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Abstract

Background: Disparity in adult mortality (AM) with reference to social dynamics and health care has not been
sufficiently examined. This study aimed to identify the gap in the understanding of AM in relation to religion,
political stability, economic level, and universal health coverage (UHC).

Methods: A cross-national study was performed with different sources of data, using the administrative record
linkage theory. Data was created from the 2013 World Bank data catalogue by region, The Economist (Political
instability index 2013), Stuckler David et al. (Universal health coverage, 2010), and religious categories of all UN
country members. Descriptive statistics, a t-test, an ANOVA followed by a post hoc test, and a linear regression

were used where applicable.

Result: The average AM rate for males and females was 0.20 + 0.10 and 0.14 £ 0.10, respectively. There was high
disparity of AM between countries with and without UHC and between groups with low and high income. UHC
and political stability would significantly reduce AMR by >0.41 in both sexes and high economic status would

reduce male AMR by 0.44, and female AMR by 0.70.

Conclusions: It can be concluded that effective health care; UHC and political stability significantly reduce AM.

Keywords: Adult mortality, Disparity, Political instability, Universal health coverage, Cross-country study

Background

Adults, aged between 15 and 60 years are the pillars of
economic growth and national development [1]. The
death of adults significantly influences the mortality and
morbidity in others, like infants, children, and mothers,
as well as the health and education of the children in
their family [2—4]. The twentieth century has witnessed
a surge in adult mortality (AM) [5]. There is a huge dis-
parity in the mortality rates among different age groups;
for example, the global AM rate is 123 times higher than
maternal mortality, 8 times higher than infant mortality,
and 6 times higher than the mortality rate in children
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younger than 5 years [6]. Likewise, the African country
of Lesotho has the highest male AM rate (0.58), which is
10 times higher than that of the European country of
Sweden (0.06), which has the lowest male AM rate [7].
Similarly, female AM rate is the highest in Swaziland
(0.61), which is 20 times higher than that of Cyprus
(0.03) [8]. The World Health Report 2014 shows that
Africa has a higher AM than other regions and it could
be due to the economic inequality [9]. There has been a
large amount of research, discussion, interpretation, pro-
grams development and policies for child and maternal
mortality, but there are no specific targets or policies to
mitigate AM since the origin of “Primary Health Care”
approach to current UN “Sustainable Development Goal
(SDG).” To explain adult deaths, medical causes and
demographic factors have been explored [10]. However,
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factors related social dynamics and the health care sys-
tem are rarely discussed.

Adult death is affected by numerous factors such as
the high mobility, frequently exposure to risky occu-
pations, social conflict, and unhealthy lifestyle [11]. Pre-
vious research highlighted the risk factors and
pathological conditions that affect AM. There are high
magnitudes of research on age specific mortality by dis-
eases, injury and events like cancer [12], road traffic in-
juries [13], TB/HIV [14], reproductive health problems
(maternal mortality) [15], risk behaviors [16] etc. by In-
stitute for Health Metrics and Evaluation [17] on global
burden of disease which are the visible causes of death.
Communicable disease and injury (49%) and non-
communicable disease (51%) were the direct (medical)
causes of AM in Ethiopia [18]. Richard G Rogers and T
Pensola et al. reported that socio-behavioral factors like
conflict, unemployment, poverty, and cultural and reli-
gious violence make adults more vulnerable to death
[19, 20]. Li Quan and Ming Wen stated that political
conflict directly increases male AM and has a long term
psychological effect on female [21]. In his long term re-
search, Jonathan Fox found that religious conflict also
increases AM [22]. Ethnic, political, and religious con-
flict increased the incidence of injury and death in adults
in Northern Kosovo [23]. Beyond these social dynamics,
the health policy and health care management system
are mainly responsible in predicting AM. After the ef-
fective implementation of a health care management
policy and cessation of civil war in Sri Lanka, adult death
has been explicitly reduced [24]. The Power of
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Prevention by the Center for Diseases Control and Pre-
vention (CDC) 2009 concluded that chronic diseases are
mainly responsible for AM and that a comprehensive
health policy like Universal Health Coverage (UHC)
could improve health outcomes and reduce all kinds of
mortality including that in adults [25].

Thus, there are multiple dynamics in AM. Sartarious
et al. explored the long-term, mid-term, and short-term
aspects of AM and categorized social characteristics;
policy intervention as long-term, health care system
characteristics as medium-term, and individual charac-
teristics as short-term factors [26]. The Commission of
Social Determinants of Health by the World Health
Organization (WHO) indicated that the socioeconomic
and political contexts are the structural factors respon-
sible for health, disease, and mortality, while the health
care system and policy characteristics are intermediate
factors [27]. Due to age, family and social responsibil-
ities, adults incur unique risks and are at high risk for
injuries, social deviation, risky job placement, and vul-
nerability for premature death [28]. Based on the find-
ings of the above studies, a conceptual framework was
developed to include multiple factors related to AM
(Fig. 1). The framework categorized 4 blocks for AM:
structural, intermediate, risk, and pathological/medical
factors. The social and political environments of an in-
dividual are structural factors; poverty, poor governance,
and health care system characteristics are intermediate
factors; individual characteristics are risk factors; and
direct causes of death are medical or pathological fac-
tors. To maintain the social equity, it is necessary to
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adopt effective social policy, like poverty alleviation ap-
proach, health care to the needy people, good govern-
ance and social harmony program to minimize conflict.
Such approach is the permanent way to balance struc-
tural factors and significantly reduces adult mortality.
With regard to AM, research related to structural factors
is very rare, that on the intermediate factors is uncom-
mon, while that regarding risk and medical factors is
much more prevalent.

