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The Region of the Americas has an NCD mortality rate of 436.5 per 100,000 population1, which ranges from a high in Guyana of 
831.4 deaths per 100,000 population, to a low in Canada of 291.5 deaths per 100,000 population. Twenty-two countries have 
NCD mortality rates above the regional mean, as shown in darker color in the map below. Countries in the Caribbean sub-region 
exhibit the highest NCD mortality rates in the region, where 7 countries2 have rates above 583.5 per 100,000 population.
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Note: the designation employed and the presentation of the 
material in these maps do not imply the expression of any opinion 
whatsoever on the part of the Secretariat of the Pan American 
Health Organization concerning the legal status of any country, 
territory, city or area or of its authorities, or concerning the 
definition of its frontiers or boundaries.

----
1.  Data presented are estimates for the year 2016.

2. The countries with the highest NCD mortality rates, in order of ranking are: Guyana, Haiti, Belize, Saint Vincent and the Grenadines, Trinidad and Tobago, Suriname, and Grenada.

Source: NCD mortality estimates are based on the Global Health 
Estimates, World Health Organization, 2018.
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INTRODUCTION

Noncommunicable diseases (NCDs) and their risk factors are 
the leading causes of morbidity, mortality, and disability in the 
Americas, and they represent both a public health challenge 
and a serious threat to  economic and social development. 
In the Region of the Americas, NCDs cause approximately 5.5 
million deaths per year, representing 80.7% of all deaths in the 
region. Of the total deaths from NCDs, 38.9% are premature 
deaths occurring in people under 70 years of age.

This booklet presents data on NCD mortality and prevalence of 
NCD risk factors, by country, for the Region of the Americas. 
The focus is on the 5 x 5 NCD agenda which includes the main 
NCDs (cardiovascular diseases, cancer, diabetes, and chronic 
respiratory diseases), and mental health (suicide); as well as 
the main NCD risk factors (tobacco use, harmful use of alcohol, 
unhealthy diet, insufficient physical activity), along with air 
pollution. It includes information on the number and percentage 
of deaths, age-standardized death rates, premature death from 
NCDs and the prevalence of NCD risk factors.

The data sources and definition of indicators are described in 
the technical notes.

NONCOMMUNICABLE DISEASES IN THE 
REGION OF THE AMERICAS: 
FACTS AND FIGURES
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NONCOMMUNICABLE DISEASE MORTALITY
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18.6 

22.6

15.5

16.2

…

21.4

30.5

14.7

…

18.8

23.2

21.7

21.3
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The Americas

North America

Canada

United States of America

Central America and Mexico

Belize

Costa Rica

El Salvador

Guatemala

Honduras

Mexico

Nicaragua

Panama

Latin Caribbean

Cuba

Dominican Republic

Haiti

Andean Area

Bolivia (Plurinational State of)

Colombia

Ecuador

Peru

Venezuela (Bolivarian Republic of)

Southern Cone

Argentina

Brazil

Chile

Paraguay

Uruguay

Non-Latin Caribbean

Antigua and Barbuda

Bahamas

Barbados

Dominica

Grenada

Guyana

Jamaica

Saint Kitts and Nevis

Saint Lucia

Saint Vincent and the Grenadines

Suriname

Trinidad and Tobago

RISK FACTOR PREVALENCE

Prevalence of 
overweight and 

obesity in adults (%) 
 

Prevalence of obesity 
in adults

(%) 

Prevalence of obesity
in adolescents 

(%)

TOBACCO OVERWEIGHT AND OBESITY 

Total Male Female

Prevalence of current 
tobacco smoking

 in adults (%)

Prevalence of current 
tobacco use 

in adolescents (%)

ALCOHOL  

Alcohol per capita 
consumption in adults 

(litres/per person/year)

Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female
2017 2016 2018 2016 2016 2016

