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Abstract

Introduction: Measuring the burden of disease and identifying the cause of mortality are very important to improve the
health care system and to understand the key challenges of population health and monitoring progress achieved by the
intervention programs.

Aim of the research: To systematically analyze the existing evidence to bring a solution.

Material and methods: The research used data from the Global Burden of Disease study (GBD 2016) and Global Health Es-
timates (GHE) 2016, which originally collected the information through vital registration, verbal autopsy, surveys, reports,
published scientific articles, and modelling.

Results: In 2016, an estimated 700108.8 (95% CI: 588955.7-831398.4) deaths were recorded in Ethiopia, with an overall crude
death rate (CDR) of 683.7/100,000 and an age-standardized death rate (ASDR) of 1048.3/100,000 population. Both declined,
by 53.7% and 42.3% respectively, from the 2000 estimate. Group I causes (communicable, maternal, neonatal, and nutri-
tional - CMNN), group II causes (non-communicable diseases — NCD), and group III causes (injuries) contributed to 37%,
53%, and 11.7% of ASDR, respectively. The ASDR due to group I, group I, and group III causes declined by 61.8%, 12.5%,
and 36%, respectively. Ischemic heart disease, lower respiratory infections, diarrheal diseases, stroke, and tuberculosis were
the top five causes of ASDR. Disability-adjusted life years lost (DALYs) due to all causes among all ages declined by 34.8%
between 2000 and 2016. Of the 46,507,400 DALYs in 2016, group I, group II, and group III causes accounted for 54%, 34%, and
11.7% of national DALYs, respectively. DALYs due to group I causes declined by more than 52%, while DALYs due to group
2 causes increased by 31.5%.

Conclusions: Even though morbidity and mortality ascribed to communicable diseases declined remarkably, the burden of
NCD is still higher and some of the existing communicable diseases caused higher mortality and DALYs.

Streszczenie

Wprowadzenie: Ocena obcigzenia chorobami i identyfikacja przyczyn $miertelnos$ci maja bardzo istotne znaczenie dla
poprawy dzialania systemu opieki zdrowotnej, zrozumienia kluczowych wyzwan zwigzanych ze zdrowiem populacyjnym
oraz monitorowania postepéw osiagnietych dzieki programom interwencyjnym.

Cel pracy: Analiza dostepnych dowodéw pod katem wypracowania rozwigzan.

Materiat i metody: W pracy wykorzystano dane z badania Global Burden of Disease (GBD 2016) i globalnej statystyki zdro-
wotnej WHO (Global Health Estimates — GHE 2016) gromadzone na podstawie obowigzkowego zgtaszania, autopsji stownej,
ankiet, raportéw, opublikowanych artykutéw naukowych i modelowania.

Wyniki: W 2016 roku w Etiopii odnotowano 700 108,8 (95% CI: 588 955,7-831 398,4) zgonéw. Surowy wspoétczynnik
umieralnosci (crude death rate — CDR) wynidst 683,7/100 000, a standaryzowany wedtug wieku (ASDR) osiagnat poziom
1 048,3/100 000. Warto$ci obu wspétczynnikéw byly nizsze o odpowiednio 53,7% i 42,3% w stosunku do danych z 2000
roku. Przyczyny zaliczane do grupy I (schorzenia zakazne, choroby matek i noworodkéw oraz przyczyny zywieniowe —
CMNN), grupy II (choroby niezakazne — NCD) i grupy III (urazy) stanowily odpowiednio 37%, 53% i 11,7% ASDR. War-
tos¢ ASDR ze wzgledu na przyczyny zmniejszyta si¢ o odpowiednio 61,8%, 12,5% i 36%. Do pieciu gléwnych przyczyn
ASDR naleza: choroba niedokrwienna serca, zakazenia dolnych drég oddechowych, choroby przebiegajace z biegunka, udar
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igruzlica. Wskaznik lat Zycia skorygowanych niesprawnoscia (disability-adjusted life year - DALY) ze wszystkich przyczyn we
wszystkich grupach wiekowych w latach 2000-2016 zmniejszyt o 34,8%. Przyczyny sklasyfikowane w grupie I, I1i I1I stano-
wily odpowiednio 54%, 34%, i 11,7% zarejestrowanych w kraju 46 507 400 DALY. Wskaznik DALY z przyczyn zaliczanych
do grupy I obnizyt si¢ o ponad 52%, a z przyczyn z grupy Il wzrést o 31,5%.

Wnioski: Chociaz zachorowalno$¢ i $miertelno$¢ zwiazane z chorobami zakaznymi znacznie sie zmniejszyly, obcigzenie
chorobami niezakaZnymi jest nadal wysokie, a niektdre z choréb zakaznych wystepujacych w objetej badaniem populacji
wiaza sie z wyzszymi warto$ciami wskaznika $miertelno$ci i DALY.

Introduction

Although measuring the burden of disease and
identifying the cause of mortality are very important
to improve health care systems and monitor progress
achieved by the intervention programs [1, 2], their
utilization was poor until the Global Burden of Dis-
ease (GBD) study. The study was launched in 1991 by
the World Bank and the World Health Organization
[3-5]. The GBD study is conducted periodically for all
countries around the globe. It measures the burden of
diseases and injuries, and the risk factors that cause
them broken down by age, sex, and region, and it is
used as an important input to health decision-making,
planning processes, assessing development, guiding
resource allocation, and is used to monitor progress
towards Sustainable Development Goals (SDGs) [1, 4].