As previously discussed, multiple factors impact AM;
therefore, highlighting a single factor is insufficient. It is
necessary to examine the impact on AM in combination
with social dynamics like economics, politics, religion,
and comprehensive health policy, and the mortality gap
between different clusters. Past global and national com-
parisons, such as those conducted by the World Health
Organization (WHO), World Bank (WB), Organization
of Economic Cooperation and Development (OECD),
and others, have sufficiently explored the gap between
different regions. They have continuously concluded that
the disparities among mortality are increasing in Africa
(geographical) and among poor people (economic). Be-
yond the biological and economic factors, it is necessary
to identify the social environment factors, such as polit-
ical conflict, religion, and existing health care manage-
ment policy, related to adult death. In other words,
some adult deaths due to biological factors can be pre-
vented within a few years; risk factors can be controlled
in the presence of a good health care system within a
decade. However, death due to social causes like conflict
and political unrest cannot be controlled even in hun-
dreds of years. After exploring the multiple disparities, it
is easy to figure out the problems in policies and pro-
grams. In this study, we explored the distribution of AM
based on social domains and health care system to high-
light the inequalities in AM using different sources of
data from all possible UN member states. This is import-
ant because there has been significant progress in other
areas of morbidity and mortality; however, the AM pat-
tern has remained unchanged for several decades, and it
demands special interventions and approaches. Our
study explores the socio-structural aspects of adult mor-
tality, which is little far from causal relation of diseases
or mortality. This study aimed to identify the gaps in
male and female AM in different clusters of countries in
terms of their region, economic level, political stability,
religion, and UHC.

Methods

This was a secondary data-based cross-national study of
UN member states (193), conducted on data from 2012/
13, from multiple sources. Data were sourced from open
access internet subscribed systems.
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Data adoption theory

Data were created based on the Record Linkage Theory
proposed by Halbert L Dunn in 1946 [29]. The objective
of this model was to preserve the records, verify them,
and create new statistics from various sources of data,
even though the data could have been collected for dif-
ferent purposes. Furthermore, this model was advanced
by Douglas P. Jutte, 2011, as an Administrative Record
Linkage tool for public health research [30]. Based on
this theory, the data were created from multiple sources.

Data sources
Table 1 shows the open access sources of data used for
this study.

Data categorization

After importing the data from the different sources
shown in Table 1, the independent variables were
categorized. The categories of geographical location were
Asia Pacific: 1, Europe and Central Asia: 2, Latin
America and Caribbean: 3, Middle East and North
Africa: 4, South Asia: 5, Sub-Saharan Africa: 6, and
North America: 7. Likewise, economic level, religion,
and status of UHC were categorized with numerical la-
bels. The Global Economy published the political stabi-
lity index and has categorized countries on a scale of
+2.5 to —2.5. We used this index to create three catego-
ries of >1.0 as stable, 0.0-1.0 as average, and <-0.01 as
unstable countries.

Data management

The country-wise data were prepared in Microsoft Excel
for all the 193 UN members, from the above sources.
Data and outliers were cross checked and missing data
from some countries were excluded from the study.

Table 1 Sources of data and related reference

Source of complete data set Reference

World Bank (Adult mortality for
males and females) 2012/13

World Bank. Data Catalogue;
2013 [6]

Stuckler D, Feigl AB, Basu S,
McKee M. The political economy
of universal health coverage;
2010 [50]

Barro RJ, Mc Cleary RM. Which
countries have state religions?:
National Bureau of Economic
Research; 2004 [51]

Category of countries that adopted
and achieved universal health
coverage

Categories of countries of different
religions

Categories of countries of different
economic levels

World Bank. Country income
group; 2016 [52]

World Bank. Data Catalogue;
2013 [6]

Categories of countries of different
geographical regions

Categories of countries based on
political stability

The Global Economy. Political
Stability Index; 2013 [53]
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After verification and re-verification, the database was
exported into the Statistical Package for Social Sciences
(SPSS) ver. 21.0 by IBM (SPSS Inc., Chicago, IL, USA).
A p-value of less than 0.05 was considered statistically
significant.

Data analysis model

1. The descriptive results were presented in terms of
frequencies and percentages for different clusters of
countries.

2. In the second phase, an independent t-test and ana-
lysis of variance (ANOVA) followed by a post hoc
analysis were used to examine the mean differences.

3. In the third phase, a linear regression was used after
converting the categorical variables into dummy
variables. The dummy variables were created as n-1
from the total categories in each group. Among 5
groups, we selected 3 variables; political stability,
economic status, and UHC. For the regression,
religion and geographical region were not included
because they showed no theoretical foundation and
would influence possible interpretation bias with
regard to AM.