62.5

67.5

64.1

67.9

62.9

54.8

61.6

59.9

55.9

55.8

64.9

58.2

58.8

58.2

58.5

61.2

54.9

59.1

56.1

59.0

56.0

57.5

63.4

57.9

62.7

56.5

63.1

53.5

62.9

53.2

48.0

64.4

52.4

60.3

51.4

49.4

55.5

52.3

48.1

55.0

58.9

46.0

64.1

72.4

69.8

72.7

61.0

48.1

59.9

57.0

51.4

51.8

63.6

54.7

56.2

54.2

54.5

56.9

51.1

56.8

52.2

56.6

52.6

54.8

62.9

59.4

66.2

57.6

64.7

53.7

64.9

45.5

40.1

60.3

44.7

54.7

43.7

41.5

47.4

45.0

39.3

48.9

53.4

37.1

60.9

62.7

58.5

63.2

64.6

61.2

63.3

62.3

59.9

59.5

66.0

61.4

61.3

62.0

62.5

65.3

58.3

61.2

59.8

61.2

59.2

60.1

63.8

56.4

59.3

55.4

61.4

53.3

60.8

60.6

55.6

68.1

59.9

65.7

58.8

56.6

63.2

59.3

56.3

61.1

64.2

54.5

28.3

35.5

29.4

36.2

27.2

24.1

25.7

24.6

21.2

21.4

28.9

23.7

22.7

24.9

24.6

27.6

22.7

22.0

20.2

22.3

19.9

19.7

25.6

23.5

28.3

22.1

28.0

20.3

27.9

23.2

18.9

31.6

23.1

27.9

21.3

20.2

24.7

22.9

19.7

23.7

26.4

18.6

25.9

34.9

29.5

35.5

22.3

16.5

21.1

18.9

15.1

15.6

24.3

17.9

17.8

19.2

18.9

21.0

17.9

17.6

14.5

17.6

14.9

15.2

22.4

20.3

27.3

18.5

24.9

17.1

24.9

14.8

11.6

24.4

14.7

19.9

13.3

12.7

15.3

15.3

12.0

16.6

18.9

10.8

31.0

36.2

29.3

37.0

31.4

31.5

30.4

28.9

26.4

26.9

32.8

29.0

27.6

30.4

30.3

34.1

26.9

26.2

25.6

26.6

24.7

24.2

28.6

26.3

29.0

25.4

31.0

23.4

30.6

31.0

25.9

38.1

31.3

35.6

29.0

27.1

33.4

30.1

27.0

31.0

33.7

26.0

12.8

19.8

11.4

20.7

12.3

10.6

10.8

10.3

8.4

8.2

13.5

9.3

9.0

10.6

9.7

13.1

9.2

8.0

7.8

6.1

8.0

6.4

12.4

10.2

14.4

9.0

13.6

9.1

12.2

10.8

10.0

15.3

10.7

13.3

9.2

8.7

11.4

10.8

7.6

10.9

12.3

9.4

14.0

21.4

13.6

22.3

13.4

10.8

11.0

9.4

8.4

7.8

15.2

8.7

8.0

12.1

10.7

13.7

12.1

8.4

8.2

6.3

8.9

7.0

13.0

11.8

18.3

10.1

15.6

10.0

14.2

10.7

9.6

15.7

10.6

12.7

9.1

8.4

11.0

11.0

7.1

11.1

13.8

9.4

11.5

18.0

9.1

19.0

11.1

10.4

10.5

11.1

8.5

8.6

11.7

10.0

10.0

9.1

8.7

12.5

6.1

7.5

7.3

6.0

7.2

5.8

11.6

8.5

10.4

7.8

11.5

8.0

10.0

10.9

10.3

14.9

10.9

14.0

9.3

9.0

11.9

10.6

8.0

10.7

10.7

9.4

11.1

16.4

  11.1 

  17.0 

5.2

 . . . 

  5.1 

  2.3 

 . . . 

 . . . 

  6.7 

 . . . 

  2.2 

8.9

  15.1 

  7.8 

  3.4 

2.2

 . . . 

  3.9 

 . . . 

  3.8 

 . . . 

12.8

  16.1 

  9.9 

  40.7 

  5.1 

  18.9 

 . . . 

 . . . 

  3.3 

  2.1 

 . . . 

 . . . 

  2.3 

  4.4 

 . . . 

 . . . 

 . . . 

 . . . 

 . . . 

19.3

22.8

 16.0 

 23.6 

17.3

 . . . 

 15.1 

 18.7 

 . . . 

 . . . 

 21.9 

 . . . 

  9.7 

22.3

 40.5 

 11.6 

 13.5 

8.2

 . . . 

 12.6 

 . . . 

 16.6 

 . . . 

21.4

 27.7 

 17.6 

 49.2 

 21.7 

 26.0 

 . . . 

 . . . 

 18.6 

 13.3 

 . . . 

 . . . 

 23.0 

 18.2 

 . . . 

 . . . 

 . . . 

 . . . 

 . . . 

