
RESEARCH Open Access

Global socioeconomic inequality in the
burden of communicable and non-
communicable diseases and injuries: an
analysis on global burden of disease study
2019
Mehrnoosh Emadi, Sajad Delavari and Mohsen Bayati*

Abstract

Background: Examining the distribution of the burden of different communicable and non-communicable diseases
and injuries worldwide can present proper evidence to global policymakers to deal with health inequality. The
present study aimed to determine socioeconomic inequality in the burden of 25 groups of diseases between
countries around the world in 2019.

Methods: In the current study data according to 204 countries in the world was gathered from the Human
Development Report and the Global Burden of Diseases study. Variables referring to incidence, prevalence, years of
life lost (YLL), years lived with disability (YLD) and disability adjusted life years (DALY) resulting by 25 groups of
diseases and injuries also human development index was applied for the analysis. For measurement of
socioeconomic inequality, concentration index (CI) and curve was applied. CI is considered as one of the popular
measures for inequality measurement. It ranges from − 1 to + 1. A positive value implies that a variable is
concentrated among the higher socioeconomic status population and vice versa.

Results: The findings showed that CI of the incidence, prevalence, YLL, YLD and DALY for all causes were − 0.0255,
− 0.0035, − 0.1773, 0.0718 and − 0.0973, respectively. CI for total Communicable, Maternal, Neonatal, and Nutritional
Diseases (CMNNDs) incidence, prevalence, YLL, YLD and DALY were estimated as − 0.0495, − 0.1355, − 0.5585, −
0.2801 and − 0.5203, respectively. Moreover, estimates indicated that CIs of incidence, prevalence, YLL, YLD and
DALY for Non-Communicable Diseases (NCDs) were 0.1488, 0.1218, 0.1552, 0.1847 and 0.1669, respectively.
Regarding injuries, the CIs of incidence, prevalence, YLL, YLD and DALY were determined as 0.0212, 0.1364, −
0.1605, 0.1146 and 0.3316, respectively. In the CMNNDs group, highest and lowest CI of DALY were related to the
respiratory infections and tuberculosis (− 0.4291) and neglected tropical diseases and malaria (− 0.6872). Regarding
NCDs, the highest and lowest CI for DALY is determined for neoplasms (0.3192) and other NCDs (− 0.0784).
Moreover, the maximum and minimum of CI of DALY for injuries group were related to the transport injuries
(0.0421) and unintentional injuries (− 0.0297).
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Conclusions: The distribution of all-causes and CMNNDs burden were more concentrated in low-HDI countries and
there are pro-poor inequality. However, there is a pro-rich inequality for NCDs’ burden i.e. it was concentrated in
high-HDI countries. On the other hand, the concentration of DALY, YLD, prevalence, and incidence in injuries was
observed in the countries with higher HDI, while YLL was concentrated in low-HDI countries.

Keywords: Inequality, Burden of diseases, Human development index, Communicable diseases, Non-
communicable, Injuries

Introduction
All health systems aim to restore, maintain, and improve
community individuals’ health [1]. Health is considered
a fundamental right and need for all humans [2], which
justice is one of the dimensions of its establishment [3].
The concept of equity in health is embedded in a

principle of human rights [4], which means a lack of sys-
tematic and potential differences in one or more fields
of health among a population and socioeconomic sub-
groups [5]. The concept includes equity in health out-
comes, financing and access to services [6, 7]. Equity in
general is a subjective concept. However, for measuring
it in practice inequality is emphasized. Inequality can be
measured across different subgroups of population such
as socioeconomic, gender, ethnicity, geography and etc.
In this regards, socioeconomic inequality in health is a
most common approaches. Socioeconomic inequalities
in the health sector affect health indices in the whole
community and deepen its poverty and inequality [8].
The inequalities may be a difference in health outcomes
and accessing healthcare or getting disease [9] among
populations with various socioeconomic status [10].
They are a specific type of difference in health in which
more vulnerable social groups or those are facing adverse
conditions and discrimination experience additional
health risks and worse health systematically compared to
those with desired social status, continuously [11]. The
outcomes such as life expectancy, mortality rate, and dis-
ease burden can effectively reflect many health micro-
factors’ resultant to assess justice in health status. The in-
dicators can show health status and its inequality rate bet-
ter and more comprehensive [4]. The indices related to
the burden of different diseases can represent the diseases’
outcomes and create appropriate and more specific evi-
dence for evaluating equity in health.
Based on the GBD study 2019, Communicable, Maternal,