Variables

The different categorical variables were chosen as in-
dependent variables according to the research concept
and model. The categories were 7 global geographical lo-
cations, 5 economic levels, 3 statuses of political stabil-
ity, 5 categories of religion, and 2 statuses of UHC (yes/
no). AM in per thousand males and females was the
dependent variable.

Validity and reliability

There are very few questions about the validity and reli-
ability of the Word Bank and related data sources. The
same data have been used in this study. Sources of data
were available from their home pages and were easy to
access. After re-entry of the different sources of data,
cross checking and confirmation was done at least twice
or more if needed. Likewise, the normality of the data
was verified by observation of the histogram, and
consistency of the data was checked by the Cronbach’s
alpha for appropriate variables.

Ethical approval

Ethical approval was not considered necessary because
the data sources are open access, available from web
pages and published articles.
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Result
Descriptive statistics
The number of countries was not always the same in
each group. Out of the 5 categories, political stability
data were available for 191 countries (Table 2). Data
showed that about 1/4th these countries were located in
Sub-Saharan Africa and only 2 countries belonged to
North America. More than half of the countries were
categorized as low and middle-income countries, and in
half of countries, there is political instability, no state re-
ligion, and only about 1/3rd countries have achieved
UHC. The average AM rates for men and women were
0.20 £ 0.10 and 0.14 + 0.10, respectively.

The data were considered reliable based on the
Cronbach’s alpha value of 0.724.

Comparison of adult mortality between and within groups
The following tables show the multiple disparities in
AM. There was a significant difference (p < 0.05) be-
tween male and female AM in all groups, i.e., geographic
region, economic level, political stability, religion, and
presence of UHC.

The male AM rate was the highest in Sub-Saharan
Africa (0.31), low income countries (0.31), politically

Table 2 Descriptive statistics by country categories

Characteristics Categories of countries Frequency %

Geographical region Asia Pacific 30 1551
(N'=193) Europe and Central Asia 51 2641
Latin America and 35 18.11
Caribbean
Middle East and North Africa 19 9.83
South Asia 8 4.12
Sub-Saharan Africa 48 2491
North America 2 1.01
Economic level Low income 32 16.62
(V=193 Lower middle income 49 2541
Upper middle income 51 2642
High income: Non OECD 29 15.03
High income: OECD 32 16.62
Political stability Instability 91 47.64
(=191 Average 69 36.12
Stable 31 16.23
Religion (N = 193) No state religion 95 4923
Christian 53 27.51
Muslim 30 15.52
Buddhist 7 3.63
Other traditional religion 8 4.11
Achievement of universal No 137 70.98
?Neﬂt?g;verage Yes 56 2902
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unstable or conflict-ridden countries (0.25), countries
with a traditional religion (0.31), and countries without
UHC (0.24) (Table 3). Comparing the means of the
groups using the Bonferroni post-hoc analysis, male
AM was significantly higher (p < 0.001) in Sub-Saharan
Africa than in the Asia Pacific, Europe and Central
Asia, Latin America and Caribbean, Middle East and
North Africa, South Asia and North Africa regions.
Likewise, male AM was significantly higher in low-
income countries than in high-income countries, in
politically unstable countries than in average or stable
countries, and in countries with a traditional religion.
The countries with UHC had significantly reduces male
AM than did those without. The difference in the male
AM rates between Sub-Saharan and other geographical
regions, between low income countries and other eco-
nomic categories, between politically unstable countries
and average or stable countries, between countries with
no state religion and those which were Christian,
Muslim or other traditional religion countries, and be-
tween countries with and without UHC was also statis-
tically significant (p < 0.05). The F statistic was the
highest in the UHC category (61.89) and lowest in the
religion category (3.63).
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A trend similar to that observed in male AM was seen
in terms of female AM, but the magnitude was slightly
different. Table 4 shows that female AM was the highest
in low-income countries, Sub-Saharan Africa, countries
with political conflict, absence of UHC, and a traditional
religion. A post-hoc test (Bonferroni) showed that
female AM was significantly higher (p < 0.001) in low-
income countries than in lower middle-income, upper
middle-income, high-income non-OECD, and high-
income OECD countries. Similarly, female AM was
significantly higher in Sub-Saharan Africa than in other
regions, in politically unstable countries than in average
or stable countries, and in countries with a traditional
religion. The countries with UHC had significantly lower
female AM than did those without. As observed in
terms of male AM (Table 3), the differences in female
AM rate between Sub-Saharan and other geographical
regions, between low income countries and other eco-
nomic categories, between politically unstable countries
and average or stable countries, between countries with
no state religion and those which were Christian,
Muslim, or had any other traditional religion, and be-
tween countries with and without UHC was also statisti-
cally significant (p < 0.05). The F statistic was the

Table 3 Male adult mortality rate per thousand individuals by different country categories