15.2

19.6

  13.5 

  20.3 

11.2

 . . . 

  10.1 

  10.5 

 . . . 

 . . . 

  14.3 

 . . . 

  6.0 

15.6

  27.8 

  9.7 

  8.5 

5.2

 . . . 

  8.2 

 . . . 

  10.2 

 . . . 

17.2

  21.9 

  13.8 

  45.0 

  13.4 

  22.5 

 . . . 

 . . . 

  11.0 

  7.7 

 . . . 

 . . . 

  12.6 

  11.3 

 . . . 

 . . . 

 . . . 

 . . . 

 . . . 

10.5

6.5

7.8

6.3

15.9

8.2

8.1

10.7

14.4

6.4

17.7

14.5

7.4

11.6

9.7

6.0

19.2

12.3

8.1

19.6

10.7

8.4

7.2

11.3

21.4

7.0

27.8

6.6

12.5

12.1

7.0

8.4

11.4

19.8

7.1

10.4

15.0

7.8

8.1

14.6

7.3

10.8

12.1

8.4

12.1

8.0

19.9

16.6

9.7

15.3

19.5

9.6

21.6

20.6

7.9

13.9

13.0

8.3

20.3

15.0

13.6

20.6

15.3

10.9

11.0

10.1

18.7

6.7

19.8

7.4

12.7

16.7

7.9

16.1

17.4

30.4

12.5

19.0

15.9

10.4

12.4

23.6

17.1

17.3

11.4

7.5

10.0

7.2

18.0

12.3

8.9

13.1

17.1

7.9

19.8

17.6

7.8

12.9

11.5

7.4

19.7

13.8

10.9

20.2

13.0

9.7

9.4

10.8

20.2

6.9

24.5

7.0

12.8

14.4

7.5

12.6

14.5

25.3

9.7

14.8

15.6

9.2

10.2

19.4

11.7

14.0

3.6

4.6

4.2

4.6

2.5

2.7

1.9

1.6

1.1

1.6

2.8

2.2

3.3

2.6

2.6

3.0

2.3

2.5

2.5

2.4

2.7

2.9

2.3

3.6

4.7

3.2

4.6

2.5

5.4

2.6

3.4

1.9

4.2

3.3

4.0

2.5

1.7

4.2

4.1

3.4

2.1

4.1

12.2

15.0

14.3

15.1

9.4

10.4

7.4

6.2

4.1

6.6

10.5

8.8

12.1

10.2

9.9

11.3

9.5

8.9

7.9

9.2

8.6

9.2

8.5

12.4

14.7

11.7

14.5

9.1

17.4

9.7

12.1

6.7

16.2

13.0

15.1

10.0

6.6

14.9

15.8

13.4

8.0

14.2

7.8

9.7

9.2

9.8

5.9

6.5

4.6

3.7

2.5

4.1

6.6

5.4

7.7

6.4

6.2

7.1

5.8

5.6

5.2

5.7

5.6

6.0

5.4

7.8

9.5

7.3

9.4

5.8

11.1

6.1

7.5

4.2

9.8

8.1

9.5

6.3

4.1

9.5

9.8

8.4

5.0

9.0

2016-17

2018

2014

2013

2015

2015

2016

2011

2014

2017

2010

2016

2005

2018

2017

2016

2014

2010

2018

2015

2013

2014

2014

2017

2013

2013

2009

2016

2015

2017

2010

2017

2011

2016

2017
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The Americas

North America

Canada

United States of America

Central America and Mexico

Belize

Costa Rica

El Salvador

Guatemala

Honduras

Mexico

Nicaragua

Panama

Latin Caribbean

Cuba

Dominican Republic

Haiti

Andean Area

Bolivia (Plurinational State of)

Colombia

Ecuador

Peru

Venezuela (Bolivarian Republic of)

Southern Cone

Argentina

Brazil

Chile

Paraguay

Uruguay

Non-Latin Caribbean

Antigua and Barbuda

Bahamas

Barbados

Dominica

Grenada

Guyana

Jamaica

Saint Kitts and Nevis

Saint Lucia

Saint Vincent and the Grenadines

Suriname

Trinidad and Tobago

Prevalence of raised 
blood pressure

(%)

RAISED BLOOD PRESSURE

Total Male Female
2015

RISK FACTOR PREVALENCE

Prevalence of raised 
fasting blood glucose

 (%)

Prevalence of physical 
inactivity in adults

(%)

