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ABSTRACT

Objectives: There is limited cross-national research on youth mortality. We examined age- and gender-
variations in all-cause mortality among youth aged 15-34 years across 52 countries.

Methods: Using the 2014 WHO mortality database, mortality rates for all countries were computed for the 
latest available year between 2007 and 2012. Rates, rate ratios, and ordinary least squares (OLS) and Poisson 
regression were used to analyze international variation in mortality.

Results: Mortality rates among youth aged 15-34 years varied from a low of 28.4 deaths per 100,000 
population for Hong Kong to a high of 250.6 for Russia and 619.1 for South Africa. For men aged 15-34, 
Singapore and Hong Kong had the lowest mortality rates (≈40 per 100,000), compared with South Africa and 
Russia with rates of 589.7 and 383.3, respectively. Global patterns in mortality among women were similar.  
Youth aged 15-24 in South Africa had 14 times higher mortality and those in the Philippines, Mexico, Russia, 
Colombia, and Brazil had 5-7 times higher mortality than those in Hong Kong.  Youth aged 25-34 in Russia and 
South Africa had, respectively, 10 and 29 times higher mortality than their counterparts in Hong Kong. United 
States (US) had the 12th highest mortality rate among youth aged 15-24 and the 13th highest rate among 
youth aged 25-34. Overall, the US youth had 2-3 times higher rates of mortality than their counterparts in 
many industrialized countries including Hong Kong, Singapore, Netherlands, Switzerland, Germany, Norway, 
and Sweden. Income inequality, unemployment rate, and human development explained 50-66% of the global 
variance in youth mortality. Compared to the countries with low unemployment and income inequality and 
high human development levels, countries with high unemployment and income inequality and low human 
development had, respectively, 343%, 213%, and 205% higher risks of youth mortality.

Conclusions and Global Health Implications: Marked international disparities in youth all-cause 
mortality largely refl ect differences in violence and injury deaths and in such risk factors as unemployment, 
income inequality, human development, and alcohol consumption. The US ranks in the upper quartile of all-
cause mortality, with youth in Canada and many western industrialized countries showing signifi cantly lower 
mortality risks than the US youth.
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the extent to which overall youth mortality rates 
in industrialized and developing countries vary in 
relation to human development, economic inequality, 
unemployment level, and health-risk behaviors such 
as hypertension, diabetes, obesity, and smoking have 
not yet been examined.

In this paper, using the latest international 
mortality statistics, we examine age- and gender-
variations in all-cause mortality among youth aged 
15-34 years across 52 developed and developing 
countries. We also analyze human development, 
socioeconomic, and behavioral determinants of 
international variation in youth mortality at the 
aggregate level.

Methods
Data for international comparisons of youth mortality 
came from the  World Health Organization’s 
(WHO) mortality database.[14] The WHO database 
provides global population and mortality data by 
age, sex, country, year, and cause of death, with 
information being provided by the civil registration 
systems of United Nations (UN) member states.[14] 
The 52 countries that were chosen were selected 
based on quality and completeness of data as well 
as the Organisation for Economic Co-operation 
and Development (OECD) member status and 
projected economic development.[4,14] Due to small 
number of deaths, mortality rates for Iceland were 
computed for 2007-2009 and for Luxembourg for 
2009-2011  in order to produce stable rates. For 
all other countries, mortality rates were computed 
for a single calendar year between 2008 and 2012. 
Mortality data for the United States were for 
2011.[15,16] Deaths, populations, and mortality rates 
for each country were derived for males, females, 
and all youth aged 15-24, 25-34, 15-34 years.

In addition to identifying countries that were at 
high risk of youth mortality, we modeled international 
variation in mortality as a function of human 
development index (HDI), gross national product 
(GNP) per capita, income inequality (Gini index), 
youth unemployment rate, alcohol consumption 
(measured as liters of pure alcohol per person per 
year for adults aged ≥15), and diabetes prevalence 
(raised blood glucose among adults).[3,4,10,17-20] 