Neonatal, and Nutritional Diseases (CMNNDs) were re-
sponsible for 10.2 million (95% Uncertainty Interval (UI)
9·19–11·4) mortalities and 669 million (95% UI 593–758)
DALYs. While the Non-Communicable Diseases (NCDs)
led to 42 million (95% UI 40·1 to 43·9) mortalities and 1620
million (95% UI 1430 to 1820) DALYs. Besides, 4.30 million
(95% UI 3·92–4·61) mortalities and 294 million (95% UI
226 to 275) DALYs occurred due to injuries. Further,

CMNNDs, NCDs, and injuries were responsible for 18,
74.3, and 7.6% of all deaths in 2019, respectively [12].
Examining the distribution of the burden of different

CMNNDs and NCDs and injuries worldwide can present
proper evidence to global policymakers to deal with
health inequality. Numerous studies have focused on
equity in health and its other aspects, while no research
assessed the whole indices of health outcomes in all dis-
eases worldwide comprehensively. The present study
aimed to determine socioeconomic inequality in the bur-
den of diseases around the world in 2019.

Methods
In the present cross-sectional study, the data of all coun-
tries in the world during 2019 were collected from two
separate datasets including Human Development Index
(HDI) [13] and burden of diseases data related to GBD
study [14]. The former was used for socioeconomic sta-
tus of the countries and the latter was used for health
outcomes in countries. These datasets were explained
later.
The GBD study is considered the most comprehensive

epidemiological study worldwide, which provides an in-
strument for quantifying the health lost due to diseases,
injuries, and risk factors. The Institute for Health Met-
rics and Evaluation (IHME), consisting of 3600 re-
searchers from more than 145 countries, estimated the
mortality and disability data related to more than 350
diseases and injuries in 204 countries and territories in
terms of age and sex since 1990 until now [15].
The data related to all causes and 25 groups of first

and second level of diseases were gathered based on
grouping the causes of diseases in the GBD study. Dis-
eases at level 1 include CMNNDs, NCDs and injuries.
Moreover, at level 2 consist of HIV/AIDS, respiratory in-
fections and tuberculosis, enteric infections, neglected
tropical diseases and malaria, other infectious diseases,
maternal and neonatal disorders, and nutritional defi-
ciencies (in CMNNDs group); neoplasms, cardiovascular
diseases, chronic respiratory diseases, digestive diseases,
neurological disorders, mental disorders, substance use
disorders, diabetes and kidney diseases, skin and sub-
cutaneous diseases, sense organ diseases, musculoskel-
etal disorders, and other non-communicable diseases (in
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NCDs group); and transport injuries, unintentional in-
juries and self-harm and interpersonal violence (in injur-
ies group) [16]. Therefore, we include three level 1
causes (CMNNDs, NCDs, and injuries) and 22 level 2
diseases (7 in CMNNDs, 12 in NCDs, and 3 in injuries).
Further, the burden of diseases for all-ages and both

sexes in 2019 was extracted for each group using preva-
lence, incidence, DALY, years lived with disability (YLD)
and the years of life lost (YLL) indices per 100,000 popu-
lations. The GBD data was obtained from the open data-
base of the Global Burden of Disease 2019 Study in the
GHDx [16].
Furthermore, HDI was applied to represent socioeco-

nomic status, the numerical value of which varies be-
tween 0 and 1, and the value closer to 1 indicates more
human development. HDI values were collected from
the Human Development Report 2019, which was pub-
lished by the United Nations Development Programme
(Human Development Report 2019, 13). HDI considers
the dimensions of a long and healthy life, knowledge,
and living standards. More precisely, it is the geometric
mean of life expectancy, education, and gross national
product (GNP) per capita. In the human development
report, countries are divided into those having very high
(HDI equal or above 0.800), high (0.700–0.799), middle
(0.550–0.699), and low (below 0.550) human develop-
ment [13]. Human Development Reports calculate HDI
for 195 countries in 2019. Therefore, analysis was lim-
ited to these 195 countries.
In the current study, descriptive statistics of diseases

burden indices were assessed based on the HDI groups
of countries. Then, the concentration index (CI) calcu-
lated for the prevalence, incidence, DALY, YLL, and
YLD of total all causes, as well as 25 groups of the first
and second level diseases was utilized for measuring so-
cioeconomic inequality.
CI is considered one of the most common methods

for measuring inequality, developed based on the con-
centration curve (CC). The curve plots health variable as
a cumulative percentage (y-axis) versus the cumulative
percentage of the population ranked from the poorest to
richest based on the economic status (x-axis). Besides,
the curve follows the 45-degree line if all individuals
possess the same health level, regardless of their eco-
nomic status, which is called the equality line. However,
CC is placed above the equality line when the health
variable is more cumulated among the poor, which indi-
cates the pro-poor inequality. The extent of inequality in
health increases by distancing the curve from the equal-
ity line. CI is defined as twice the area enclosed by CC
and 45-degree line and varies between + 1 and − 1. Thus,
CI is equal to zero when the equality line and the curve
coincide. Figure 1 displays the concept of CC and CI
schematically [17].