RAISED BLOOD GLUCOSE PHYSICAL INACTIVITY SALT

Salt intake in adults 
(grams/day) 

Ambient air 
pollution

(proportion of 
exceedance of PM2.5)

Household air 
pollution

(%) 

Total Male Female Total Male Female Total Male Female

AIR POLLUTION 

2014 2016 2010

8.3

7.1

5.5

7.3

10.8

12.7

8.9

10.1

9.7

9.3

11.2

10.1

9.3

9.0

8.4

10.1

8.7

8.4

8.0

8.5

8.0

7.7

9.5

8.7

9.7

8.3

10.5

8.1

9.5

11.9

11.5

12.5

12.2

11.1

11.1

10.9

11.9

14.5

14.5

10.6

12.3

11.7

8.5

8.0

6.2

8.2

10.4

10

8.8

9.3

8.9

8.5

10.9

9.2

8.9

8.1

7.3

8.6

8.6

8.2

7.0

8.3

7.5

7.2

9.9

8.3

9.9

7.8

10.2

8.0

9.1

9.9

9.9

11.2

10.5

8.5

8.8

9.1

9.3

12.7

13.7

9.3

10.9

10.4

8.1

6.2

4.8

6.4

11.2

15.2

8.9

10.7

10.4

10.0

11.5

11.0

9.8

9.9

9.6

11.4

8.8

8.6

8.9

8.7

8.5

8.1

9.0

9.0

9.5

8.7

10.8

8.3

9.8

13.7

13.0

13.7

13.7

13.6

13.3

12.6

14.4

16.3

15.1

11.8

13.5

13.0

39.3

38.9

28.6

40.0

…

…

46.1

…

37.1

…

28.9

…

…

25.4

36.9

39.0

…

25.7

…

44.0

27.2

…

31.4

44.3

41.6

47.0

26.6

37.4

22.4

31.0

…

43.3

42.9

21.6

28.7

…

32.6

32.2

39.8

…

44.4

38.2

33.1

31.1

25.7

31.7

…

…

37.7

…

37.1

…

25.5

…

…

21.9

30.9

34.4

…

23.1

…

38.8

24.6

…

29.5

38.6

37.6

40.4

24.4

38.1

18.7

24.7

…

30.0

29.3

13.4

21.9

…

28.4

24.1

26.6

…

38.1

27.2

45.2

46.3

31.4

48.0

…

…

54.3

…

37.1

…

32.2

…

…

28.9

42.8

43.4

…

28.1

…

48.9

29.7

…

33.3

49.7

45.3

53.3

28.6

36.8

25.7

37.1

…

55.6

54.9

29.8

35.4

…

36.6

40.4

52.1

…

50.6

48.6

-

-

-

2.0

2.1

1.6

2.3

2.4

2.0

2.0

1.7

1.1

1.5

1.7

1.3

1.5

1.8

2.0

1.5

1.5

2.4

1.6

1.2

1.2

1.1

2.1

1.1

-

1.8

1.8

1.8

2.2

1.8

2.2

2.0

1.3

1.2

2.1

2.1

2.4

2.2

<5

<5

<5

21.0

15

7

14

55

47

15

48

11

10.3

21

10

>95

10.1

20

8

<5

25

<5

<5

<5

8

34

<5

<5

<5

<5

9

<5

26

10

<5

<5

<5

10

<5

8.6

9.0

9.0

9.0

7.1

6.0

8.0

8.0

7.0

7.0

7.0

8.0

8.0

6.0

6.0

6.0

6.0

8.7

9.0

10.0

7.0

7.0

9.0

9.3

7.0

10.0

7.0

10.0

7.0

6.0

6.0

7.0

8.0

7.0

6.0

6.0

5.0

…

7.0

7.0

7.0

7.0

9.4

10.0

10.0

10.0

7.4

7.0

8.0

9.0

8.0

8.0

7.0

9.0

9.0

7.0

7.0

7.0

7.0

9.4

10.0

11.0

8.0

8.0

9.0

10.2

8.0

11.0

7.0

11.0

7.0

6.6

7.0

8.0

9.0

7.0

7.0

7.0

5.0

…

8.0

7.0

8.0

8.0

8.7

9.0

9.0

9.0

7.1

7.0

8.0

8.0

7.0

7.0

7.0

8.0

9.0

7.0

7.0

7.0

7.0

9.0

9.0

10.0

8.0

8.0

9.0

9.5

8.0

10.0

7.0

11.0

7.0

6.1

7.0

8.0

9.0

7.0

7.0

6.0

5.0

…

7.0

7.0

7.0

7.0

17.6

12.9

13.2

12.9

19.9

22.7

18.7

18.7

21.2

21.4

19.7

20.8

19.9

21.6

19.0

21.5

24.5

17.6

17.9

19.2

17.9

13.7

18.6

23.0

22.6

23.3

20.9

24.6

20.7

23.1

23.4

20.9

24.4

22.5

24.3

23.1

21.8

25.3

27.1

23.3

22.4

25.8

20.3

15.3

15.6

15.3

22.2

24.4

21.0

20.4

22.0

22.6

22.3

21.6

22.3

23.3

20.9

23.8

25.2

19.9

19.7

21.5

19.8

16.1

21.5

26.8

27.6

26.7

25.4

27.8

24.7

25.5

26.4

25.2

27.0

25.7

26.8

24.5

24.5

27.9

29.9

25.9

24.6

27.6

14.8

10.5

10.8

10.5

17.8

21.0

16.3

17.2

20.4

20.2

17.3

19.9

17.3

19.8

16.9

19.1

23.7

15.2

16.1