Globally the burden of disease, which is measured
by years lived with disability (YLD), years of life lost
(YLL) and disability-adjusted life years (DALYs) [4], has
been continuously shifted at different rates as a result
of demographic expansion and epidemiologic transi-
tions. These transitions shaped the epidemiology and
burden of communicable and non-communicable dis-
eases, maternal and child health problems, nutritional
problems, and different types of injuries. Generally
in the last two decades deaths due to infectious and
nutritional causes as well as maternal and child con-
ditions have declined, whereas deaths from non-com-
municable diseases (NCDs) have risen globally and in
most countries including the developing ones [4-7].

As reported from previous GBD studies, globally,
the number of deaths increased from 47.47 million in
1990, to 54.86 million in 2013, partly from population
growth and infectious diseases [6-9]. DALYs slightly
decreased from 2497 million to 2482 million between
1990 and 2010, and to 2464 million in 2015 [6-8]. Isch-
emic heart disease and stroke were the two leading
causes of DALYs in 2015 [7]. These epidemiological
shifts from communicable disease to non-communi-
cable diseases have also been reported in developing
countries including Africa.

Also, the high burden of communicable disease
and maternal conditions such as lower respiratory
tract infections, diarrhea, malaria, complications of
preterm birth, and neonatal encephalopathy was
the leading cause of death in children in low-income
countries in 1990 and remained major contributors
of DALYs in 2010. In addition, the leading communi-
cable diseases (tuberculosis and HIV/AIDS) and dis-

Medical Studies/Studia Medyczne 2020; 36/4

abling conditions (low back pain and major depres-
sive disorder) were among the top 15 causes of DALYs.
Road-traffic injuries also caused higher DALYs [6].

Ethiopia, as one of the low-income countries, is
facing a high burden of disease. Previous reports in-
dicated that the major health problems of the country
remained largely preventable communicable diseases,
reproductive health problems, and nutritional disor-
ders. However, the demographic, nutritional, and epi-
demiological transitions and intervention programs
may have shifted the burden of these diseases [10, 11].
As aresult of health care improvement child mortality
was reduced from 166/1000 live births to 67/1000 live
births and, maternal mortality from 871/100,000 to
412/100,000 live births between 2000 and 2016 [11].
However, in 2015, communicable, maternal, and
nutrition-related diseases were the leading causes of
premature mortality, whereas non-communicable
diseases were the leading causes of age-standardized
mortality [7, 11].

Although major signs of progress have been made
to improve the health status of the population, Ethi-
opia’s population still faces a high rate of morbidity
and mortality and the health status remains relatively
poor. However, the causes of such higher mortality
and DALYs were not well understood.

Aim of the research

Therefore, this study aimed to measure the burden
of disease and identify the cause of mortality in Ethio-
pia between 2000 and 2016 by using evidence from
Global Burden of Disease Study 2016 (https://vizhub.
healthdata.org/gbd-compare/) and Global Health Es-
timates 2016 (https://vizhub.healthdata.org/gbd-com-
pare/), which will contribute to improving the health
status of the population.

Material and methods
Study design and source of data

The main data sources for this work are the World
Health Organization Global Health Estimate database
(https://vizhub.healthdata.org/gbd-compare/) and the
Institute for Health Metrics and Evaluation (IHME)
(Global Burden of Disease study 2016) database (http://
vizhub.healthdata.org/gbd-compare/). The WHO in col-
laboration with UN partner agencies (such as UNICEF,
UNAIDS, UNFPA, and the UN Population Division),
UN multi-agency expert groups and academic net-
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works collect and compile global health statistics and
estimates causes of death. WHO has drawn data on
the GBD 2016 analyses for selected causes for member
states without the determination of comprehensive
death registration data. It estimates population charac-
teristics (demography), all-cause, and specific causes of
death, through vital registration (VR) data, Global Bur-
den of Disease 2016 (GBD 2016) study estimates, and
scientific estimations. The majority of the data sources
were validated by the agency.

In Global Health Estimates, the disease burden
and cause of mortality for the case of Ethiopia were
measured using the Global Burden of Disease study
2016 approach through surveys and model estimates.
This study used Global Health Estimates as a source
of information for population structure and total
mortality and then estimated for disability-adjusted
life years. The data from 1990 to 2016 for GBD and
from 2000 to 2016 for GHE are archived in IME and
World Health Organization databases, which are
freely available for research purposes. Ethiopia is the
second-most populous country in Africa after Nigeria,
with a population estimated at 102 million in 2016, of
which 83.86% live in rural areas [12].

Operational definitions

Disability: is used broadly in disease burden anal-
yses to refer to departures from good or ideal health in
any of the important domains of health.

Disability-adjusted life year (DALY): is a summary
measure that combines time lost through premature
death and time lived in states of less than optimal
health, loosely referred to as “disability”.

Statistical analysis

The GBD study and GHE approaches to estimate all-
cause mortality and cause-specific mortality rates by
age, sex, and year have been described elsewhere [1-4].
Causes of death by age, sex, and year for all causes were
measured mainly using the cause of death ensemble
modeling (CODEm) [13]. The model tests a wide range
of models, such as mixed-effects linear models and
spatiotemporal Gaussian process regression (ST-GPR)
models, and constructs an ensemble model based on
the performance of the different models.

DALY was measured by summing years of life
lost (YLL) due to premature mortality and years lived
with disability (YLD), a measure of non-fatal health
loss, in a single metric. YLL was estimated using stan-
dard GBD methods whereby each death is multiplied
by the normative standard life expectancy at each
age. YLD was estimated using sequelae prevalence
and disability weights derived from population-based
surveys. For most sequelae, the GBD 2016 study used
a Bayesian meta-regression method, DisMod-MR 2.1,
designed to address key limitations in descriptive
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epidemiological data, including missing data, incon-
sistency, and large methodological variation between
data sources [1-4].