Introduction
Youth aged 15-34 years are a major demographic 
group globally. They represent 27% of the total 
population in developed countries, 34% of the 
population in developing countries, and 33% of 
the total population globally.[1-3] Unintentional 
injuries (mostly motor vehicle accidents), homicide, 
and suicide are the three leading causes of youth 
mortality globally, with cardiovascular diseases, 
cancer, and infectious diseases including HIV/AIDS 
contributing additionally to premature mortality 
among the youth.[2-6] Indeed, risks of mortality from 
homicide, motor vehicle accidents, and fi rearm 
injuries among youth exceed those for the other age 
groups.[2-6]

Higher mortality risks among youth in most 
societies are generally linked to adverse social and 
economic conditions as youth are more likely than 
other groups to experience higher levels of poverty, 
unemployment, social disruption, migration, and risky 
behaviors (e.g. ,smoking, heavy drinking, and drug 
use), and lower levels of social participation and 
civic engagement.[2-5] Issues of increasing joblessness, 
limited employment opportunities, rising poverty, 
and social unrest among the youth, particularly in 
the context of the recent global economic crisis 
that started in 2008, pose a critical challenge for 
the health and social well-being of youth in many 
countries.[3,5,7,8] As such, analyses of the latest global 
patterns in youth mortality are urgently needed.

Even though youth represent a major segment of the 
global workforce, research examining cross-national 
disparities in youth mortality is limited. A recent 
study documented substantial variations in all-cause 
and cause-specifi c youth mortality rates across 45 
industrialized countries for the 2003-2007 time 
period,[4] while another study looked at long-term 
trends in cause-specifi c youth mortality from 1955 to 
1994 across 26 industrialized countries.[5] Two other 
studies examined trends and patterns in adolescent 
and young adulthood mortality according to world 
regions, including regions consisting of low- and 
middle-income countries.[6,9] Although youth suicide 
and homicide mortality patterns have been related 
to unemployment and socioeconomic factors,[2-4,10-13] 
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Other risk factors such as hypertension (raised 
blood pressure among adults aged ≥25) and 
obesity prevalence (among adults aged ≥20) were 
also considered, but, because of multi-collinearity, 
only their bivariate effects on youth mortality 
are shown.[17] Smoking was not related to youth 
mortality and was excluded from analyses. The data 
on the social and economic determinants and health-
risk factors came from various UN data sources as 
well as the 2014 World Health Statistics Report and 
were nearest to the 2008-2012 time period.[8,17,18,20]

Human development index, developed by 
the United Nations Development Programme, 
is a composite index of social and economic 
development and combines indicators of life 
expectancy, educational attainment, and gross 
national income per capita. HDI varies between 
0 and 1, with 0 indicating the lowest level and 1 
representing the highest level of development.[18] We 
used both continuous and categorical defi nitions of 
key covariates. Three unemployment-rate categories 
were considered: <10% (i.e., referred to as the 
low-unemployment group), 10.0-31.9%, and ≥32% 
(referred to as the high-unemployment group). Gini 
coeffi cient was categorized into 3 groups: <0.32, 
0.32-0.49, and ≥0.50. HDI was classifi ed into three 
categories: <0.75, 0.75-0.87, and ≥0.88.

We used bivariate and multivariate ordinary least 
squares (OLS) regression models to estimate the 
impact of covariates on youth mortality rates. We 
used Poisson regression to model age-sex-country-
specifi c deaths and population estimates as a 
function of socioeconomic, human development, and 
health-risk factors. The OLS models were estimated 
by the SAS REG procedure,[21] while Poisson models 
were estimated by the SAS GENMOD procedure.[22] 

Differences in mortality rates, rate ratios, and relative 
risks were tested for statistical signifi cance at the 
0.05 level.

Results
International Disparities in Mortality among 
Youth Aged 15-34

Mortality rates among youth aged 15-34 years varied 
from a low of 28.4 deaths per 100,000 population 

for Hong Kong to a high of 250.6 for Russia and 
619.1 for South Africa (Figure 1). For men aged 
15-34, Singapore and Hong Kong had the lowest 
mortality rates (≈40 per 100,000), compared with 
South Africa and Russia with rates of 589.7 and 383.3, 
respectively (Figure 2). Global patterns in mortality 
among women aged 15-34 were similar, with South 
Africa and Russia having the highest rates and Hong 
Kong and Israel the lowest rates. Overall, the US 
youth had 2-3 times higher rates of mortality than 
their counterparts in many industrialized countries 
including Hong Kong, Singapore, Netherlands, 
Switzerland, Germany, Norway, and Sweden. The 
US youth had 62%, 76%, and 78% higher mortality 
than their counterparts in Canada, Australia, and the 
United Kingdom, respectively.

