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Background. Evidence shows that in Ethiopia, a gradual decrease of under-five mortality is observed, but it is still high in the rural
settings of the country. We are motivated to investigate the socioeconomic, demographic, maternal and paternal, and child-related
associated risk factors of under-five mortality given birth from rural resident mothers. Methods. Demographic and Health Survey
data from Ethiopia (2016) were used for analysis. The chi-square test of association and logistic regression were used to determine
the associated risk factors of under-five children mortality. Study Settings. Rural Ethiopia. Results. Secondary school and above
completed fathers (AOR=0.77; 95% CI: 0.63-0.94) and primary school completed mothers (AOR =0.82; 95% CI: 0.72-0.93);
multiple twin child (AOR =4.50; 95% CI: 3.38-5.98); public sector delivery (AOR =0.65; 95% CI: 0.55-0.76); had working of
mother (AOR=1.28; 95% CI: 1.16-1.42) and of father (AOR =1.45; 95% CI: 1.25-1.69); mothers aged above 16 at first birth
(AOR=0.41; 95% CI: 0.37-0.45); breastfeeding (AOR=0.60; 95% CI: 0.55-0.66); birth order of 2-3 (AOR=1.18; 95% CI:
1.02-1.37); religious belief of Muslim (AOR=1.20; 95% CI: 1.02-1.41); users of contraceptive method (AOR=0.80; 95% CI:
0.71-0.90); vaccinated child (AOR = 0.52; 95% CI: 0.46-0.60); family size of 4-6 (AOR = 0.74; 95% CI: 0.63-0.86) and of seven and
above (AOR=0.44; 95% CI: 0.36-0.52); mother’s age group: aged 20-29 (AOR=3.88; 95% CI: 3.08-4.90), aged 30-39
(AOR =16.29; 95% CI: 12.66-20.96), and aged 40 and above (AOR = 55.97; 95% CI: 42.27-74.13); number of antenatal visits: 1-3
visits (AOR = 0.50; 95% CI: 0.43-0.58), and four and above visits (AOR = 0.46; 95% CI: 0.39-0.54); and preceding birth interval of
25-36 months (AOR = 0.55; 95% CI: 0.48-0.62) and above 36 months (AOR = 0.30; 95% CI: 0.26-0.34) are significant determinant
factors of under-five mortality in rural settings. Conclusions. Differences in regions, educated parents, born in singleton, public
sector delivery, nonavailability of occupation of parents, mothers older than 16 at first birth, breastfeeding, use of a contraceptive
method, child vaccination, higher number of family size, repeated antenatal visits, and preceding birth interval play a significant
role regarding the survival of under-five children. These, among other differences, should be addressed decisively as part of any
upcoming strategic interventions to improve the survival of children in line with the target of 2030 Sustainable Development
Goals (SDGs).

1. Introduction

Globally, since 2000, a 49% decline in the under-five
mortality rate was recorded, indicates that over 50 million
children’s lives are saved [1]. More than 80 countries
globally, specifically 69 of developing nations have reduced
the under-five mortality by half since 2000 [2].

In 2018, 5.3 (5.1-5.7) million under-five children died,
shows reduction from 12.5 (12.4-12.7) million in 1990. The

estimated rate of 93 (92-95) deaths per 1000 live births in
1990 reduced to 39 (37-42) deaths per 1000 live births in
2018, implies 1 in 11 children dying before reaching age 5 in
1990, while it is reduced to 1 in 26 in 2018, a 59 (55-60)
percent decline [3, 4].

Chance of survival of children showed regional dis-
parities, sub-Saharan Africa remains the region with the
highest under-five mortality rate [4, 5], an average of 78
deaths per 1000 live births in 2018 (1 in 13 children dying
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before age 5), 16 times higher than the average ratio of 1 in
199 children in high-income countries. It is the home of 52%
of all under-five deaths [4].

In Ethiopia, the maternal and newborn health coverage
indicators show that in rural areas, 14% of women had made
at least 4 antenatal care (ANC) visits compared to 46% in
urban areas. Coverage of skilled attendance at birth is 5% in
rural areas, while it is 52% in urban areas; at the national
level, it was estimated on average 10.8%. Regarding geo-
graphical regions, the region with the highest coverage of
skilled birth attendance is Addis Ababa with 84% and the
lowest coverage is Afar with 7%, a difference of nearly 12
times [6].

Ethiopia has made significant progress towards im-
proving the health of children and might achieve its Mil-
lennium Development Goal (MDG) 4 target (to reduce child
mortality) in 2013. The reductions of child mortality are
associated with improved coverage of effective interventions
to prevent or treat the main cause of mortality, specifically
immunizations, birth spacing, and early and exclusive
breastfeeding, and with improvements in socioeconomic
conditions [7]. Despite the progress, Ethiopia has faced
different challenges which provide the basis for the country’s
priorities to accelerate progress towards achieving MDGs
and further improving child survival and development,
which are as follows: low utilization of maternal healthcare
services; including skilled attendants at birth; high unmet
need for family planning (FP); adolescent and youth sexual
and reproductive health; awareness of healthy behaviors;
cultural barriers; inequalities in health service utilization;
and quality of care [7-9].