Results

There were an estimated 700108.8 (95% CI:
588955.7-831398.4) deaths due to all causes and
among all age and gender groups in 2018, with
a 28.7% decline from the year 2000 record of 981955.9
95% CI: 867049.4-1107745.6) deaths. The estimated
number of deaths due to tuberculosis by the year
2018 was 25475.9 (95% CI: 15352.4-38120.6) while it
was 70460.3 (95% CI: 41102.5-107591.5) by the year
2020 with a 63.8% change between them. In the years
2000 and 2018, the estimated number of deaths due
to HIV/AIDS was 74692.2 (95% CI: 54289.0-99454.5)
and 20313.9 (95% CI: 13327.3-30196.9) with a 72.8%
change between them (Table 1).

The estimated number of deaths due to the over-
all non-communicable disease in the year 2016 was
274998.8 (95% CI: 211290.2-362882.1) with a change of
38% since the year 2000. There were 5184.9 (95% CI:
3547.7-7332.7) estimated deaths in the year 2000 and
7653.6 (95% CI: 4961.7-11508.1) in the year 2016 due
to breast cancer with a 47.6% change. In considering
the estimated number of deaths due to diabetes mel-
litus, there were 8058.9 (4956.3-12447.5) and 13027.9
(95% CI: 7589.9-21245.6) in the years 2000 and 2016,
respectively, a 61.7% change. Similarly, there were
3136.4 (95% CI: 2065.4-4601.8) in the year 2000 and
3342.2 (95% CI: 2040.4-5311.5) in the year 2016 due to
epilepsy, which is a 6.6% change (Table 2).

There was a 25.7% increase in the estimated num-
ber of deaths due to overall respiratory diseases be-
tween the years 2000 and 2016. The estimated num-
ber of deaths due to chronic obstructive pulmonary
diseases (COPD) in the year 2016 was 10347.0 (95% CI:
6609.1-15775.4) while it was 7323.6 (95% CI: 4958.6-
10463.3) in the year 2000, which is a 41.3% change.
Similarly, it was 1364.8 (95% CI: 792.3-2234.9) and
1206.1 (95% CI: 641.7-2144.5) due to appendicitis
in the same periods, respectively, an 11.6% reduc-
tion. The overall estimated number of deaths due to
injuries was 92782.3 (95% CI: 72070.7-118943.0) in
the year 2000 while it was 81849.7 (95% CI: 59603.8—
114268.5) in the year 2016, which is an 11.8% reduc-
tion. There was a 73% increase in deaths due to skin
diseases between the year 2000 and 2016, which was
1421.4 (95% CI: 604.3-2940.4) and 2458.6 (95% CI:
1015.6-5156.5) respectively (Table 3).

In 2016, the overall crude death rate was estimated
to be 683.7/100,000 and the age-standardized death
rate (ASDR) was 1048.3/100,000 population. Both
declined by 53.7% and 42.3% respectively from the
year 2000 estimate. Similarly, in 2016, group I causes
(communicable, maternal, perinatal, and nutritional
conditions — CMNN) were responsible for 49% of
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Table 1. Number and cause of CMNN deaths for both sexes and all age groups for the period from 2000 to 2016
Cause of death Number of deaths in 2000 Number of deaths in 2016 %
Value  95%LL 95% UL  Value 95%LL 95%uUL C°hanee
All causes 981955.9 867049.4 1107745.6 700108.8 588955.7 8313984 -28.7
CMNN diseases 689873.7 572049.6 825646.4 3432603 2661452 448530.8 -50.2
Infectious and parasitic diseases 405415.8 3073813 516867.5 168659.4 118868.1 2335555 584
STDs excluding HIV 6974.9 3134.5 13761.6 6527.3 2797.1 13286.8 -6.4
Diarrheal diseases 1073429  70792.1 1540003 59523.3  36404.2  92418.6  —445
Childhood-cluster diseases 67076.4  32333.7 124227.0 16187.4 7158.7 32088.6 -75.9
Meningitis 39540.0 25420.8 58293.9 18381.3 10832.7 29634.3 -53.5
Hepatitis 3169.4 1894.4 5040.3 2932.6 1619.7 5036.5 7.5
Parasitic and vector diseases 23792.6  15087.9 355913 12473.2 7254.2 203757 476
Other infectious diseases 7154.6 4382.4 11097.0 5524.1 3121.0 9283.1 -22.8
Respiratory infections 117162.7 77435.8  167696.2  66695.5 409359 103176.8 —43.1
Lower respiratory infections 116769.5 77169.6 1671484  66543.9 40840.0 102949.6 —43.0
Maternal conditions 28591.4 18557.3 41727.2 13102.5 7809.5 20885.1  —54.2
Neonatal conditions 112573.1  82718.1 148236.6  75546.3  51923.2 107300.6 —-32.9
Preterm birth complications 40396.3 25991.4 59507.9 27586.8 16476.9 43880.9 -31.7
Birth asphyxia and trauma 47756.5 227922  89267.0 279417 12588.3 54512.2 —41.5
Neonatal sepsis and infections 19553.9 9089.7 37439.2 16447.7 7284.9 32563.0 -15.9
Other neonatal conditions 4866.3 2160.4 9703.7 3570.1 1495.8 7402.6 —-26.6
Nutritional deficiencies 26130.6 16612.1 38985.6 19256.6 11365.0 31000.4 -26.3
Protein-energy malnutrition 23761.3 11103.7 45278.5 17059.9 7560.7 33756.8  —28.2
Other nutritional deficiencies 2186.0 943.7 4464.1 1970.5 807.0 4161.0 -9.9

CMNN — communicable, maternal, neonatal, and nutritional problems, STD — sexually transmitted diseases, UL — upper limit, LL — lower limit.

the crude deaths and 37% of ASDR, whereas non-
communicable diseases were responsible for 39.3% of
the crude deaths and 53% of ASDR, and injuries were
responsible for 11.7% of the crude deaths and 10%
of ASDR. Mortality (ASDR) due to group I (CMNN),
group II (NCD), and group III (injuries) declined by
61.8%, 12.5%, and 36%, respectively, between 2000
and 2016. However, the number of deaths due to non-
communicable diseases increased by 38% during the
same period (Table 4).

