disease prevention eff orts should be 
assessed both on the basis of their aggregate benefi ts and 
in terms of their eff ect on social and geographical 
distributions of risk factors. To achieve this aim, 
accountability for NCD prevention should also incorporate 
within-country inequalities in risk factor exposure.6

NCD health care
Inequalities also exist in fi nancial and physical access to 
health care, and health-care use and quality, based on 
individual and community characteristics. These factors 
lead to inequalities in NCD screening, diagnosis, and 
treatment. In the PURE study,39 use of medication for 
secondary prevention after cardiovascular events was 
lower in patients in rural than in urban communities in 
low-income and lower-middle-income countries; this 
diff er ence was smaller in upper-middle-income coun-
tries and absent in high-income countries. Screen ing 
for breast, cervical, colorectal, and prostate cancers 
increases with education and income.84,85 This asso-

ciation is consistent with the fi nding that socioeconomic 
gradients of survival are stronger for cancers with local 
symptoms that have a good prognosis if diagnosed and 
treated early than for cancers that present late and tend 
to have low survival (eg, lung and pancreatic cancers).86,87 
Similar inequalities exist in glycaemic control and in 
micro vascular and macro vascular complications of 
diabetes, on the basis of individual and community 
socioeconomic status.88

Although some diff erences in survival might be due 
to the higher prevalence of comorbidities in socially 
disadvantaged patients, documented factors at the health 
system level also have a role; such system-based 
inequalities are both more obvious and amenable to 
intervention.89,90 Notably, improved fi nancial access to 
care through universal insurance improves treatment 
coverage and helps to reduce its socioeconomic gradient. 
For example, in the USA, universal insurance at 65 years 
of age was associated with lower racial and educational 
diff erences in blood pressure, cholesterol, and diabetes 
control.91 Similarly, at any education level, screening for 
breast, cervical, and colorectal cancers was about twice as 
common in people with insurance as in those without, 
and those who were insured had better survival than did 
uninsured (or underinsured) patients.92 Health insur ance 
and universal accessible primary care also improve 
glycaemic control and reduce symptoms and com-
plications in patients with diabetes.88,93

Figure 2 shows diabetes and hypertension treatment 
coverage according to education in several countries. 
Diabetes treatment coverage was positively associated 
with education only in Malawi and perhaps Cambodia 
(ie, the two low-income countries), and had a negative 
association in Iran, South Korea, and, for women, in 
Colombia. The inverse association in South Korea, and to 
a lesser degree in Iran, occurs because people with more 
education are generally younger, and younger people 
have lower treatment coverage; associations of treatment 
coverage with education within age groups were a 
mixture of direct, inverse, and no association (appendix 
pp 1–3). The inverse associations in Iran and Colombia 
are consistent with a role for universal insurance or other 
methods to remove fi nancial barriers to health care to 
counteract treatment access inequalities. Coverage of 
hypertension treatment had no strong association with 
education, except in South Korea and in Iranian women, 
with similar explanations to those for diabetes treatment.

Although universal insurance reduces health-care 
inequalities, it does not remove them completely. In 
Finland, where everyone is insured, high-income 
patients with stroke were more likely than were their 
low-income counterparts to be treated at a university 
hospital by a neurology specialist and to have a CT or 
MRI scan.94 There was also an inverse association 
between income and chronic heart disease case-fatality 
rates in Finnish patients95 Similarly, disparities in cancer 
screening and diabetes outcomes based on income and 
ethnic origin have been reported in insured patients in 
the USA.85,88 Health-care inequalities beyond fi nancial 
access show the roles of other systemic factors, including 
lower density or quality of health-care facilities in poor 
communities, diffi  culties in arranging appointments for 
people who have little control over their work schedules, 
fundamental biases against poor and marginalised 
groups, and lower health-care use by some groups 
because health systems information and interactions are 
not designed for diverse users.