International Patterns in Mortality among Youth 
Aged 15-24 and 25-34 Years

Youth aged 15-24 in South Africa (with a rate of 293 
deaths per 100,000 population) had 14 times higher 
mortality and those in the Philippines, Mexico, Russia, 
Colombia, and Brazil 5-7 times higher mortality than 
those in Hong Kong (rate = 20.6). Youth aged 25-34 in 
Russia (rate = 357.3) and South Africa (rate = 104.7) 
had, respectively, 10 and 29 times higher mortality 
than their counterparts in Hong Kong (rate = 34.7). 
Among the 52 countries examined, United States 
had the 12th highest mortality rate (67.7) among 
youth aged 15-24 and the 13th highest rate (104.7) 
among youth aged 25-34 (Figure 3).

Modeling the Impact of Human Development 
and Socioeconomic Inequality on Global Youth 
Mortality

Gross national product per capita, HDI, income 
inequality, and unemployment rate were all 
signifi cant predictors of youth mortality, with the 
latter three explaining 54.8% of the global variance 
in youth mortality aged 15-34 (Table 1). In the OLS 
models for youth aged 15-24 and 25-34 and for 
male and female youth aged 15-34, HDI, income 
inequality, and unemployment accounted for 66%, 
50%, 60%, and 40% of the variance in mortality rates, 
respectively (data not shown). In the multivariate 
OLS model, HDI had the greatest relative impact 
on youth mortality. A 0.1 unit increase in HDI was 
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on average associated with a 46-point decrease 
in the overall youth mortality rate and 62 and 28 
points decrease in male and female youth mortality 
rates, respectively. A 5-percentage point increase 
in youth unemployment was associated with a 
10-point increase in overall youth mortality, while 
a 0.1-unit increase in income inequality (Gini 
coeffi cient) was associated with a 31-point increase 
in youth mortality (Table 1). Diabetes, hypertension, 
and obesity prevalence were also signifi cantly 
associated with increased youth mortality rates in 
bivariate models (Table 1).  Alcohol consumption 
was signifi cantly associated with youth mortality 
rates after controlling for HDI, income inequality, 
unemployment, and diabetes prevalence (data not 
shown).

According to bivariate Poisson models, compared 
to countries with low unemployment and income 

inequality and high human development levels, countries 
with high unemployment and income inequality and 
low human development had, respectively, 343%, 213%, 
and 205% higher risks of youth mortality (Table 2). 
Alcohol consumption and diabetes, hypertension, and 
obesity prevalence were all signifi cantly related to 
increased risk of youth mortality in bivariate models 
(Table 2). In the multivariate Poisson model, a 0.1 
unit increase in human development was associated 
with 43% lower risk of youth mortality. Adjusting for 
human development, diabetes prevalence, and alcohol 
consumption, countries with high income inequality 
and unemployment levels had 42% and 56% higher 
risks of youth mortality respectively than countries 
with low income inequality and unemployment 
levels. Alcohol consumption per capita and diabetes 
prevalence were independently related to youth 
mortality, with each additional 5-percentage point 
increase in the two variables resulting in a 33% and 
51% increase in youth mortality risk respectively 
(Table 2).

Discussion
Although international variations in youth 
mortality have been examined previously,[4,5,6,9] our 
study extends previous analyses by providing a 
comprehensive analysis of factors underlying cross-
national disparities in youth mortality across a large 
number of industrialized countries and selected 
developing countries. Our analysis shows substantial 
global disparities in mortality, with youth in South 
Africa, Russia, Ukraine, Colombia, and Brazil having 
the highest risk of premature mortality and those 
in Hong Kong, Singapore, and Netherlands having 
the lowest risk. United States ranks in the upper 
quartile of youth mortality, having markedly higher 
mortality rates than all other high-income countries, 
including Netherlands, Germany, France, UK, Japan, 
and Australia.