Among the level 2 causes/diseases, infectious
and parasitic diseases caused the highest number of
deaths: 168659.4 (95% CI: 118868.1-233555.5) by the
year 2016. Also, cardiovascular diseases, neonatal con-
ditions, respiratory infections, unintentional injuries,
and malignant neoplasms caused 109499.7, 75546.3,
66695.5, 66403.9, and 50913.5 deaths, respectively.
Of the level 3 diseases/causes, lower respiratory in-
fections caused the highest number of death, 66543.9
(95% CI: 40840-102949.6) in the same year; while
diarrheal diseases, ischemic heart disease, stroke,
road injury, and birth asphyxia and trauma caused
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59523.3, 47711.6, 32859.5, 29386.4 and 27941.7 deaths
respectively (Table 1).

The number of deaths due to Alzheimer’s disease
and dementias, ovary cancer, road injury, lymphomas
and myeloma, ischemic heart disease, other circula-
tory diseases, other malignant neoplasms, cardio-
myopathy and myocarditis, and hypertensive heart
diseases increased by more than 50% between 2000
and 2016. By contrast, the number of deaths due to
childhood-cluster diseases, HIV/AIDS, tuberculosis,
and meningitis declined by more than 50%, which
indicates the epidemiological transition from com-
municable to non-communicable and degenerative
chronic diseases (Tables 2 and 3).

The major cause of ASDR was ischemic heart dis-
ease, with a death rate of 112.4/100,000 population in
2016. In decreasing order: lower respiratory infections
(86.9/100,000), diarrheal diseases (86.5/100,000), stroke
(74.9/100,000), tuberculosis (43.1/100,000), other circula-
tory diseases (38.7/100,000), road injury (36.8/100,000),
cirrhosis of the liver (30.9/100,000), HIV/AIDS
(27.7/100,000) and COPD (24.6/100,000) ranked at the
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Table 2. Number and cause (hon-communicable, endocrine, cardiovascular, mental disorder) of deaths for both sexes and
all age groups for the period from 2000 to 2016

Cause of death Number of deaths in 2000 Number of deaths in 2016 %
Value  95%LL 95% UL  Value 95%LL 95%uUL Chanee
Non-communicable diseases 199299.9 158916.3 248625.1 274998.8 211290.2 362882.1  38.0
Malignant neoplasms 34534.5 25677.2 46261.7 50913.5 36092.1 73018.8 47.4
Colon and rectum cancers 2370.5 1538.3 3525.7 3475.1 2116.5 5533.4 46.6
Cervix uteri cancer 44273 3014.5 6290.7 5013.5 3197.1 7655.4 13.2
Ovary cancer 1200.2 779.2 1784.4 2511.2 1554.6 3940.3 109.2
Lymphomas, myeloma 1897.3 1220.6 2844.6 3098.6 1877.3 4957.1 63.3
Leukemia 2317.4 1502.7 34494 3473.7 2115.3 5531.9 49.9
Other malignant neoplasms 6937.3 4684.3 9937.3 10916.3 6985.9 16614.0 57.4
Other neoplasms 1119.1 645.1 1845.0 2537.3 1391.3 4386.9 126.7
Endocrine, blood, immune dis. 4775.1 2888.9 7500.9 4144.7 2316.2 7038.5 -13.2
Other hemolytic problems 1838.7 789.2 3773.0 1655.2 673.3 3514.0 -10.0
Mental and substance use disorders ~ 1249.6 752.0 2015.7 1926.9 1058.5 34313 54.2
Alcohol use disorders 957.4 602.6 1464.7 1309.1 764.7 2162.1 36.7
Neurological conditions 7281.4 4928.1 10406.8 12700.2 8177.1 19218.8 74.4
Alzheimer disease, dementias 3615.3 2167.6 57314 8316.4 4769.8 13772.9 130.0
Cardiovascular diseases 762524 586154  98787.6 109499.7 807015 150979.3 436
Rheumatic heart disease 2018.5 1301.7 3019.7 1449.6 845.7 2396.2 —-28.2
Hypertensive heart disease 5106.9 3097.0 8002.7 7754.3 4436.5 12872.8 51.8
Ischemic heart disease 30060.2  21287.7  41090.7 47711.6 322779 68837.1 58.7
Stroke 26536.2 18716.1 36420.1  32859.5 219369  48029.7 23.8
Cardiomyopathy, myocarditis, 1919.4 1236.3 2874.6 2957.8 1790.3 4736.0 54.1
Other circulatory diseases 10611.3 7271.7 14983.7  16767.0 10915.1 25109.7 58.0

UL — upper limit, LL — lower limit.

top of the 40 causes of ASDR. Tuberculosis, which was
the leading cause of ASDR with 191.1 deaths/100,000
population in 2000, ranked fifth in 2016.

Similarly, diarrheal diseases and HIV/AIDS were
the second and third leading causes of ASDR in 2000;
in 2016 they ranked to third and ninth respectively
(Table 5).