Characteristics Category Mean + SD Mean Difference p value F value
Geographical region Sub-Saharan Africa (Ref) 316.77 + 97.49 < 0.001 19.11
Asia Pacific 17540 £ 71.59 141377
Europe and Central Asia 165.14 + 90.09 15162
Latin America and Caribbean 19830 £ 72.34 11847
Middle East and North Africa 136.05 + 69.29 180.717
South Asia 19737 £ 5962 119397
North America 106,50 + 33.23 21027
Economic level Low income (Ref) 319.90 + 77.73 < 0.001 36.33
Lower middle income 257.02 £ 8947 6287
Upper middle income 196.97 + 85.04 12292"
High income: Non OECD 149.76 + 87.92 170.14"
High income: OECD 102.96 + 38.10 21693"
Political stability Unstable (Ref) 254.2 + 964 < 0.001 23.72
Average 1766 + 1073 7758"
Stable 988 + 327 155.39"
Religion No state religion (Ref) 2255 +£1028 0.046 363
Christian 1869 + 101.6 3858
Muslim 180.0 + 97.2 4556
Buddhist 1976 + 746 27.90
Other traditional religion 3100 + 1493 8443
Universal Health Coverage No (Ref) 2445 £ 1003 < 0.001 61.89
Yes 126.5 + 66.2 118.0%*

Ref.: Reference; *p < 0.05, **p < 0.01
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Table 4 Female adult mortality per thousand individuals by different country categories
Countries group Category Mean + SD Mean difference p value F value
Geographical region Sub-Saharan Africa (Ref) 265.70 + 106.77 < 0.001 28.66
Asia Pacific 113.44 + 5840 152.26833"
Europe and Central Asia 83.22 + 54.72 182.48384"
Latin America and Carrabin 12433 + 72.85 141.37500"
Middle East and North Africa 9242 + 56,61 173.28728"
South Asia 150.37 + 62.84 11533333"
North America 64.50 + 1767 201.20833"
Economic level Low income (Ref) 280.20 + 82.99 < 0.001 4239
Lower middle income 179.84 + 10171 100.35217"
Upper middle income 12228 + 7172 157.91429"
High income: Non OECD 87280 + 63.59 192.92000™
High income: OECD 5267 + 12.20 22752258
Political stability Unstable (Ref) 178.8 + 1066 < 0.001 13.74
Average 120.0 + 1004 58.75487"
Stable 542 +138 124.52197"
Religion No state religion (Ref) 158.7 = 106.4 0.012 431
Christian 126.5 + 99.0 3227147
Muslim 1166 + 79.1 42.10104
Buddhist 1230 + 64.7 35.79070
Other traditional religion 266.1 £ 1479 —107.33430"
Universal Health Coverage No (Ref) 1783 +106.2 < 0.001 51.85
Yes 69.0 £ 456 109.3**

Ref.: Reference; *p < 0.05, **p < 0.01

highest for the UHC category (51.85) and lowest for the
religion category (4.31).

Regression analysis between variable groups and adult
mortality

Two separate multivariate analyses (male and female AM)
were performed using linear regression. Three independ-
ent variables (economic level, political stability, and UHC)
and AM rate (male and female) were included in the re-
gression to examine the magnitude of association. In the
regression, the variables in the model could explain 46%
and 48% (adjusted R? = 0.46 and 0.48) of the variance in
male and female AM rate, respectively.

Having UHC would significantly reduce (p < 0.01) AM
rate by 0.42 and 0.41 for males and females as compared
to not having UHC. Likewise, countries with adequate
political stability and average political stability would
have lower AM rate by 0.40 and 0.16 for males and 0.41
and 0.17 for females as compared to countries with pol-
itical instability. A similar trend was observed with eco-
nomic level. Countries with high income: OECD could
have a lower AM rate by 0.44 and 0.70 for males and
females, respectively, in comparison to low economic
strength countries. The economic strength would reduce

the AM rate for female almost twice the extent of reduc-
tion in male AM rate (Table 5).

Discussion

This study showed the different social aspects of AM
gap, particularly, those related to political stability, reli-
gion, economic strength, achievement of UHC, and the
geographical region of countries. Our study showed glo-
bal average male and female AM rates of 0.20 and 0.14,
respectively. In 1981, these rates were 0.27 and 0.20, re-
spectively [6], clearly showing that AM has decreased by
6% in the past 35 years. Likewise, multiple disparities in
AM were noted in all categories. In the bivariate ana-
lysis, the AM in both sexes was observed to be more
than 2 times higher in politically unstable countries and
in Sub-Saharan Africa as compared to politically stable
and non-African countries. Likewise, female AM was
about 3 times higher in countries that have not achieved
UHC. A linear regression was performed among 3 inde-
pendent variables: UHC, economic level, and political
stability. We did not include the remaining variables in
regression model because any country or continents and
religion, as a whole, could not predict AM. Thus, these
two variables did not have theoretical foundation; as a
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Table 5 Relation between UHC, political stability, and economic
sub-categories with adult mortality rate

Male Adult Mortality Female Adult Mortality

Independent variables

Stand.coff. p value Stand.coff. p value

(UHC No ref.)

UHC Yes —424 <0001 -412 < 0.001
(Unstable ref.)