Our study highlights the critical role of human 
development, inequality, and unemployment in 
explaining cross-national variations in overall youth 
mortality. While the estimation of the health impact 
of human development among youth is new, the 
estimated effects of socioeconomic inequality and 
unemployment on youth mortality reported in our 
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Figure 1.  All-Cause Mortality Rates per 100,000 Population, 
Youth Aged 15-34 Years, Selected Developed and Developing 
Countries, 2007-2012. Data for Iceland are pooled for the period 
2007-2009 and for Luxembourg for the period 2009-2011. Data 
for all other countries are for a single calendar year between 
between 2008 and 2012.
Source: WHO Mortality Database, 2014 (http://www.who.int/
healthinfo/mortality_data/en/



Global Inequalities in Youth Mortality

57 © 2015 Global Health and Education Projects, Inc. | www.mchandaids.org

study are compatible with those from previous 
studies on youth mortality, including mortality 
rates from homicide, suicide, and unintentional 
injuries.[2-4,10-13] Two possible mechanisms underlying 
these associations can be proposed. Firstly, youth 
unemployment and income inequality increase the 
risk of social unrest at the societal level, which, in 
turn, could lead to increased violence and mortality 
among the youth.[8] Secondly, lack of social integration 
leads to increased youth suicide and homicide rates, 
and societies or communities with lower levels of 
social integration and cohesiveness, as measured by 
higher socioeconomic inequality and unemployment 
levels, have higher rates of violence and mortality, a 
pattern compatible with Durkheim’s theory of social 
integration.[23,24]

International disparities in youth mortality 
refl ect differences in deaths due to violence and 
unintentional injuries as well as deaths from 

cardiovascular disease, cancer, and HIV/AIDS.[4,5,14] 
Cross-national analyses of cause-specifi c youth 
mortality patterns can identify more precisely the 
effects of human development, socioeconomic 
factors, and behavioral determinants. For the 52 
countries combined, unintentional injuries (mostly 
motor vehicle accidents), homicides, and suicides 
accounted for approximately 40% of all deaths 
among youth.[14] Nearly 11% of the youth deaths 
were due to cancer and cardiovascular disease,[14] 

which indicates the signifi cant role of lifestyle factors 
such as obesity, physical inactivity, hypertension, and 
raised blood-sugar levels in contributing to the global 
disease burden among youth. Relative contribution of 
these causes to overall youth mortality in a specifi c 
country can vary greatly depending upon the level 
of industrialization, urbanization, and national wealth. 
While for many western industrialized and high-
income countries, these causes account for 70-80% 

Males (US Rank = 13th Highest)

39.5
40.7
42.6
45.9
46.0
46.8
48.6
49.0
50.8
51.5
55.3
59.0
59.9
60.6
62.2
62.5
63.5
64.8
66.0
66.3
71.3
71.6
72.6
73.2
75.3
75.7
75.8
78.2
81.1
83.1
85.2
87.8
89.9
93.4
95.9
100.7
109.0
113.1
113.2
119.6

135.4
141.7
147.7

182.6
185.7

199.6
204.7

241.5
244.0
255.4

383.4
589.7

Singapore
Hong Kong

Netherlands
Qatar

Luxembourg
Switzerland

Spain
Israel

Denmark
Germany
Belgium
Sweden
Norway

Italy
Iceland
Japan

South Korea
UK

Austria
Australia
Canada

Slovenia
Portugal
Hungary

France
Croatia

Czech Republic
Ireland

Cuba
Greece
Serbia

Slovakia
Finland

New Zealand
Romania
Bulgaria

Costa Rica
Poland

Chile
USA

Argentina
Uruguay

Egypt
Estonia

Philippines
Mexico

Puerto Rico
Ukraine

Brazil
Colombia

Russia
South Africa

Females (US Rank = 14th Highest)

18.0
19.4
20.3
21.4
21.7
21.9
22.0
22.2
22.6
23.2
23.5
24.8
25.4
26.9
27.3
28.3
28.4
28.5
28.6
28.7
29.7
29.8
30.3
30.6
31.0
31.8
32.0
34.1
35.1
37.0
38.0
39.3
39.4
39.5
39.6
39.9
44.3
45.9
50.8
53.6
54.4
57.4
57.5
60.4
62.8
67.4
68.9
80.9
85.6
89.3