16.9

16.0

11.2

15.7

19.3

17.6

19.9

16.5

21.3

16.8

20.7

20.4

16.8

21.7

19.4

21.6

21.5

19.2

22.7

24.4

20.7

19.9

23.9
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TECHNICAL NOTES

DEMOGRAPHIC DATA
Population (2016): The estimated mid-year population size in 
both sexes combined for 2016, by country. 

Methods of estimation
The population estimates were taken from the latest revision of 
the World Population Prospects, Revision 2017. Further details 
on the estimation methods are published in the World Population 
Prospects Report 2017 (1). Population estimates are regional 
and subregional levels were calculated by adding population 
estimates at country level for those countries included in each 
subregion. 

MORTALITY DATA
Total number of deaths (2016): estimated number of deaths due 
to all-causes, by country in 2016.

NCD deaths (2016): estimated number of deaths due to all NCDs, 
by sex, by country.

Proportion of deaths due to NCDs (2016): percentage of NCD 
deaths from the total number of deaths, by sex, by country.
• All NCDs: percentage of all NCD deaths from the total 

number of deaths.
• Cardiovascular diseases: percentage of deaths due to 

cardiovascular diseases from all NCD deaths.
• Cancer: percentage of deaths due to cancer from all NCD 

deaths.
• Chronic respiratory diseases: percentage of deaths due to 

chronic respiratory diseases from all NCD deaths.
• Diabetes: percentage of deaths due to diabetes from all NCD 

deaths.
• Other NCDs: percentage of NCD deaths, excluding the four 

main NCDs (cardiovascular diseases, cancer, diabetes, and 
chronic respiratory diseases), from all NCD deaths.

Premature deaths from all NCDs (2016): percentage of NCD 
deaths that occurred in people under 70 years of age from all 
NCD deaths.

Probability of premature NCD mortality (2016): unconditional 
probability of dying at exact ages of 30 to 70 years from any of the 
four main NCDs (CVD, cancer, diabetes, and chronic respiratory 
disease) expressed in percentage by sex and by country. 

Methods of estimation
Noncommunicable disease mortality data were calculated based
on the estimated number of deaths from the WHO Global Health 
Estimates (GHE) 2018 (2). 

Estimated deaths by age, sex, cause of death, and year for 33 out 
of 35 PAHO Member States were extracted from the WHO GHE 
2000-2016 comprehensive dataset (2). Dominica and Saint Kitts 
and Nevis were excluded because no estimates were available, 
as their populations are less than 90,000 persons. The WHO 
methods and data sources for the GHE estimates 2000-2016 are 
documented elsewhere (3). In summary, data from national vital 
statistics and mortality information systems reported to PAHO 
and WHO by national authorities are the main source. Mortality 
data were corrected to account for missing sex and age, and 
deaths were rescaled by sub-registration. Cause of death data 
quality issues due to diagnostic and coding accuracy were 
adjusted using death distribution methods. For instance, deaths 
with underlying causes of death coded to ill-defined and garbage 
codes are redistributed to well-defined causes and mapped to 
the GHE cause of death list (3).