Covariance approach was used for computing CI [17].

C ¼ 2
μ

cov yi;Rið Þ ð1Þ

where C represents the concentration index, cov indicates
covariance, and y refers to health outcome. Further, R and
μ are considered the rank of country i in socioeconomic
distribution and the mean health outcome.
If health variable has more concentration across the

poor population, the CC lies above the equality line
(CI < 0). Conversely, if health variable has more accumu-
lation among the rich population, the CC is placed
below the equality line (CI > 0). If health variable has
complete equal distribution, the CC coincide with equal-
ity line (CI = 0) [18]. In the current study, negative
values (curve above the 45-degree line) demonstrated
the concentration of adverse health outcomes (disease
burden) among low-HDI countries and vice versa.
Furthermore, the data were statistically analyzed by

using STATA software version 14. For equity analysis in
STATA we use Distributive Analysis Stata Package
(DASP). Two main menus in the package including In-
equality/ Gini and concentration indices and Curves/
Lorenz and concentration curves were used for
estimations.

Results
Table 1 summarizes the findings related to the distri-
bution of the burden of different diseases among the
various countries placed in HDI groups, which dem-
onstrates the higher concentration of the burden of
all diseases and CMNNDs ones in countries with less
human development. However, the burden of NCDs
and injuries is more concentrated in countries with
greater HDI.
The study’s analytical results are provided in the form

of CIs and CCs for the DALY, YLD, YLL, prevalence,

Fig. 1 Concentration curve for health outcomes
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and incidence of 25 groups of risk factors in CMNNDs
and NCDs and injuries.

All-cause, CMNNDs, NCD, and injuries
Table 2 and Fig. 2 represent the data related to the CIs
and CCs of DLAY, YLD, YLL, prevalence, and incidence
in the groups of all-causes, CMNNDs, NCD, and
injuries.
Regarding all-causes, the CIs of DLAY, YLL, preva-

lence, and incidence were determined as negative, and
the relevant curves were placed above the equality line
by indicating the concentration of the diseases among
lower HDI countries. However, the positive values were
obtained for the CI of YLD, reflecting that this outcome
is concentrated in the higher HDI countries in the
world.
In total NCDs, CI was calculated as positive for all

outcomes, and their CCs were below the equality line,
which demonstrates the concentration of the total NCDs
in countries with better socioeconomic status. However,
CIs were negative in all outcomes of total CMNNDs dis-
eases, and CCs were placed above the line, which means
that CMNNDs are more concentrated in the countries
having low socioeconomic status.
Additionally, the positive values were achieved for the

CIs of DLAY, YLD, prevalence, and incidence in injuries
by representing the concentration of injuries burden in
the wealthy countries. In contrast, the negative values
were observed in the CI of YLL, which indicates its con-
centration among poor ones.

CMNNDs subgroups
The results regarding the CIs and CCs of DLAY, YLD,
YLL, prevalence, and incidence in the different sub-
groups of CMNNDs are presented in Table 2 and Fig. 3.
As shown, CI is negative for most of the diseases placed
in the group of CMNNDs. Also, the maximum CI of
DALY, YLL, prevalence, and incidence is obtained in re-
spiratory infections and tuberculosis, while the mini-
mum is determined for neglected tropical diseases
(NTDs) and malaria. Further, the CI of YLD is maxi-
mized in maternal and neonatal disorders (− 0.118879)
and minimized in NTDs and malaria (− 0.544148).

NCDs subgroups
Based on the results related to the CIs and CCs of
DLAY, YLD, YLL, prevalence, and incidence in the sub-
groups of NCDs (Table 2 and Fig. 4), positive CI was ob-
tained for most of the diseases in the group.
Additionally, the maximum CI of DALY and prevalence
was related to neoplasms, while the minimum was deter-
mined in other NCDs, respectively. Regarding YLD, CI
was respectively maximized and minimized in neoplasms
(0.454434) and neurological disorders (0.008882).

Further, mental disorders and other NCDs achieved the
maximum (0.516033) and minimum CI of YLL (−
0.408846), respectively. Finally, the highest and least CIs
of incidence were respectively observed in sense organ
diseases (0.439825) and other NCDs (− 0.111250).