116.5
646.8

Hong Kong
Israel
Qatar

Slovenia
Denmark

Switzerland
Italy

Spain
Germany

Netherlands
Singapore

Croatia
Sweden
France

Slovakia
Norway
Ireland
Czech

Hungary
Austria
Greece
Poland

Australia
Portugal

UK
Finland

Belgium
Serbia
Japan

Puerto Rico
South Korea

Chile
New Zealand

Romania
Bulgaria

Cuba
Costa Rica

Estonia
USA

Uruguay
Iceland

Argentina
Canada
Mexico

Colombia
Egypt
Brazil

Ukraine
Luxembourg

Philippines
Russia

South Africa

Figure 2. All-Cause Mortality Rates per 100,000 Population, Male and Female Youth Aged 15-34 Years, Selected Developed and 
Developing Countries, 2007-2012. Data for Iceland are pooled for the period 2007-2009 and for Luxembourg for the period 2009-
2011. Data for all other countries are for a single calendar year between between 2008 and 2012.
Source:  WHO Mortality Database, 2014 (http://www.who.int/healthinfo/mortality_data/en/)
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of all youth deaths, for middle-income countries such 
as South Africa and Egypt, they account for 9% and 
29% of deaths respectively.[14] Infectious and parasitic 
diseases including malaria, tuberculosis, hepatitis, 
and HIV/AIDS account for over 37% of all youth 
deaths in South Africa.[14] Moreover, for a number 
of Latin American countries, violence accounts for a 
substantial proportion of all youth deaths; about half 
of all youth deaths in Puerto Rico and Colombia are 
due to homicide.[14] Indeed, youth violence is a major 
public health problem worldwide, and contributes 
greatly to the global burden of premature mortality, 
injury, and disability.[19,25] Youth suicides are a major 
concern in many high-income countries, as 33-43% 
of all youth deaths in South Korea, Japan, Hong Kong, 
and Finland are attributed to suicide.[14]

Unintentional injuries, especially transport-
related, are the leading cause of death among youth 

globally.[4,5,6,26] More than half of all traffi c deaths 
occur among youth aged 15-34.[14,26] Middle-income 
countries are most affected by traffi c deaths among 
youth, and the African region has the highest road 
traffi c fatality rate.[26] Trends in motor-vehicle injury 
deaths indicate declining mortality rates for most 
high-income countries, while, for many low- and 
middle-income countries, motor-vehicle or traffi c-
related injury deaths are on the rise.[26] Differences 
in youth mortality from transport-related injuries 
refl ect large cross-national disparities in the 
legislation, enforcement, and use of seat belts, 
reduced drink-driving, speed limits, motor-vehicle 
safety improvements, and road conditions.[26] Non-
communicable diseases such as cardiovascular 
disease and cancer are a growing threat to the 
health of young people globally, and the rising 
epidemic of obesity and smoking, if not curbed, 
can substantially infl uence future trends in youth 
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Figure 3.  All-Cause Mortality Rates per 100,000 Population, Youth Aged 15-24 and 25-34 Years, Selected Developed and Developing 
Countries, 2007-2012. Data for Iceland are pooled for the period 2007-2009 and for Luxembourg for the period 2009-2011. Data for 
all other countries are for a single calendar year between between 2008 and 2012
Source: WHO Mortality Database, 2014 (http://www.who.int/healthinfo/mortality_data/en/)
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mortality, particularly in low- and middle-income 
countries.[17,27]

The WHO mortality database, on which our 
study is based, provides mortality statistics for a 
limited number of countries with fairly complete 
and accurate civil registration systems.[14] Reliable 
all-cause youth mortality data are, however, available 
for many additional developing countries from the 
UN annual demographic yearbook, which compiles 
data from various national civil registration systems, 
censuses, or household surveys.[28] For example, the 
2011 estimated mortality rates for youth aged 15-34 
in China and India were 57 and 175, respectively. 
Recent youth mortality rates for Malawi, Zambia, 
Sierra Leone, and Swaziland were 663, 847, 1023, and 
1,920 respectively, which are almost as high as or 
higher than the rate reported for South Africa. Future 
studies may benefi t from including youth mortality 
data for these additional low- and middle-income 
countries and by examining the impact of human 

development, social inequality, and unemployment 
on youth mortality for a wider set of countries than 
those shown in our study.