Disability-adjusted life years lost (DALY) due to
all causes among all ages was 46,507,400 DALYs in
2016, with a 34.8% decline from the 2000 record of
71,354,000 DALYs. Group I causes accounted for 54%
(25204100/46507400) of national DALYs, with NCDs
leading to 34% (15849800/46507400) and injuries to
11.7% (5453500/46507400). After 2000, DALYs due to
group I causes and many of the leading communi-
cable causes substantially declined. DALYs due to in-
fectious and parasitic diseases, respiratory infections,
and maternal conditions declined by more than 50%,
while neonatal conditions and nutritional deficiencies
declined by 31% and 28.6% respectively (Table 6).

However, DALYs due to group II causes (NCD) in-
creased by 31.5%. Especially, malignant neoplasms,
other neoplasms, diabetes mellitus, mental and sub-
stance use disorders, neurological conditions, skin
diseases, and musculoskeletal diseases increased by
45-109%. Lower respiratory infections, diarrheal dis-
eases, birth asphyxia, and birth trauma, preterm birth
complications, and road injury caused the highest
DALYs lost in 2016.

Discussion

This study assessed the burden of disease and
cause of mortality among all ages in Ethiopia from
2000 to 2016 using data from the Global Burden of
Disease Study and Global Health Estimates 2016 re-
ported in 2017. The burden of disease was measured
in terms of mortality and DALY. It was found that the
number of deaths, crude death rates, and the ASDR
declined remarkably between 2000 and 2016. DALY
due to all causes of all ages also declined, particularly
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Table 3. Number and cause of deaths (respiratory, digestive, genitourinary, skin, congenital and injuries) for both sexes

and all age groups for the period from 2000 to 2016

Cause of death Number of deaths in 2000 Number of deaths in 2016 %
Value  95%LL 95% UL  Value 95%LL 95%uUL Chanee
Respiratory diseases 12300.6 8470.8 17286.0  15459.8  10032.7 232212 25.7
Asthma 4538.7 2740.8 7142.8 4484.8 2514.2 7593.1 -1.2
Digestive diseases 29438.5 20849.5 40238.0 36868.2 24736.9 53627.7 25.2
Peptic ulcer disease 42453 2558.3 6695.3 4198.9 2347.6 7127.4 -11
Cirrhosis of the liver 11958.2 74449 18237.6  16579.5 9745.3 26800.5 38.6
Paralytic ileus and 1O 5755.1 3508.1 89714 7449.6 4262.5 12366.9 29.4
Other digestive diseases 3649.8 2196.4 5765.0 3656.5 2038.4 6224.4 0.2
Genitourinary diseases 6717.0 4112.3 10424.0 9329.6 5377.4 15376.7 38.9
Kidney diseases 4549.3 2748.8 7155.4 6426.2 3650.7 10741.6 41.3
Other urinary diseases 1917.6 1140.4 3065.9 2615.9 1455.3 4462.7 36.4
Congenital anomalies 14467.8 9046.6 21964.1 14442.6 8439.8 23481.2 -0.2
Neural tube defects 5514.5 2460.4 10948.8 3638.5 1526.6 7535.9 -34.0
Congenital heart anomalies 3130.6 1369.5 6321.9 3820.5 1604.7 7905.6 22.0
Other congenital anomalies 4968.8 2207.5 9901.3 5811.9 2479.1 11875.3 17.0
Unintentional injuries 54664.6  39420.7 733733 664039 454918 946253 215
Road injury 162649 121058  20901.9  29386.4  22148.0  37273.1 80.7
Poisonings 3374.3 1482.5 6789.4 2935.8 1222.2 6119.0 -13.0
Falls 6745.6 4554.9 9662.8 8509.5 5393.3 13068.5 26.1
Fire, heat and hot substances 5453.1 3651.1 7874.9 4403.7 2710.2 6946.9 -19.2
Drowning 8429.8 5741.1 11975.9 6538.0 4105.8 10127.1 224
Exposure to mechanical forces 3266.4 2152.2 4789.9 3262.5 1988.1 5193.1 -0.1
Other unintentional injuries 11057.5 7590.7 15587.4 11368.0 7294.4 17258.6 2.8
Intentional injuries 38117.7 27273.1 51575.1 15445.7 10075.3 23090.7 -59.5
Self-harm 5335.3 32513 8320.0 7323.2 4203.1 12122.0 37.3
Interpersonal violence 7303.4 4491.9 11281.1 7977.5 4585.9 13183.9 9.2

COPD — chronic obstructive pulmonary diseases, UL — upper limit, LL —

for communicable diseases. However, DALYs due to
group II causes (NCD) increased.

In 2016, an estimated 700,108.8 (95% CI: 588955.7—
831398.4) deaths occurred due to all causes in Ethio-
pia, with an overall crude death rate of 683.7/100,000
and an ASDR of 1048.3/100,000 population. Although
the ASDR declined by 42.3% from the 2000 report
due to interventions taken at the millennium devel-
opment goal and sustainable development programs
that targeted infectious diseases, maternal and child
health, and nutritional problems [7, 14, 15], this mor-
tality rate is higher than the global average and the
WHO African region averages [8].

Among the level 2 categories, infectious and para-
sitic diseases, cardiovascular diseases, neonatal condi-
tions, respiratory infections, unintentional injuries,
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lower limit, |0 — intestinal obstruction.

and malignant neoplasms caused the highest number
of deaths in decreasing order. Of the level 3 diseases/
causes, lower respiratory infections, diarrheal dis-
eases, ischemic heart disease, stroke, road injury, and
birth asphyxia and trauma caused the highest num-
bers of deaths. The number of deaths due to group
I causes declined, whereas the number of deaths due
to non-communicable disease increased by 38% be-
tween 2000 and 2016. Mortality due to Alzheimer’s
disease and dementias, ovary cancer, road injury,
lymphomas and myeloma, and ischemic heart disease
doubled within 16 years. It is also reported that mor-
tality due to ischemic heart disease and cardiovascu-
lar disorders is increasing globally [5, 8, 16].