Injuries subgroups
Table 2 and Fig. 5 indicate the results of the CIs and
CCs of DLAY, YLD, YLL, prevalence, and incidence for
the subgroups of injuries. As shown, the maximum and
minimum CIs of DALY and YLL are respectively deter-
mined for transport and unintentional injuries. Add-
itionally, the highest CI of YLD and prevalence is
obtained in transport injuries, while the least is observed
in self-harm and interpersonal violence. Finally, the inci-
dence rate is maximized in self-harm and interpersonal
violence (0.314111) and minimized in unintentional in-
juries (0.072644).

Discussion
Reducing health inequality in the world is always consid-
ered as one of the goals of global health policymakers.
The present study was conducted to determine socio-
economic inequality in the burden of 25 groups of dis-
eases among countries in the world in 2019.
Based on the study results, the burden of communic-

able and non- communicable diseases and injuries was
unfairly distributed among countries worldwide. Consid-
ering the extent of the findings and the existence of lim-
ited similar evidences for all diseases especially at global
level, only the diseases with similar studies were dis-
cussed. Findings according to each diseases group are
discussed as follows.
The burden of total CMNNDs and most diseases in its

group (neglected tropical diseases (NTDs), HIV/AIDS,
nutritional deficiencies, enteric infections, maternal and
neonatal disorders and other infectious diseases) was
more concentrated in countries with lower HDI. So
there are pro-poor inequality.
Hotez assessed 13 types of NTDs and found their

higher prevalence among the individuals living in ex-
treme poverty, especially in sub-Saharan Africa, Asia,
Latin America, and the Caribbean [19]. Other studies re-
ported a relationship between low socioeconomic status
with the adverse health outcomes of NTDs [20–23].
NTDs are considered as a group of infectious diseases,
which occur in equatorial and semi-tropical climates.
They grow in environments where access to adequate
sanitary facilities, clean water, and healthcare are limited.
Individuals live adjacent to animals and infectious dis-
ease vectors such as remote and rural places, informal
habitations, or affected regions. Therefore, the occur-
rence and complications of NTDs are directly related to
socioeconomic condition [24].
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According to Wabiri, the prevalence and indirect bur-
den of HIV are higher among poor and vulnerable per-
sons in South Africa [25]. In fact, the poor are more
exposed to damage due to low awareness about HIV and

low access to the required services such as HIV testing
and treatment [25]. Wiswanath referred to low socioeco-
nomic status persons’ tendency to have less information
flow than their peers with a higher status [26]. Thus,

Fig. 2 Concentration curves for the burden of all-cause, CMNN diseases, NCDs and injuries
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inequalities in access to mass media follow inequalities
in providing HIV services and marginalize poor and vul-
nerable individuals.

Emamian et al. found that nutritional deficiencies are
greater among low socioeconomic status persons in Shah-
rod, and the group is more affected by the risk factor [27].

Fig. 3 Concentration curves for the burden of CMNN diseases subgroups
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Fig. 4 Concentration curves for the burden of NCDs subgroups
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Fig. 5 Concentration curves for the burden of injuries subgroups
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Low-income individuals less follow a healthy diet and
prefer high-energy and low-nutritious foods compared
to the rich [28, 29]. The diet of low-income groups is
low energy, fiber, and vitamin [30]. Their health is at a
greater risk concerning nutritional deficiencies due to
economic barriers such as the lack of income and nutri-
tion knowledge [31].
The results represented the higher concentration of total

NCD’s burden and most diseases in its group (neoplasms,
cardiovascular diseases, chronic respiratory diseases, neuro-
logical disorders, mental disorders, skin and subcutaneous
diseases, substance use disorders and musculoskeletal dis-
orders) among the countries with more HDI. So there are
pro-rich inequality. The higher incidence and prevalence of
NCDs in high income countries could be attributable to
diagnostic equipments and procedures which are vastly
available in these countries [32, 33]. Besides, countries with
better socioeconomic status are more vulnerable to NCD
risk factors such as smoking, low activity, unhealthy diet,
air pollution, mental disorders, etc. therefore, higher burden
of NCDs in countries with higher HDI could be justifiable
according to literature [34–36].
The previous studies reported different results regarding

the inequality of NCDs among other income communi-
ties. For example, the results of some research conducted
in India and Bangladesh indicated the prevalence of NCDs
in more developed cities, higher-income groups, and
wealthier households [37–39]. The higher income is asso-
ciated with growing the consumption of high-energy and
unhealthy foods enriched in fat, sugar, and calorie, and in-
creasing sedentary lifestyle, which can be considered one
of the possible reasons for raising the prevalence of NCDs
in high-income groups [24]. However, habitats in poor or
marginalized communities have a higher risk of dying due
to NCDs than the wealthy groups based on some studies’
results in other countries [40–42].
The findings indicated the higher concentration of