Conclusions and Global Health Implications

Human development, income inequality, and 
unemployment are powerful determinants of 
youth mortality at the global level. High levels of 
social and economic inequality contribute greatly 
to increased premature mortality among youth 
both within and across countries, with signifi cant 
adverse consequences for global population health 
and development.[2-5,10,17,27] To reduce youth mortality, 
public policies must emphasize greater investments 
in human development and provide greater 
social protection, welfare support, and increased 
educational and labor market opportunities for the 
vulnerable youth in both developed and developing 
countries.[4,7,8,17,18] The recent global economic crisis 
has led to increases in youth unemployment levels 

 Table 1. Ordinary Least Squares (OLS) Regression Models Showing the Effects of Human Development, Socioeconomic, 
and Health-Risk Factors on Mortality Rates among Youth Aged 15-34 Years, 2007-2012 (N=52 Countries)

Covariate b β t-statistic P-value R2

Bivariate models
Human Development Index (HDI)a −71.47 −0.65 −6.01 <0.001 42.47

Gross National Product per capita (Intl $)b −9.62 −0.40 −3.07 <0.001 15.85

Youth unemployment ratec 18.35 0.42 3.31 0.002 17.93

Income inequality (Gini index)d 49.69 0.53 4.46 <0.001 28.50

Alcohol consumption per capitae 8.91 0.07 0.51 0.613 0.01

Diabetes prevalencef 74.77 0.35 2.65 0.011 12.32

Hypertension prevalenceg 23.37 0.36 2.76 0.008 13.23

Obesity prevalenceh 16.38 0.27 1.96 0.050 7.16

Multivariate models
Model 1: Human Development Index + −46.12 −0.42 −3.58 <0.001 54.76

Youth unemployment rate + 10.39 0.24 2.25 0.029

Income inequality (Gini index) 31.18 0.32 2.94 0.005

Model 2: GNP per capita + −3.78 −0.16 −1.25 0.217 43.07

Youth unemployment rate + 12.67 0.29 2.39 0.021

Income inequality (Gini index) 42.67 0.46 4.09 <0.001

Notes: b=Unstandardized regression coefficient, β=Standardized regression coefficient, R2=Percentage variance explained. β is also equal to the 
correlation coefficient in bivariate regression models. aIncrease in mortality rates associated with a 0.1 unit increase in HDI. bIncrease in mortality rates 
associated with a $5,000 increase in GNP per capita. cIncrease in mortality rates associated with a 5-percentage point increase in youth unemployment 
rate. dIncrease in mortality rates associated with a 0.1 unit increase in income inequality. eIncrease in mortality rates associated with a 5-percentage 
point increase in alcohol consumption. fIncrease in mortality rates associated with a 5-percentage point increase in raised blood sugar rates. gIncrease 
in mortality rates associated with a 5-percentage point increase in hypertension prevalence. hIncrease in mortality rates associated with a 5-percentage 
point increase in obesity prevalence
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in both developed and developing countries, but, 
since 87% of the world’s youth live in developing 
countries who lack social safety nets and social 
protection measures enjoyed by their counterparts 

in the developed world, the health impacts of 
rising unemployment and diminishing labor market 
opportunities have likely been greater among youth 
in developing economies.[7,8]

 Table 2. Poisson Regression Models Showing the Effects of Human Development, Socioeconomic, and Health-Risk 
Factors on Mortality Risks among Youth Aged 15-34 Years, 2007-2012 (N=52 Countries)

Covariate Relative risk RR 95% confidence interval P-value

Bivariate models
Human Development Index (HDI), continuousa 0.57 0.56–0.57 <0.001