The Global Burden of Disease estimates Group II
causes (NCD) as the major contributor of ASDR. By



252

Samuel Dessu, Tadele Girum, Mulugeta Geremew, Bereket Zeleke

Table 4. Crude and ASDR/100,000 population for both sexes and all age groups with level 1 and 2 categories, from 2000

to 2016
Cause by group CDR ASDR
2000 2016 Change % 2000 2016 Change %

All causes 1475.8 683.7 -53.7 1816.7 1048.3 -42.3
CMNN diseases 1036.8 335.2 —-67.7 1017.5 388.6 —-61.8
Infectious and parasitic diseases 609.3 164.7 -73.0 688.5 218.9 —68.2
Respiratory infections 176.1 65.1 —63.0 154.3 87.1 —43.5
Maternal conditions 43.0 12.8 -70.2 54.8 14.4 —73.8
Neonatal conditions 169.2 73.8 -56.4 80.1 439 —45.1
Nutritional deficiencies 39.3 18.8 -52.1 39.9 24.2 —39.2
Non-communicable diseases 299.5 268.5 -10.3 634.3 554.7 -12.5
Malignant neoplasms 51.9 49.7 4.2 103.6 93.5 -9.7
Other neoplasms 1.7 2.5 473 3.2 4.5 43.2
Diabetes mellitus 12.1 12.7 5.0 29.9 29.1 -2.8
Endocrine, blood disorders 7.2 4.0 -43.6 7.6 5.5 -27.4
Mental and substance use disorders 1.9 1.9 0.2 3.5 3.2 -8.9
Neurological conditions 10.9 12.4 13.3 284 30.3 6.8
Cardiovascular diseases 114.6 106.9 6.7 292.9 252.9 -13.7
Respiratory diseases 18.5 15.1 -18.3 43.0 34.0 -20.9
Digestive diseases 44.2 36.0 -18.6 86.3 69.5 -19.5
Genitourinary diseases 10.1 9.1 9.8 19.7 18.0 -9.0
Skin diseases 2.1 2.4 12.4 37 4.1 10.2
Musculoskeletal diseases 0.6 0.6 -8.7 1.0 0.9 -10.3
Congenital anomalies 21.7 14.1 —35.1 10.5 8.5 -19.0
Sudden infant death syndrome 1.9 1.1 —43.3 0.9 0.6 -28.7
Injuries 139.4 79.9 -42.7 164.9 105.0 -36.3
Unintentional injuries 82.2 64.8 -21.1 93.7 84.7 —9.6
Intentional injuries 57.3 15.1 =73.7 71.2 20.3 =715

ASDR — age-standardized death rate, CDR — crude death rate.

the year 2000, however, the major causes of age-stan-
dardized death were group I causes (communicable,
maternal and child health problems and nutritional
problems). It indicates that the epidemiology of the
disease in Ethiopia shifted from communicable to
non-communicable diseases [17]. This is in line with
the global epidemiology, where the major cause of
death was known to be due to non-communicable
diseases [8, 16]. In most developing countries such as
Ethiopia, the government’s effort to prevent commu-
nicable diseases and overall improvement of sanita-
tion and hygiene reduced the burden of communi-
cable diseases [8, 16, 17].

Ischemic heart disease, lower respiratory infec-
tions, diarrheal diseases, stroke, and tuberculosis
were the top five causes of ASDR. Even though mor-
tality due to lower respiratory infections, tuberculo-

sis, diarrheal disease, and HIV/AIDS is strongly de-
clining in Ethiopia [17], they remained among the top
ten causes of age-standardized death. Previous stud-
ies also reported that cardiovascular and malignant
conditions are increasing, while the burden of com-
municable disease is decreasing in Ethiopia [16, 17].
It is also in line with the global report indicating that
ischemic heart disease is the leading cause of age-
standardized death [16].