Average Political —-.166 0028  -179 0.021

stability

Political stable -416 0.005 -414 < 0.001
(Low income ref)

Lower middle income ~ —.255 0.001 -414 < 0.001

Upper middle income — —279 <0001 -636 < 0.001

High income: Non —380 <0001 -582 < 0.001
OECD

High income: OECD —443 <0001 -705 < 0.001
R 048 050
Adjusted R? 046 048
P value < 0.001 < 0.001
F value 2336 24.76

Stand. Coff.: Standardized coefficient

result, it may lead to an interpretation bias after the esti-
mation of the standard coefficient. Having a health care
system without UHC, political instability, and poor eco-
nomic status could predict high AM in men and in
women (Table 5).

By sex, there was 6% higher AM in men as compared
to women. The Centre for Disease Control and Preven-
tion (CDC) showed that male mortality was up to 40%
higher than female mortality [31]. Other previous studies
also showed that mortality and morbidity was greater in
men than in women [32, 33]. A study conducted in the
US reveled that due to several risk factors for diseases
and injury, male AM was higher than female AM [34],
which is a similar finding to that observed in the present
this study.

There has been substantial research on AM due to risk
and medical factors (burden of disease and lifestyle re-
lated factors like smoking, drinking, food habits, exer-
cise, gender, etc.) but not on the structural and
intermediate factors (political situation, economic cap-
acity, or health policy). In our bivariate analysis, AM in
both sexes was higher in Sub-Saharan Africa, politically
unstable and poor countries, countries with traditional
religion, and those with a health care system without
UHC. Some previous studies have reported similar con-
clusions. AM is significantly higher in black people, and
people with poor socioeconomic status in South Africa
[35]. Political instability has been found to impact indi-
viduals in multiple ways [36], and such impacts have
long term effects on health as well [37]. However, in the
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present study, we could not identify its exact impact on
AM. A study performed by Li Quwan explored 84 coun-
tries and concluded that political instability and armed
conflict immediately increased the male AM rate, and
increased the female AM rate as a lingering effect [21].
A book edited by Denial H Levine noted that there was
a substantial effect on youth and adults due to political
and religious conflict in Latin America [38]. In 2013,
mortality in Gaza showed that 5% adult deaths were re-
lated to war injuries and male adult deaths were 50%
higher than those in females [39]. Due to the long civil
war and its proxy effect, Sierra Leone showed a less than
5% reduction in AM in both sexes over the past 35 years
[40], despite being a country rich in natural resources
and having an HIV/AIDS prevalence of only about 1%.

The present study showed that the AM rate for males
in Africa and North America was 0.31 and 0.10, and that
for females was 0.26 and 0.06, respectively (Tables 3 and
4). The world mortality report 2013 showed that the
male AM rate for Africa and North America was 0.31
and 0.12, and that for females was 0.27 and 0.07, re-
spectively [41].This trend is similar to that reflected by
our results. By economic grading, the male AM rate for
the low income and high-income OECD countries was
0.31 and 0.10, respectively. Similarly, the female AM rate
was 0.28 and 0.05, respectively. The World Mortality Re-
port further reported that the AM rate for men for the
least developed and highest income countries was 0.27
and 0.16, respectively. Likewise, the same was 0.23 and
0.07, respectively, for females. These results support the
findings of the present study.

In Latin America, health-system reforms have pro-
duced a distinct approach to UHC, underpinned by the
principles of equity, solidarity, and collective action to
overcome social inequalities [42]. As a result, there has
been a reduction in all kinds of mortality as well as in
AM. A cross-country study by Moreno-Serra concluded
that a broader health coverage generally leads to better
access to necessary care and improved population
health, particularly for poor people, and that it pro-
foundly reduces the mortality rate [43].

According to our multivariate analysis, political stabil-
ity, high economic status, and UHC were found to be
powerful predictors (f > 0.41) of low AM in both sexes.
A systematic analysis by Xing Le Feng et al. in 2012
showed that political factors, and health program and
intervention were the second and third powerful predic-
tors for a reduction of under 5 mortality [44] and would
be similar influence in adult mortality. Observing the
scenario in Uganda since the past 25 years, political in-
stability created a health crisis, increased the mortality,
reduced economic productivity, and seriously affected
the health care system. Failure of the health system, and
the resultant low health service coverage and high rates
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for all types of mortality in conflict and fragile states was
reported by the United States Institute for Peace [45].
Similarly, MH Brenner concluded that economic growth
was determinant factor for the decline in types of
mortality in the twentieth century in the United States
[46]. Economic status simultaneously influences the
health status, morbidity, and mortality in all age groups
and in both sexes. There are no consistent results re-
garding the influence of economic status on male and
female mortality. However, our result showed that e-
conomic strength would have twice as much impact on
the mortality rate of adult women than that of men
(Table 5). A study conducted in Hungary revealed simi-
lar results, reporting that the socioeconomic status of
women was more significantly associated with middle
age mortality than it was in men [47]. A study con-
ducted in 75 countries showed that excessive adult
deaths due to cancer were observed in non-UHC coun-
tries [48]. The WHO mortality database showed that
South Korea, Taiwan, Hong-Kong, and Tunisia experi-
enced significantly reduced AM in men and women after
the adoption of the UHC [40]. There are no similar
comparisons of AM and UHC, but it is known that
UHC accelerates preventive and promotive health pro-
grams like vaccination, sanitation, maternal and child
health, nutrition, health education, and other related
programs so that the adults could be strong since child-
hood. More importantly, with UHC, treatment of dis-
eases and illnesses without individual financial burden is
also assured, which explicitly reduces mortality.