What can be done about NCD inequalities?
The available worldwide data show that NCD mortality 
and most NCD risk factors are higher in low-income and 
middle-income countries than in high-income countries. 
NCDs and some of their most important risk factors tend 
to be higher in people and communities with a lower 
socioeconomic status within the same country, but 
diff erences in within-country patterns depend on the 
stage of economic development, and especially on social, 
economic, and health policies. Social inequalities in risk 
factors account for more than half of inequalities in 
major NCDs, especially for cardiovascular diseases and 
lung cancer. NCDs account for most inequalities in total 
mortality both between and within countries. Therefore, 
NCD inequalities are a major barrier in the reduction of 
the total burden of these diseases and in achievement of 
good health for all people.
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The focus of policy discussions about NCDs in 
preparation for, and after, the UN high-level meeting has 
been a reduction of the total magnitude of NCDs. If the 
goals and targets set in these discussions lead to actions at 
the country level, they will help to reduce the absolute gap 
across countries if a similar percentage reduction is 
achieved in each country—a similar percentage translates 
into a larger absolute reduction in countries with higher 
NCD burdens. Further reduction of global inequalities 
will need actions and targets that focus on countries where 
NCD mortality and risk factors are presently highest—ie, 
generally low-income and middle-income countries. 
However, worldwide discussions have paid little attention 
to within-country inequalities. Yet, a decrease in overall 
NCD rates will need reduction of inequalities because the 
health of the most dis advantaged people contributes 
substantially to the overall NCD burden. Thus, reduction 
of the total NCD burden and of NCD inequalities should 
be treated as related and mutually reinforcing priorities.

Past work into the causes of health inequalities has 
drawn attention to the roles of environmental, political, 
and psychosocial factors; health behaviours and proximal 
risk factors; and health-care access and quality. These 
factors are not mutually exclusive, since deprivation and 
poor working and living environments are themselves 
causes of hazardous health behaviours and low-quality 
health care. Actions to reduce NCDs and NCD inequal-
ities should therefore rely on social and economic policies, 
and actions related to diet, lifestyle, and health care. Any 
one approach alone will be insuffi  cient to reduce 
inequality, might not be implementable in isolation, and 
hence will need the other components to be eff ective.

The Commission on Social Determinants of Health’s 
(CSDoH) recommendation of health equity in all policies, 
systems, and programmes aims to reduce NCD 
inequalities by equalising distributions of power, fi nan cial 
resources, education, housing, and other environ mental 
factors, nutrition, and health care.96,97 As a timely step 
towards this aim, the policy recommendations and related 
targets and accountability mechanisms in the UN 
post-2015 development agenda should focus explicitly on 
how they can aff ect and address NCD and other health 
inequalities. The CSDoH recommended that funda mental 
social and economic inequalities and their institutional 
and political deter minants should be addressed as one of 
the action principles to improve health and reduce 
inequalities. However, careful assess ment of health 
inequalities in high-income countries indicates that 
welfare states, and their social policies, do not necessarily 
reduce health inequalities,98 partly because existing policies 
only partially redistribute income and wealth. Meanwhile, 
increasing evidence supports important roles for non-
material factors that have other social, cultural, behavioural, 
environmental, and public health and health system 
determinants in NCD inequalities.98 Thus, health 
inequalities, which are sometimes large, can still exist even 
with progressive social policies, because of inequalities in 

access and quality of primary care and treatment, or in risk 
factors related to diet, lifestyle, and living envir onment. For 
example, a country could have a seemingly pro-equity 
welfare state and organisation of social and health services, 
but simultaneously be at the stage of the tobacco epidemic 
in which large absolute diff erences in smoking prevalence 
between social groups cause wide health inequalities.99 
This fi nding shows the need for strong policies and 
programmes that focus more directly on NCD risk factors 
and treatment, in addition to those that address social 
determinants. If implemented well and with equity as an 
explicit consideration, such policies and programmes 
could reduce NCD inequalities rapidly.