Tuberculosis, which was the top cause of ASDR in
2000, is now ranked fifth. Similarly, diarrheal diseas-
es and HIV/AIDS, which were the second and third
top causes of ASDR in 2000, in 2016 ranked third and
ninth respectively. Also, most communicable diseases,
maternal and child health problems, and nutritional
deficiencies ranked at the top were now displaced
down by non-communicable diseases. That is due to
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Table 5. Top 40 causes of ASDR/100,000 for both sexes and all age groups from 2000 to 2016
Rank Cause (level 3 category) ASDR 2000 Rank Cause (level 3 category) ASDR 2016
1 Tuberculosis 191.1 1 Ischemic heart disease 112.4
2 Diarrheal diseases 166.0 2 Lower respiratory infections 86.9
3 HIV/AIDS 159.4 3 Diarrheal diseases 86.5
4 Lower respiratory infections 153.8 4 Stroke 74.9
5 Ischemic heart disease 119.5 5 Tuberculosis 43.1
6 Stroke 101.1 6 Other circulatory diseases 38.7
7 Childhood-cluster diseases 59.5 7 Road injury 36.8
8 Collective violence 44.8 8 Cirrhosis of the liver 30.9
9 Meningitis 44.6 9 HIV/AIDS 27.7
10 Parasitic and vector diseases 41.5 10 COPD 24.6
1 Other circulatory diseases 40.5 1 Alzheimer’s and dementias 24.5
12 Cirrhosis of the liver 35.3 12 Meningitis 21.2
13 Birth asphyxia and birth trauma 34.0 13 Protein-energy malnutrition 20.0
14 Protein-energy malnutrition 32.7 14 Other malignant neoplasms 18.9
15 COPD 29.5 15 Hypertensive heart disease 18.8
16 Road injury 29.0 16 Falls 16.9
17 Preterm birth complications 28.7 17 Birth asphyxia and birth trauma 16.2
18 Alzheimer’s and dementias 21.2 18 Preterm birth complications 16.0
19 Hypertensive heart disease 21.0 19 Parasitic and vector diseases 15.1
20 Other malignant neoplasms 19.6 20 Breast cancer 13.4
21 Falls 18.8 21 Paralytic ileus and IO 13.2
22 Other unintentional injuries 16.9 22 Kidney diseases 12.7
23 Paralytic ileus & 10 15.5 23 Other unintentional injuries 12.6
24 Breast cancer 14.8 24 Self-harm 11.4
25 Peptic ulcer disease 14.2 25 Childhood-cluster diseases 10.7
26 Cervix uteri cancer 13.9 26 Cervix uteri cancer 9.9
27 Neonatal sepsis and infections 13.9 27 Neonatal sepsis and infections 9.6
28 Kidney diseases 13.7 28 Peptic ulcer disease 9.0
29 Self-harm 13.7 29 Interpersonal violence 8.7
30 Interpersonal violence 12.8 30 Asthma 83
31 Asthma 12.3 31 Other digestive diseases 7.2
32 Other digestive diseases 10.8 32 Colon and rectum cancers 6.7
33 Drowning 10.6 33 Drowning 6.4
34 Other infectious diseases 8.8 34 Leukemia 5.6
35 Fire, heat and hot substances 8.7 35 Fire, heat and hot substances 5.5
36 Colon and rectum cancers 7.4 36 Cardiomyopathy, endocarditis 5.4
37 Hepatitis 6.9 37 Lymphomas, multiple myeloma 5.4
38 Other nutritional deficiencies 6.8 38 Other urinary diseases 4.8
39 Leukemia 6.0 39 Other infectious diseases 4.7
40 STDs excluding HIV 6.0 40 Ovary cancer 4.6
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Table 6. DALY in thousands for both sexes and all age groups with level 1 and 2 categories, from 2000 to 2016

Causes of death

All causes

CMNN diseases/conditions
Infectious and parasitic diseases
Respiratory infections

Maternal conditions

Neonatal conditions

Nutritional deficiencies
Non-communicable diseases
Malignant neoplasms

Other neoplasms

Diabetes mellitus

Endocrine, blood, immune disorders
Mental and substance use disorders
Neurological conditions
Cardiovascular diseases
Respiratory diseases

Digestive diseases
Genitourinary diseases

Skin diseases

Musculoskeletal diseases
Congenital anomalies

Sudden infant death syndrome
Injuries

Unintentional injuries

Intentional injuries

2000 2016 % change
71354.0 46507.4 -34.8
52762.5 25204.1 =522
28666.6 11042.7 -61.5
9303.0 4303.8 =53.7
1809.7 847.2 -53.2
10428.2 7186.5 —31.1
2555.0 1823.9 —-28.6
12053.5 15849.8 31.5
1386.7 2012.5 45.1

49.9 104.4 109.3

346.4 528.7 52.6

411.8 340.4 -17.3
1304.8 2089.7 60.1

614.8 895.2 45.6
2375.0 3009.9 26.7
605.3 721.1 19.1
1341.3 1483.3 10.6
467.5 622.5 33.2
284.8 450.0 58.0
390.4 679.9 74.2
1444.5 1497.6 3.7

115.9 101.3 -12.7
6538.0 5453.5 -16.6
4026.8 4448.7 10.5
2511.1 1004.8 -60.0

DALY — disability-adjusted life years lost.

the fact that intensive public health intervention leads
to improvement of health status and further leads to
the decline of ASDR due to communicable, maternal,
neonatal, and nutritional causes by 65% [10, 17].
DALY due to all causes among all ages declined
by 34.8% between 2000 and 2016. Of the 46,507,400
DALYs in 2016, Group 1 causes accounted for 54% of
national DALYs, with NCDs leading to 34% and inju-
ries to 11.7%. Globally, however, Group II causes (NCD)
accounted for 61.4% of the global DALYs in 2015. Even
though DALYs due to NCD declined by 37% between
1990 and 2016, the burden was not reduced remarkably
as it was in communicable diseases, maternal and child
health problems, and nutritional deficiencies [8, 16, 17].
Since 2000, DALYs due to group 1 causes and many
of the leading communicable causes have substantial-
ly declined. Particularly, DALYs due to infectious and
parasitic diseases, respiratory infections, and mater-
nal conditions declined by more than 50%, while neo-

natal conditions and nutritional deficiencies declined
by 31% and 28.6% respectively. However, DALYs due
to group 2 causes (NCD) increased by 31.5%. Especial-
ly, malignant neoplasms, other neoplasms, diabetes
mellitus, mental and substance use disorders, neuro-
logical conditions, skin diseases, and musculoskeletal
diseases increased by 45-109% [18]. It is also in line
with the global trend of non-communicable diseases,
where the burden is highly increasing [8, 16].

In Ethiopia, lower respiratory infections, diarrheal
diseases, birth asphyxia, and birth trauma, preterm
birth complications, and road injury caused the high-
est DALYs lost in 2016, whereas ischemic heart dis-
ease, cerebrovascular disease, and lower respiratory
infections, comprising 16.1% of all DALYs, were the
first three causes of DALYs globally [16].