Conclusions

Adult mortality has been neglected and structural and
intermediate factors have been undermined. Globally,
adult mortality has not been significantly reduced; it has
been shifted from one place to another. Existing policies
are not sufficient to address properly. The essence of
Sustainable Development Goal (SDG) provides the way
to reduce the inequality and stratification with full re-
sources so that the structural causes of AM would sig-
nificantly reduce [49]. In conclusion, without political
stability, there is poor chance of economic growth and
better health system, without which, the adult survival is
poor, and the socioeconomic development is hampered.
In addition, national health and public policies should be
formulated considering this situation. Thus, our study is
more applicable for policy makers, researchers, inter-
national organizations, and interest groups. Being a sin-
gle measurement study, these findings do not represent
disparity within the countries and at the local level
More importantly, there are different dimension of social
aspects like social bond, family structure, ethnic major-
ity, political ideology etc. are there but there is no coun-
try’s average value to analyze by data. This study pursues
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to make some index in other social aspects by country.
After this, more area will be analyzed. So, generalization
of this findings should be done carefully. There is a fur-
ther need for a longitudinal study, and an analysis
should be conducted at the national and sub-national
levels, on multiple aspects of adult characteristics.

Abbreviation

AM: Adult mortality; MDG: Millennium development goal; OECD: Organization
economic co-operation and development; SDG: Sustainable development goal;
UHC: Universal health coverage; UN: United nations

Acknowledgements
The authors are grateful with Prof. Margret Storey for internal review and
update English and Editage USA for the advancement of English language.

Funding
This research was supported by the Korean Medical Association (RIHP-2015-02)
and National Research Foundation of Korea (NRF- 201651A5B892520).

Availability of data and materials
The data used are freely available and easily accessible for everyone from
authorized web page of respective organizations.

Authors’ contributions

CRis solely responsible for this manuscript from creating research concept to
preparing the full manuscript. CBK updated the research design and reviewed
the article. MBP reviewed the article and contributed in statistical analysis. SA

reviewed the manuscript. All authors read and approved the final manuscript.

Authors’ information

CR is researcher in Institute for Poverty Alleviation and International
Development (IPAID) and Wonju College of Medicine Yonsei University and
Executive Director in Health Science Foundation and Study Kathmandu
Nepal. CBK is Professor and researcher of Yonsei University and IPAID. MBP is
professional researcher in Pai Chai University. SA is Director in Department of
Country Cooperation and Collaboration with the UN System, Office of the
Director-General, World Health Organization, Geneva, Switzerland.

Ethics approval and consent to participate
NA.

Consent for publication
NA.

Competing interests
The authors declare that they have no competing interest.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Preventive Medicine, Yonsei University Wonju College of
Medicine, Wonju, Gangwon-do 26426, Republic of Korea. “Institute for
Poverty Alleviation and International Development, Yonsei University, Wonju,
Ganwon 26493, Republic of Korea. 3Health Science Foundations and Study
Center, Kathmandu, Nepal. “Department of Country Cooperation and
Collaboration with the UN System Office of the Director-General, World
Health Organization, Geneva, Switzerland. Department of Gerontal Health
and Welfare, Pai Chai University, Seo-gu, Daejeon, Republic of Korea.

Received: 26 April 2017 Accepted: 28 July 2017
Published online: 08 August 2017

References

1. Durand JD. The labor force in economic development: A comparison of
international census data, 1946-1966. New Jersey: Princeton University
Press; 2015.



Ranabhat et al. Globalization and Health (2017) 13:57

17.
18.

20.

21.

22.

23.

24.

25.

26.

Sheach-Leith V, Stephen Al. The experiences and support needs of adult family
members who face a sudden adult death: A qualitative systematic review
protocol. JBI Database System Rev Implement Rep. 2016;14(2):93-105.
Ainsworth M, Semali I. The impact of adult deaths on children’s health in
North-Western Tanzania, vol. 2266: World Bank Publications; 2000.
Ainsworth M, Beegle K, Koda G. The impact of adult mortality and parental
deaths on primary schooling in North-Western Tanzania. J Dev Stud.
2005;41(3):412-39.

Beltrdn-Sdnchez H, Finch CE, Crimmins EM. Twentieth century surge of
excess adult male mortality. Proc Natl Acad Sci. 2015;112(29):8993-8.

Data. http://data.worldbank.org/topic/health.

Mortality rate, adult, male (per 1,000 male adults). http://data.worldbank.org/
indicator/SP.DYN.AMRT.MA.

Mortality rate, adult, female (per 1,000 female adults). http://data.worldbank.
org/indicator/SP.DYN.AMRT.FE.