Noncommunicable diseases comprise all deaths with an 
underlying cause of death in Group II of the GHE list of causes. 
The four major NCD deaths are those with the underlying cause 
of death coded as cardiovascular diseases (I00-I99), cancer 
(C00-C97), diabetes (E10-E14) and chronic respiratory diseases 
(J30-J98), according to the International Classification of 
Diseases, 10th Revision (ICD-10) and their mapping to the GHE 
cause of death list (3).

Age-standardized  NCD death rates, age-standardized death rates 
from the four main NCDs and age-sex-specific death rates by 
country for the year 2016 were calculated using World Population 
Prospects, 2017 Revision database (4) for countries with 
population size 90,000 and over, and the International Database 
from the US Census Bureau (5) for countries and territories 
with populations less than 90,000. The WHO World Standard 
Population (6) was used to calculate the age-standardized 
mortality rates by the direct method.

Premature mortality from NCDs, using the unconditional 
probability of dying between ages 30 and 70 years from any of 
the four main NCDs, was estimated for 2016 using age-specific 
death rates (in 5-year age groups, e.g. 30-34 … 65-69, for those 
between 30 and 70 years) of the combined four main NCDs, for 

Death rates (2016):

• NCDs: age-standardized all NCD death rates per 100,000 
population by sex and by country.

• Cardiovascular diseases: age-standardized cardiovascular 
diseases death rates per 100,000 population by sex and by 
country.

• Cancer: age-standardized cancer death rates per 100,000 
population by sex and by country.

• Chronic respiratory diseases: age-standardized chronic 
respiratory disease death rates per 100,000 population by 
sex and by country.

• Diabetes: age-standardized diabetes death rates per 100,000 
population by sex and by country.

• Suicide: age-standardized suicide death rates per 100,000 
population by sex and by country.
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each Member State (2). Using the life table method, the risk of 
death between the exact ages of 30 and 70 years, from any of 
the four NCDs and in the absence of other causes of death, was 
calculated as described below.

Five-year death rates were calculated using the equation below:
                             

5MX = 5DX from 4 NCDs between exact age (x) and age (x+5)
5PX

Five-year death rates were then translated into the probability of 
death for each NCD using the following formula:

5qX =       5 × 5MX

                1 + 2.5 × 5MX

And the unconditional probability of death, for the 30-70 age 
range, was calculated using the formula:

40q30=1-(1-5q30) × (1-5q35)×…× (1-5q65)

Suicide death rates were calculated from the estimated total 
number of suicide deaths per 100,000 population, using ICD 10 
codes: X60–X84, Y87.0.

All mortality indicators were calculated at regional and subregional 
levels applying the corresponding method of calculation of the 
indicator using the aggregated number of deaths and respective 
aggregated population for those countries and territories in each 
sub-region. 

RISK FACTORS
Prevalence estimates are age-standardized for the risk factors 
defined below:

• Total alcohol per capita consumption (APC), in liters of pure 
alcohol (2018): total (sum of recorded APC and unrecorded 
APC) amount of alcohol consumed per person (15 years and 
older) over a calendar year, adjusted for tourist consumption, 
in liters of pure alcohol.

• Insufficient physical activity  (2016): the percentage 
of the population aged 18 years and older who were 
physically inactive – defined as not meeting the WHO 
recommendations on physical activity for health: 150 
minutes of moderate-intensity physical activity per week or 
75 minutes of vigorous-intensity physical activity per week 
or an equivalent combination of moderate- and vigorous-
intensity physical activity.

• Salt intake (2010): the mean population salt intake in grams 
per day among adults aged 20 years and older.

• Current tobacco smoking (2017): the percentage of the 
population aged 15 years and older who smoke any tobacco 
products.

• Current tobacco use (2016): the percentage of the student 
population aged 13 to 15 years who smoked cigarettes on 
one or more days, or smoked any tobacco product other 
than cigarettes, or used any smokeless tobacco product in 
the past 30 days prior to the survey.

• Raised blood pressure (2015): the percentage of the 
population aged 18 years and older having systolic blood 
pressure ≥ 140 mmHg and/or diastolic blood pressure ≥90 
mmHg.

• Raised blood glucose (2014): the percentage of the 
population aged 18 years and older who have a fasting 
plasma glucose of 7.0 mmol/L or higher, or a history of a 
diagnosis of diabetes, or use of insulin or oral hypoglycemic 
drugs.

• Obesity (2014):

 - adults: the percentage of the population aged 18 years and 
older having a body mass index (BMI) ≥30 kg/m2.
 - adolescents: the percentage of the population aged 10–19 

years who are more than 2 SD above the median of the WHO 
growth reference for children and adolescents.