Human Development Index (HDI), categorical

<0.75 (low) 3.05 3.03–3.07 <0.001

0.75-0.87 1.09 1.08–1.09 <0.001

≥0.88 (high) Reference

Gross National Product per capita (Intl $)b 0.89 0.89–0.89 <0.001

Youth unemployment rate, continuousc 1.21 1.21–1.21 <0.001

Youth unemployment rate, categorical

<10.0% (low) Reference

10.0-31.9% 1.57 1.55–1.58 <0.001

≥32.0% (high) 4.43 4.39–4.47 <0.001

Income inequality (Gini index), continuousd 1.69 1.68–1.69 <0.001

Income inequality (Gini index), categorical

<0.32 (low) Reference

0.32-0.49 1.46 1.45–1.47 <0.001

≥0.50 (high) 3.13 3.11–3.16 <0.001

Alcohol consumption per capitae 1.26 1.25–1.26 <0.001

Diabetes prevalencef 2.01 2.00–2.02 <0.001

Hypertension prevalenceg 1.55 1.55–1.55 <0.001

Obesity prevalenceh 1.13 1.13–1.13 <0.001

Multivariate model
Human Development Index 0.58 0.58–0.58 <0.001

Youth unemployment rate, categorical

<10.0% (low) Reference

10.0-31.9% 1.16 1.15–1.17 <0.001

≥32.0% (high) 1.56 1.54–1.58 <0.001

Income inequality (Gini index), categorical

<0.32 (low) Reference

0.32-0.49 1.35 1.34–1.36 <0.001

≥0.50 (high) 1.42 1.40–1.43 <0.001

Alcohol consumption per capita 1.33 1.32–1.33 <0.001

Diabetes prevalence 1.51 1.50–1.52 <0.001
aIncrease in mortality risk associated with a 0.1 unit increase in HDI. bIncrease in mortality risk associated with a $5,000 increase in GNP per capita. 
cIncrease in mortality risk associated with a 5-percentage point increase in youth unemployment rate. dIncrease in mortality risk associated with a 0.1 
unit increase in income inequality. eIncrease in mortality risk associated with a 5-percentage point increase in alcohol consumption. fIncrease in mortality 
risk associated with a 5-percentage point increase in raised blood sugar rates. gIncrease in mortality risk associated with a 5-percentage point increase 
in hypertension prevalence. hIncrease in mortality risk associated with a 5-percentage point increase in obesity prevalence



Global Inequalities in Youth Mortality

61 © 2015 Global Health and Education Projects, Inc. | www.mchandaids.org

Human Subjects Review:  No IRB approval was 
required for this study, which is based on the secondary 
analysis of public-use United Nations databases. Confl icts 
of Interest:  None. Financial Disclosure:  None to 
report. Funding/Support:  None. Acknowledgments: 
The views expressed are the authors’ and not necessarily 
those of the Global Health and Education Projects or any of 
the authors affi liated institutions. 

References
1.  US Census Bureau. International Database; 2010. 

http://www.census.gov/population/international/
data/idb/informationGateway.php.

2.  Singh GK, Yu SM. Trends and differentials in adolescent 
and young adult mortality in the United States, 1950 

through 1993. American Journal of Public Health. 
1996;86(4):560-564.

3.  Singh GK. Youth Mortality in the United States, 1935-
2007: Large and Persistent Disparities in Injury and 
Violent Deaths. A 75th Anniversary Publication. Health 
Resources and Services Administration, Maternal and 
Child Health Bureau. Rockville, MD: Department of 
Health and Human Services; 2010. http://www.mchb.
hrsa.gov/.

4.  Singh GK, Azuine RE, Siahpush M, Kogan MD. All-
cause and cause-specifi c mortality among US youth: 
socioeconomic and rural-urban disparities and 
international patterns. Journal of Urban Health. 2013; 
90(3):388-405.

5.  Heuveline P. An international comparison of 
adolescent and young adult mortality. Annals of the 
American Academy of Political and Social Science. 
2002;580:172-200.

6.  Patton GC, Coffey C, Sawyer SM, Viner RM, Haller 
DM, Bose K, et al. Global patterns of mortality in 
young people: a systematic analysis of population 
health data. Lancet. 2009;374(9693):881-892.

7.  United Nations. World Youth Report. New York, 
USA; 2013. http://unworldyouthreport.org/.

8.  International Labour Organization. World of Work 
Report 2013: Repairing the Economic and Social 
Fabric. Geneva, Switzerland: International Labour 
Offi ce; 2013.

9.  Viner RM, Coffey C, Mathers C, Bloem P, Costello A, 
Santelli J, et al. 50-year mortality trends in children 
and young people: a study of 50 low-income, 
middle-income, and high-income countries. Lancet. 
2011;377(9772):1162-1174.

10.  Butchart A, Engstrom K. Sex- and age-specifi c 
relations between economic development, economic 
inequality and homicide rates in people aged 
0-24 years:  a cross-sectional analysis. Bulletin of the 
World Health Organization. 2002;80(10):797-805.