World Health Organization. Global Health Observatory:(GHO). World Health
Organization; 2014. http://www.who.int/gho/publications/world_health_
statistics/2014/en/.

Gregg EW, Cheng YJ, Saydah S, Cowie C, Garfield S, Geiss L, Barker L. Trends
in death rates among US adults with and without diabetes between 1997
and 2006: Findings from the national health interview survey. Diabetes Care.
2012;35(6):1252-7.

Norman R, Matzopoulos R, Groenewald P, Bradshaw D. The high burden of
injuries in South Africa. Bull World Health Organ. 2007;85(9):695-702.
Fitzmaurice C, Allen C, Barber RM, Barregard L, Bhutta ZA, Brenner H,
Dicker DJ, Chimed-Orchir O, Dandona R, Dandona L. Global, regional,
and national cancer incidence, mortality, years of life lost, years lived
with disability, and disability-adjusted life-years for 32 cancer groups,
1990 to 2015: A systematic analysis for the global burden of disease
study. JAMA Oncol. 2017;3(4):524-48.

Vos T, Allen C, Arora M, Barber RM, Bhutta ZA, Brown A, Carter A, Casey DC,
Charlson FJ, Chen AZ, et al. Global, regional, and national incidence,
prevalence, and years lived with disability for 310 diseases and injuries,
1990-2015: A systematic analysis for the Global Burden of Disease Study
2015. Lancet. 2016,;388(10053):1545-602.

Wang H, Wolock TM, Carter A, Nguyen G, Kyu HH, Gakidou E, Hay SI, Mills
EJ, Trickey A, Msemburi W. Estimates of global, regional, and national
incidence, prevalence, and mortality of HIV, 1980-2015. Lancet HIV.
2016;3(8):e361-87.

Kassebaum NJ, Barber RM, Bhutta ZA, Dandona L, Gething PW, Hay SI, Kinfu
Y, Larson HJ, Liang X, Lim SS, et al. Global, regional, and national levels of
maternal mortality, 1990-2015: A systematic analysis for the Global Burden
of Disease Study 2015. Lancet. 2016;388(10053):1775-1812.

Forouzanfar MH, Afshin A, Alexander LT, Anderson HR, Bhutta ZA, Biryukov S,
Brauer M, Burnett R, Cercy K, Charlson FJ. Global, regional, and national
comparative risk assessment of 79 behavioural, environmental and
occupational, and metabolic risks or clusters of risks, 1990-2015. Lancet.
2016;388(10053):1659-1724.

GBD History. http://www.healthdata.org/gbd/about/history.

Misganaw A, Mariam DH, Araya T. Association of socioeconomic and
behavioral factors with adult mortality: Analysis of data from verbal autopsy
in Addis Ababa, Ethiopia. BMC Public Health. 2013;13(1):634-46.

Pensola TH, Martikainen P. Cumulative social class and mortality from various
causes of adult men. J Epidemiol Community Health. 2003,57(9):745-51.
Rogers RG, Everett BG, Saint Onge JM, Krueger PM. Social, behavioral,
and biological factors, and sex differences in mortality. Demography.
2010;47(3):555-78.

Li Q, Wen M. The immediate and lingering effects of armed conflict on adult
mortality: A time-series cross-national analysis. J Peace Res. 2005:42(4):471-92.
Fox J. The rise of religious nationalism and conflict: Ethnic conflict and
revolutionary wars, 1945-2001. J Peace Res. 2004;41(6):715-31.

Wang S-J, Salihu M, Rushiti F, Bala L, Modvig J. Survivors of the war in the
Northern Kosovo: Violence exposure, risk factors and public health effects of
an ethnic conflict. Confl Heal. 2010;4:11-26.

Vithana C, Linhart C, Taylor R, Morrell S, Azim S. Trends in Sri Lankan
cause-specific adult mortality 1950-2006. BMC Public Health. 2014;14:644-9.
Centers for Disease Control Prevention (CDC). The power of prevention:
Chronic disease, the public health challenge of the 21st century. 2009.
Sartorius B, Kahn K, Collinson MA, Sartorius K, Tollman SM. Dying in their
prime: Determinants and space-time risk of adult mortality in rural South
Africa. Geospat Health. 2013;7(2):237-49.

27.

28.

29.

30.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.
53.

Page 9 of 9

World Health Organization. A conceptual framework for action on the social
determinants of health. Geneva: Commission on Social Determinants of
Health, WHO; 2007. pp. 17-57.

lkeda N, Inoue M, Iso H, Ikeda S, Satoh T, Noda M, Mizoue T, Imano H, Saito E,
Katanoda K. Adult mortality attributable to preventable risk factors for non-
communicable diseases and injuries in Japan: A comparative risk assessment.
PLoS Med. 2012,9(1):1-17.

Dunn HL. Record Linkage. Am. J. Public Health Nations Health. 1946;36(12):
1412-6.

Jutte DP, Roos LL, Brownell MD. Administrative record linkage as a tool for
public health research. Annu Rev Public Health. 2011;32(1):91-108.