neoplasms burden in the countries with higher HDI. In
a research, it is reported that the rate of prevalence, inci-
dence and premature death of top five cancers in 2018
was very higher in countries with more HDI [43]. The
results of Soheilizad study in 2016 also revealed that the
highest prevalence, incidence and death due to lung can-
cer occurred in countries with higher HDI [44]. More
consumption of high-energy and unhealthy foods, and
unhealthy lifestyles, could be a possible cause for higher
burden of cancer in population with higher socioeco-
nomic status [39].
Furthermore, a significant concentration was observed

in all indices of cardiovascular disease (CVD) burden
among high-HDI countries.
Based on the results of the different studies performed

in India, the risk of CVD morbidity increased among
groups with higher socioeconomic status [34, 45, 46].

Some of the possible reasons are their sedentary lifestyle
and western food preferences which are related to
urbanization [46]. However, other research reported pos-
sessing low socioeconomic status or living in low and
middle-income countries as the causes of increasing
CVD morbidity [24, 45]. In this regard, a study was con-
ducted among ten European countries in 2006, which
shows the higher rate of CVD mortality in the commu-
nity with lower socioeconomic status [47].
The results of the present study demonstrated that the

DALY, YLD, prevalence, and incidence indices of diabetes
were significantly concentrated in high- HDI countries.
According to Corsi, the risk of diabetes morbidity is

more among high-income groups in India [48]. Addition-
ally, a positive relationship was reported between diabetes
prevalence in the Dominican Republic with welfare [49],
which can be related to unhealthy lifestyle among higher
socioeconomic status groups [50]. Other studies referred
to the greater risk of getting diabetes in obese [51] and
sedentary individuals [52], and those with hypertension
ones [53]. However, living in low- and middle-income
countries enhances the risk of diabetes morbidity and
bears a considerable burden of diseases and disability
based on the studies conducted in Bangladesh, Iran,
Turkey, and low-income countries [24, 37, 53–55].
Finally, the study results indicated the significant con-

centration of the YLD, prevalence, and incidence indices
in injuries and all diseases in its group among high-HDI
countries, as well as concentrating YLL index in low-
HDI ones. Therefore, the mortality caused by the injur-
ies is more concentrated in the lower developed coun-
tries despite their higher occurrence and prevalence in
the more developed ones due to the lack of timely access
to high-quality health services.
Burrows found that living in low-income countries is

highly related to most causes of the mortalities caused by
injury, especially fire, burns, and poisoning, by conducting a
study in Canada [56]. The transport-related mortality
among the boys aged 10–14 and 15–19 years old in the
South Korean families with low income was more than
twice compared to their peers in high-income families [57].
Individuals with greater socioeconomic status can possess
wider resources to protect their health and safety (money,
knowledge, credit, power, good social communications, and
better roads in wealthier regions). In contrast, those with
low socioeconomic status are devoid of such instruments
[58, 59]. Further, the high cost of safety equipment is con-
sidered as one of the other barriers in the regions [60, 61].
The present study examined socioeconomic equity in

all indicators of health outcomes (including incidence,
prevalence, YLL, YLD, and DALY) in all diseases (25
group) comprehensively. As well, we estimate the CI for
all groups independently and found that which diseases
have pro-poor or pro-reach inequality. This is the main
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strength of the current research which could guide
health policymakers across the globe. On the other hand,
the ecological nature of the present study is one of its
main limitations. Further micro-level studies are re-
quired to provide evidences for policy within each coun-
try, use in countries and special diseases despite
performing the current study at macro and ecological
level, and provide an overview regarding the between-
country inequality of disease burden.
This study provide sound evidence about distribution

of diseases’ burden. While this study has been performed
at global level, other studies suggest that the same in-
equality could be seen also within the countries. There-
fore, these findings could help policymakers at global
and local level to decide about distribution of healthcare
facilities and infrastructure improvement for different
disease groups which varies in different locations.

Conclusion
It is found that burden of for all-causes and CMNNDs
were more concentrated in low-HDI countries and there
are pro-poor inequality. However, there is a pro-rich in-
equality for NCDs’ burden i.e. it was concentrated in
high-HDI countries. On the other hand, the concentra-
tion of DALY, YLD, prevalence, and incidence in injuries
was observed in the countries with higher HDI, while
YLL was concentrated in low-HDI countries.
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