11.  Biddle L, Brock A, Brookes ST, Gunnell D. Suicide 
rates in young men in England and Wales in the 
21st century: time trend study. British Medical Journal. 
2008;336(7643): 539-542.

12.  Gunnell D, Lopatatzidis A, Dorling D, Wehner H, 
Southall H, Frankel S. Suicide and unemployment 
in young people: analysis of trends in England 
Wales, 1921-1995. British Journal of Psychiatry. 
1999;175:263-270.

Key Messages

• Youth mortality rates among industrialized na-
tions vary widely. Youth in South Africa, Russia, 
Ukraine, Colombia, and Brazil are at the high-
est risk of premature mortality, while those in 
Hong Kong, Singapore, and Netherlands are at 
the lowest risk. US youth have markedly high-
er mortality rates than their counterparts in all 
other high-income countries, including Nether-
lands, Germany, France, UK, Japan, and Australia.

• International disparities in youth mortality re-
fl ect differences in deaths due to violence and 
unintentional injuries as well as deaths from 
cardiovascular disease, cancer, and HIV/AIDS.

• Human development, income inequality, and 
unemployment are powerful determinants of 
youth mortality at the global level. High lev-
els of social and economic inequality contrib-
ute greatly to increased premature mortality 
among youth both within and across countries, 
with signifi cant adverse consequences for global 
population health and development.

• To reduce youth mortality, public policies must 
provide greater social protection, welfare sup-
port, and increased educational and labor mar-
ket opportunities for the vulnerable youth in 
both developed and developing countries.



Singh et al. International Journal of MCH and AIDS (2015),  Vol. 3, No. 1, 53-62

62 www.mchandaids.org | © 2015 Global Health and Education Projects, Inc.

13.  Britt, C. Crime and unemployment among youth in 
the United States, 1958-1990: A time series analysis. 
American Journal of Economics and Sociology. 
1994;53(1):99-109.

14.  World Health Organization. WHO Mortality 
Database, 2014. Available at: http://www.who.int/
healthinfo/mortality_data/en/. Accessed January 15, 
2015.

15.  Kochanek KD, Xu JQ, Murphy SL, Minino AM, Kung 
HC. Deaths: fi nal data for 2011. National Vital 
Statistics Report. 2014;60(3):1-167.

16.  National Center for Health Statistics. National Vital 
Statistics System, Mortality Multiple Cause-of-Death 
Public Use Data File Documentation. Hyattsville, MD: 
US Department of Health and Human Services; 2014. 
Available at: http://www.cdc.gov/nchs/nvss/mortality_
public_use_data.htm. Accessed January 15, 2015.

17.  World Health Organization. World Health Statistics 
2014. Geneva, Switzerland; 2014.

18.  United Nations Development Programme. Human 
Development Report 2011. New York, USA; 2011.

19.  World Health Organization. Global Status Report on 
Violence Prevention 2014. Geneva, Switzerland; 2014.

20.  World Bank. World Development Report 2014. 
Washington, DC, USA; 2014.

21.  SAS Institute, Inc. SAS/STAT Users Guide, Version 
9.1:  The REG Procedure. Cary, NC: SAS Institute 
Inc.;2004.

22.  SAS Institute, Inc. SAS/STAT Users Guide, Version 9.1: 
The GENMOD Procedure. Cary, NC: SAS Institute 
Inc.;2004.

23.  Siahpush M, Singh GK. Social integration and mortality 
in Australia. Australian and New Zealand Journal of 
Public Health. 1999;23:571-577.

24.  Singh GK, Wilkinson AV, Song FF, Rose TP, Adrian M, 
Fonner E, Tarlov AR (editors). Health and Social 
Factors in Kansas. Kansas Health Institute. Lawrence, 
KS: Allen Press; 1998.

25.  Krug EG, Dahlberg LL, Mercy JA, Zwi AB, Lozano 
R (editors). World Report on Violence and Health. 
Geneva, Switzerland: World Health Organization; 
2002.

26.  World Health Organization. Global Status Report 
on Road Safety 2013: Supporting a Decade of Action. 
Geneva, Switzerland; 2013.

27.  World Bank. The Growing Danger of Non-
Communicable Diseases: Acting Now to Reverse 
Course. Washington, DC, USA; 2011.

28.  United Nations. 2013 Demographic Yearbook. 
New York, USA; 2014.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