Hoyert DL. 75 Years of Mortality in the United States, 1935-2010. In New
Jersey: Centers for Disease Control and Prevention; 2012.

Ciocco A. Sex differences in morbidity and mortality. Q Rev Biol.
1940;15(1):59-73.

Case A, Paxson C. Sex differences in morbidity and mortality. Demography.
2005;42(2):189-214.

Yang YC, McClintock MK, Kozloski M, Li T. Social isolation and adult mortality:
The role of chronic inflammation and sex differences. J Health Soc Behav.
2013;XX(X):1-21.

Sartorius B, Sartorius K. Identifying and targeting mortality disparities: A
framework for Sub-Saharan Africa using adult mortality data from South
Africa. PLoS One. 2013;8(8):1-11.

Jong-A-Pin R. On the measurement of political instability and its impact on
economic growth. Eur J Polit Econ. 2009;25(1):15-29.

Dupas P, Robinson J. The (hidden) costs of political instability: Evidence
from Kenya's 2007 election crisis. J Dev Econ. 2012,99(2):314-29.

Levine DH. Religion and political conflict in Latin America. New Jersey:
UNC Press Books; 1986.

Vaktskjold A, Yaghi M, Balawi U, Iversen B, Venter W. The mortality in Gaza
in July—September 2014: A retrospective chart-review study. Confl Heal.
2016;10:10-19.

World Health Organization Mortality Database. http//www.who.int/healthinfo/
statistics/mortality_rawdata/en/.

United Nations, Department of Economic and Social Affairs, Population
Division. World Mortality Report 2013. New York City; 2013.

Atun R, De Andrade LOM, Aimeida G, Cotlear D, Dmytraczenko T, Frenz P,
Garcia P, Gomez-Dantés O, Knaul FM, Muntaner C. Health-system reform and
universal health coverage in Latin America. Lancet. 2015;385(9974):1230-47.
Moreno-Serra R, Smith PC. Does progress towards universal health coverage
improve population health? Lancet. 2012,380(9845):917-23.

Feng XL, Theodoratou E, Liu L, Chan KY, Hipgrave D, Scherpbier R, Brixi H,
Guo S, Chunmei W, Chopra M, et al. Social, economic, political and health
system and program determinants of child mortality reduction in
China between 1990 and 2006: A systematic analysis. J Glob Health.
2012;2(1):1-11.

Haar RJ, Rubenstein LS. Health in postconflict and fragile states. In New
Jersey: US Institute of Peace; 2012.

Brenner MH. Commentary: Economic growth is the basis of mortality rate
decline in the 20th century—experience of the United States 1901-2000.
Int J Epidemiol. 2005;34(6):1214-21.

Kopp M, Skrabski A, Kawachi I, Adler N. Low socioeconomic status of the
opposite sex is a risk factor for middle aged mortality. J Epidemiol
Community Health. 2005,59(8):675-8.

Maruthappu M, Watkins J, Noor AM, Williams C, Ali R, Sullivan R, Zeltner T,
Atun R. Economic downturns, universal health coverage, and cancer
mortality in high-income and middle-income countries, 1990-2010: A
longitudinal analysis. Lancet. 2016;388(10045):684-95.

GBD 2015 SDG Collaborators. Measuring the health-related Sustainable
Development Goals in 188 countries: A baseline analysis from the Global
Burden of Disease Study 2015. Lancet. 2016;388(10053):1813-50.

Stuckler D, Feigl AB, Basu S, McKee M. The political economy of universal
health coverage. In: Background paper for the global symposium on health
systems research. Geneva: World Health Organization; 2010.

Barro RJ, McCleary RM. Which countries have state religions? Q J Econ.
2005;120(4):1331-70.

Country income group. http://chartsbin.com/view/2438.

Political Stability Index. http://www.theglobaleconomy.com/rankings/wb_
political_stability/.


http://data.worldbank.org/topic/health
http://data.worldbank.org/indicator/SP.DYN.AMRT.MA
http://data.worldbank.org/indicator/SP.DYN.AMRT.MA
http://data.worldbank.org/indicator/SP.DYN.AMRT.FE
http://data.worldbank.org/indicator/SP.DYN.AMRT.FE
http://www.who.int/gho/publications/world_health_statistics/2014/en/
http://www.who.int/gho/publications/world_health_statistics/2014/en/
http://www.healthdata.org/gbd/about/history
http://www.who.int/healthinfo/statistics/mortality_rawdata/en
http://www.who.int/healthinfo/statistics/mortality_rawdata/en
http://chartsbin.com/view/2438
http://www.theglobaleconomy.com/rankings/wb_political_stability
http://www.theglobaleconomy.com/rankings/wb_political_stability

	Abstract
	Background
	Methods
	Result
	Conclusions

	Background
	Methods
	Data adoption theory
	Data sources
	Data categorization
	Data management
	Data analysis model
	Variables
	Validity and reliability
	Ethical approval

	Result
	Descriptive statistics
	Comparison of adult mortality between and within groups
	Regression analysis between variable groups and adult mortality

	Discussion
	Conclusions
	Abbreviation
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