• Overweight (2016):

 - adults: the percentage of the population aged 18 years and 
older having a body mass index (BMI) ≥25 kg/m2.

• Ambient air pollution (2016):the exceedance of the WHO 
guideline level for the annual mean concentration of 
particles of ≤ 2.5 micrometers in the air (proportion).

• Household air pollution (2016): the percentage of the 
population with primary reliance on polluting fuels and 
technologies.

Methods of estimation
The primary data source for the estimates for total alcohol per 
capita consumption (APC) was government data on recorded 
alcohol per capita consumption supplied by the respective 
country. If these data were not available, data from economic 
operators and the Food and Agriculture Organization of the 
United Nations statistical database (FAOSTAT) were used. The 
total per capita consumption of alcohol in 2016 was calculated 
from a three-year average of recorded (for 2015, 2016, and 2017) 
per capita consumption and applying unrecorded proportion 
(for 2016) and tourist consumption (for 2016) of tourists visiting 
the country and inhabitants visiting other countries. For male 
and female per capita consumption, the proportion of alcohol 
consumed by men versus women, and the UN Population Division 
population estimates for 2016 (4), were used. Further details 
on the estimation methods can be found in the corresponding 
publication (7).

For physical inactivity, age-standardized estimates are based on 
data pooled from population-based surveys, which included self-
reported data on physical activity at work, at home, for transport, 
and during leisure time. Regression models were used to adjust 
survey data to a standard definition and standard age groups. 
In order to derive a standard year, time trends were estimated 
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using multilevel mixed-effects modeling. Full methodological 
details have been published elsewhere (8).

Age-standardized estimates for sodium intake (grams per day) 
were estimated using hierarchical Bayesian estimation models 
based upon available data from urine-based and diet-based 
national and regional surveys. The full methodology has been 
published (9). The sodium intake estimates were then converted 
to salt intake estimates by multiplying by 2.54.

Age-adjusted prevalence for current tobacco smoking was 
estimated using data from national surveys that met the 
following criteria: i) that the survey provided national summary 
data for one or more of four tobacco use definitions – daily 
tobacco smoker, current tobacco smoker, daily cigarette smoker, 
or current cigarette smoker; ii) that the survey included randomly 
selected participants who were representative of the national 
population; and iii) that the survey presented prevalence rates 
by age and sex. Countries with no surveys, or insufficient surveys 
(e.g. only one survey in total, or no survey during the previous 
10 years), were excluded from the analysis. Regression models 
were run at the UN subregional level to obtain age-and-sex-
specific prevalence rates for current tobacco smoking for the 
years 2010–2025 (10).

Age-adjusted estimates for raised blood pressure, raised blood 
glucose, and obesity were based on aggregated data provided 
by countries to WHO or obtained through a review of published 
and unpublished literature. The inclusion criteria for estimation 
analysis stipulated that data had to come from a random sample 
of the general population, with clearly indicated survey methods 
and risk factor definition. Detailed estimation methods have 
been published elsewhere (11, 12, 13).

The indicator of exposure to outdoor air pollution was estimated 
by dividing the annual mean concentration of fine particulate 
matter (particles with diameters ≤ 2.5 micrometers) (PM2.5) in 
a country by the recommended annual mean concentration level 
of PM2.5 found in WHO Air Quality Guidelines: Global Update 
2005 (14). Country level estimates of PM2.5 were derived using a 
mathematical model that used ground-level measurements of PM 
compiled in the WHO outdoor air pollution database (15), data 
from satellite remote sensing, and other demographic data (16).

The proportion of the population in a country relying mainly on 
polluting fuels and technologies for cooking was used as a proxy 
indicator for estimating population exposure to household air 
pollution. Current households using mainly coal, wood, charcoal, 
dung, crop residues, and kerosene are considered exposed. 
Information on the types of fuels and technologies used by 
households for cooking has been regularly reported in household 
surveys or census and compiled in the WHO household energy 
database (17). The data were further modeled to derive point 
estimates by county and year at the national, urban and rural 
levels (17).

For the NCD risk factors, the regional prevalence was obtained 
from WHO, where available, and based on the estimation methods 
reported by WHO. Where not available, regional prevalence 
and subregional prevalence were calculated by applying the 
population-weighted average method to the national estimates 
and the corresponding population for the year 2016.
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