Importantly, NCD inequalities could be as much a cause 
as a consequence of socioeconomic inequalities. In several 
countries, investigators have noted that so-called health 
shocks are associated with a worsening of household 
economic status through both reduced earnings and 
increased (at times catastrophic) health-care spending that 
can drive households into poverty. Increased health-care 
spending is exacerbated if health insurance coverage is 
low and out-of-pocket spending for health care is high. 
Emerging evidence suggests that NCDs not only lead to 
such worsening of household economic status, but also 
can have larger eff ects than communicable diseases.100,101 
Thus, universal health insurance that ensures equitable 
NCD prevention and protects against NCD-attributable 
macroeconomic loss, income inequality, and poverty 
should be a social and economic priority.

Social policies and programmes that improve oppor-
tunities and capabilities for economic productivity and 
social participation, and facilitate healthy lifestyles and 
environments, are essential to improve health and reduce 
inequalities. The most important are those that enhance 
early childhood development, improve access to high-
quality education, create home and school envir onments 
that facilitate good educational outcomes, and remove 
barriers to secure employment for disadvantaged 
groups.97 On the premise that both progressive social 
policies and NCD prevention and treatment programmes 
are necessary to address NCD health inequalities, other 
key actions to reduce NCDs and NCD inequalities are 
described in the following paragraphs.

First, the nearly universal inequalities in tobacco 
smoking indicate the need for eff ective and equitable 
tobacco control. Similarly, global and within-country 
inequalities in blood pressure mean that actions are 
needed to reduce salt intake in disadvantaged groups to 
help to reduce NCD inequalities. Arguments are similar 
for harmful alcohol use and for other unhealthy versus 
healthy foods not covered in detail in this review. 
Population-wide and regulatory actions, such as man-
datory salt, trans-fat, and sugar reductions in the food 
chain; taxes; and sales and advertising or marketing 
restrictions on tobacco, alcohol, or foods high in 
pro cessed carbohydrates and saturated fats are probably 
pro-equity, although there have been few assessments of 
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the equity implications of these actions.61,102–107 Despite 
industry eff orts to portray taxes on harmful and 
unhealthy products as regressive, evidence suggests that 
groups with low socioeconomic status are responsive to 
price changes, leading to both health benefi ts and to a 
reduction in the relative tax burden.108,109

Similarly, government actions are essential to improve 
fi nancial and physical access of disadvantaged social 
groups and communities to healthy foods, including 
fresh fruits and vegetables, healthy fats, and whole grains, 
through subsidies and broader food and agricultural 
policies. These actions can be fi nanced by taxes on 
unhealthy foods, alcohol, and tobacco, but they need 
political and social support. Actions related to food have 
been implemented in some communities and countries 
(eg, New York City and some European countries110). A 
need exists to assess the eff ects of these programmes on 
inequalities and to test similar programmes in low-
income and middle-income countries. Health education 
could widen inequalities, unless the messages and their 
delivery are well designed and explicitly aim to reach out 
to and aff ect disadvantaged and marginalised social 
groups—eg, through com munity groups or broad-
reaching mass media.107,111

Second, inequalities in cardiometabolic risk factors, 
in infections that are risk factors or precursors for 
cardiovascular disease and cancers, and in diagnosis of 
early disease stages, emphasise the need to strengthen 
and use primary care for equitable prevention and 
treatment.31 A successful primary care programme in the 
control and management of diabetes in Iran93 is an 
example of the feasibility of universal, fi nancially and 
physically accessible, and high-quality primary care as an 
eff ective way to reduce NCD burden and inequalities. To 
address NCDs through primary care, health workers need 
to be trained on screening and diagnosis of dis orders that 
can have few symptoms in the early stages and, by contrast 
with some acute childhood and maternal diseases, involve 
longer term follow-up of diagnosed patients with disorders 
such as diabetes to improve compliance with medicines 
and behavioural change.93 Previous reports have examined 
the implementation of primary care, including the health 
system infrastructure and human resources.112 The report 
about health system integration in this Series discusses in 
detail the integration of NCD management in the primary 
care system in diff erent health systems.33 Targeting of 
NCDs through the primary care system needs high-
quality, essential, and typically low-cost, drugs for 
prevention and early-stage treatment—including human 
papil lomavirus and hepatitis B vaccines, Papanicolaou 
smear test or visual inspection with acetic acid for cervical 
cancer screening, drugs for cardiovascular risks and 
diabetes, and pain medications for terminally ill patients 
with cancer. Furthermore, there should be guar anteed 
access to such drugs, irrespective of the patient’s ability to 
pay, in order to reduce NCD inequalities. Issues related to 
drug selection, regulation of their quality, and their pricing 