The findings of this study might suffer from the
fact that it is from a secondary data source based on
records; the reliability of the recorded data could not
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be ascertained and there exists potential bias associ-
ated with estimation. Some methodological problems
may have been encountered in this research. Most
of the data were originally estimated from model
predictions and the data source for the model was
either reports of vital registration or sample survey,
which could again affect the reliability of the data.
Moreover, the values forecasted from the trend may
change through time due to change in intervention
programs; this affects the reliability of the estimate.

Conclusions

CDR and ASDR declined nearly by half from the
2000 estimate. Group II causes contributed to more
than 50% and group I and III less than group I of
ASDR. Also, ASDR due to group I declined by two
thirds. Ischemic heart disease, lower respiratory in-
fections, diarrheal diseases, stroke, and tuberculosis
were the top five causes of ASDR.

DALYs due to all causes among all ages declined by
more than one third in the same year. Group I causes
accounted for more than half of national DALY due to
all causes among all ages. Group I causes accounted for
more than half of national DALYs, NCDs leading to 34%
and injuries to 11.7%. DALYs due to infectious and par-
asitic diseases, respiratory infections, and maternal con-
ditions declined by more than 50%. However, DALYs
due to group II causes increased by 31.5%. Lower respi-
ratory infections, diarrheal diseases, birth asphyxia and
birth trauma, preterm birth complications, and road in-
jury caused the highest DALYs lost in 2016.

Therefore, the existing disease prevention strate-
gies designed to achieve universal health coverage
should be strengthened and particular emphasis
should be given to non-communicable diseases and
high burden communicable disease.

Acknowledgments

Availability of data and materials: The GBD 2015
data are available at the GBD website (https://vizhub.
healthdata.org/gbd-compare/) and Global Health Es-
timates 2016 is also available (http:/www.who.int/
healthinfo/global_health_estimates/en/); both are free-
ly accessible.

Acknowledgments for all who ever assisted us in
this project.

Conflict of interest

The authors declare no conflict of interest.

References

1. WHO methods and data sources for country-level causes
of death 2000-2016 (Global Health Estimates Technical
Paper WHO/HIS/IER/GHE/2018.3).

2. CHERG-WHO methods and data sources for child causes
of death 2000-2015 (Global Health Estimates Technical
Paper WHO/HIS/HSI/GHE/2016.1).

Medical Studies/Studia Medyczne 2020; 36/4

255

3. WHO methods and data sources for life tables 1990-2016
(Global Health Estimates Technical Paper WHO/HIS/IER/
GHE/2018.2).

4. WHO methods and data sources for global burden of dis-
ease estimates 2000-2016 (Global Health Estimates Tech-
nical Paper WHO/HIS/IER/GHE/2018.4).

5. Global Health Estimates: Deaths by cause, age and sex, by
country and by region, 2000-2012. Geneva: World Health
Organization 2014 (http://www.who.int/healthinfo/glob-
al_burden_disease/estimates_previous/en/).

6. Christopher JLM, Lopez AD. Measuring the global bur-
den of disease. N Engl ] Med 2013; 369: 448-457.

7. Christopher JLM. Measuring progress and projecting at-
tainment on the basis of past trends of the health-relat-
ed Sustainable Development Goals in 188 countries: an
analysis from the Global Burden of Disease Study 2016.
Lancet 2017; 390: 1423-1459.

8. Global Health Estimates 2015: Deaths by cause, age and
sex, by country and by region, 2000-2015. Geneva: World
Health Organization 2016. (http://www.who.int/health-
info/global_burden_disease/en/).

9. The GATHER Working Group. Guidelines for accurate
and transparent health estimates reporting: the GATHER
statement. Lancet 2016; 388: e19-e23.

10. FMOH. Annual performance report 2017, FMOH Addis
Ababa Ethiopia.

11. Central Statistical Agency (CSA) [Ethiopia] and ICE 2016.
Ethiopia Demographic and Health Survey 2016. Addis Aba-
ba, Ethiopia, and Rockville, Maryland, USA: CSA and ICE

12. WHO. Ethiopian Factsheets of Health Statistics 2016.

13. Modeling causes of death: an integrated approach us-
ing CODEm. Available from: http://www.healthdata.
org/research-article/modeling-causes-death-integrated-
approach-using-codem

14. United Nations. The Millennium Development Goals Re-
port 2015. United nations: New York 2015.

15. United Nations: the sustainable development goals re-
port 2016. UNSD: New York 2016.

16. Global Health Estimates 2016: Global, regional, and na-
tional disability-adjusted life-years (DALYs) for 333 dis-
eases and injuries and healthy life expectancy (HALE)
for 195 countries and territories, 1990-2016: a systematic
analysis for the Global Burden of Disease Study 2016.

17. Misganaw A, Haregu TN, Deribe K, Tessema GA, De-
ribew A, Melaku YA, Amare AT, Abera SF, Gedefaw M,
Dessalegn M, Lakew Y, Bekele T, Mohammed M, Yir-
saw BD, Damtew SA, Krohn K], Achoki T, Blore J, Assefa Y,
Naghavi M. National mortality burden due to communi-
cable, non-communicable, and other diseases in Ethiopia,
1990-2015: findings from the Global Burden of Disease
Study 2015. Population Health Metrics 2017; 15: 29.

18. Hawaksworth G, Hales ], Martinez F, Hynes A, Hamilton A,
Fernandez V. Pancreatic cancer trends in Europe: epidemi-
ology and risk factors. Medical Studies 2019; 35: 164-171.

Address for correspondence:

Dr Samuel Dessu

Department of Public Health

College of Medicine and Health Sciences
Wolkite University

Ethiopia

E-mail: dessusamuel@yahoo.com