are discussed in the report about essential medicines for 
NCDs in this Series.32 Essential medicines for NCDs are 
fi nancially feasible through procurement of generic drugs 
rather than branded versions.

Third, beyond primary care, universal health insurance 
and other mechanisms for removal of fi nancial barriers 
to health care are an essential component of any credible 
eff ort to reduce NCDs and NCD inequalities.113 A recent 
study,114 reviewed economic and political aspects of 
universal coverage, with emphasis on low-income and 
middle-income countries. Financial access needs to be 
accompanied by policies and strategies that reduce 
physical and behavioural barriers to health-care use and 
improve quality of care in disadvantaged communities.

Fourth, coordination is needed with programmes and 
policies that target poverty-related risk factors that 
adversely aff ect early childhood development and com-
muni cable diseases. Even though such coordination can 
lead to large and long-term improve ments in NCDs and 
risk factors that benefi t poor and disadvantaged groups, it 
is diffi  cult because it needs involvement of multiple 
sectors, including those that develop and implement 
policies and strategies related to energy, agriculture and 
rural development, and education. Health interventions 
can also be coordinated (or integrated) in specifi c 
programmes as platforms of intervention delivery; the 
report on health system integration in this Series describes 
in detail some of the potential challenges of integration.33

Finally, these actions should be accompanied by an 
accountability mechanism that records and regularly 
reports inequalities in NCDs and their risk factors 
alongside their aggregate benefi ts.6 Reporting of NCDs, 
and their risk factors and treatment, should be related to 
individual or community charac teristics—both those that 
are somewhat comparable across countries (eg, rural or 
urban place of residence and education) and those that are 
country specifi c, such as geographical region and ethnic 
origin. How can this requirement be met in view of the 
fact that even national measurement of disease-specifi c 
mortality and risk factors is a challenge because of poor 
data availability, quality, and comparability? Data needs 
and challenges for aggregate (national) measurement also 
apply in measurement of inequalities.1,115 As an initial, 
relatively low-cost step, every data platform should collect 
information about place of residence and socioeconomic 
variables. In high-income and even middle-income 
countries, data can be linked across multiple sources that 
incorporate information about socioeconomic status and 
place of residence, but implementation of safeguards is 
necessary to ensure confi dentiality and to overcome 
political and especially bureaucratic barriers. Even when 
such data are collected, data quality and comparability 
issues will need to be addressed, as has been done for the 
measurement of health outcomes and risk factors.
However, in view of the importance of such data for pro-
equity policies and programmes, and for assessment and 
modifi cation of existing strategies, they should be treated 
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as essential components of a health information system. 
The inclusion of such variables in health statistics will also 
increase sensitivity towards inequalities, even if data are 
initially incomplete.

As the debate about why inequalities arise and 
whether they are unjust continues, we should constantly 
recall that the existence, and persistence, of inequalities 
suggests failure to develop, enact, or implement policies 
and programmes that create healthy household and com-
munity environments, facilitate healthy lifestyles and 
diets, and deliver universal high-quality health care. 
Health inequalities can be reduced by feasible actions 
that bring aggregate benefi ts and reduce the overall NCD 
burden. Many of these actions involve health care and 
public health, whereas others need participation of sec-
tors that address broader social, economic, and environ-
mental issues. We should measure the success and 
failure of our societies and governments by how quickly, 
how widely, and how well we take these actions, and how 
much they reduce health inequalities.
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