The survival status of children is one of the indicators of
socioeconomic development of any given country, even if
most developing countries are unable to tackle the causes of
child morbidity and mortality due to the availability of poor
public health measures and a lack of access to healthcare
facilities [10].

According to the Ethiopia Demographic and Health
Survey (EDHS) estimates of 2000 [11], 2005 [8], 2011 [9],
and 2016 [12] child mortalities were higher in the rural
parts of the country, where more than 80% of the country
population lives in [13]. Differentials in child mortality
among the rural and urban clusters imply the existence of
difference in associated risk factors, based on where the
child was born.

Even though different socioeconomic, demographic,
maternal, and child-related risk factors were investigated on
under-five child mortality, it was not clear yet presented on
the clusters of populations among the rural and urban
resident mothers. It is presented that the death of under-five
was higher in rural residents than in urban, but in this study,
the research questions are as follows: which risk factors
(socioeconomic, demographic, maternal, and child-related)
of getting death of under-five were higher among children
from rural cluster populations? And what are the causes? We
are motivated to investigate the different socioeconomic,
demographic, maternal, and paternal characteristics, and
birth-related and infant factors of under-five mortality given
birth among rural resident mothers.
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2. Methods

2.1. Study Setting. Ethiopia has a total landmass of
1,104,300 km?, of which 1,000,000 km? (90.56%) is land
area, and 104,300 km? (9.44%) is covered by water bodies,
with a population density of 102.37 per km®. The country is
divided into 9 ethnically based regional states and 2 self-
governing city administrations (namely, Tigray, Afar,
Amhara, Oromia, Somali, Benishangul-Gumuz, SNNP,
Gambela, Harari, Addis Ababa, and Dire Dawa). Addis
Ababa is under the major urban population areas; the others
are both urban and rural population divisions [14]. Pop-
ulations in urban settings mean that peoples live in the areas
of towns and cities (population higher than 2,000), while
peoples who live in the areas of less than 2,000 populations
are considered to be rural setting populations.

According to 2018 estimate, the total population of the
country was above 108 million, which makes the country,
the 12th rapid population growth in the world and the
second most populous country in Africa, following
Nigeria. The country is a predominantly agricultural
based, more than 80% of the total population lives in the
rural areas of the country. Ethiopia’s rapid population
growth is putting the country in an increasing pressure on
the land resources, an increase of land degradation and
deforestation, and an increase in scarcity of basic ne-
cessities such as food. Of the total population, about
43.21% are aged below 14 years, which are in a non-
working group. According to the 2018 estimate, the total
population growth rate was 2.83%, median age was 18.6
years, birth rate was 36 births per 1000 population, and
death rate was 7.5 deaths per 1000 population. With
regard to population distribution, the highest density is
found in the highlands of the North and Middle areas of
the country, particularly around the centrally located
capital city of Addis Ababa; the Far East and Southeast are
sparsely populated. Regarding urbanization, about 20.8%
of the total population lives in urban areas. The use of
contraceptive prevalence rate was 36.5% (based on the
report of 2012). Drinking water source, about 93.10% of
the population in urban areas used improved sources,
while 6.9% used unimproved sources. About 27.2% of
population who lives in urban areas used improved
sanitation facility access, while 72.8% of population used
unimproved sanitation facility (according to the 2015
estimate) [13].

In Ethiopia, under-five mortality shows a decline from
2000 to 2016, which were 166 deaths per 1000 live births in
2000 to 123 deaths per 1000 live births in 2005, and then 88
deaths per 1000 live births in 2011, and recently in 2016, it
was 67 deaths per 1000 live births. This represents a 60%
decrease in under-five mortality over the period of 16 years.
The under-five mortality also varies between urban and rural
areas; under-five mortality is higher in rural areas (83 deaths
per 1000 live births) than urban areas (66 deaths per 1000
live births), based on the ten year data prior to 2016 EDHS
[12]. Regarding to residence, under-five mortality shows 17
deaths over difference in rural areas than in urban areas. This
may be as researchers identified multiple risk factors for
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under-five mortality based on the characteristics of mothers
and children, in some extent of fathers, and the different
circumstances of birth and health-related factors were highly
serious in rural areas than urban areas.

2.2. Data Sources. The study is based on secondary analysis
of under-five mortality survey data obtained from the 2016
EDHS (2016 Ethiopian Demographic and Health Survey).
The EDHS was organized in 2016 (January-June) by the
Central Statistics Agency (CSA) of Ethiopia with the gov-
ernment of the country in collaboration with development
partners through the technical assistance of ICF [12]. The
EDHS survey target groups were age 15-49 male and female
randomly selected households in all parts of the country,
Ethiopia. Detailed information was collected on background
characteristic of the respondents, fertility, marriage, fertility
preference, awareness and the use of family planning
methods, child feeding practices, nutritional status of
women and children, adult and childhood mortality,
awareness and attitudes regarding HIV/AIDS, female genital
mutilation, domestic violence, and height and weight of
women and children age 0-5 from 16,688 households, and
15,683 female and 12,688 male respondents.

The EDHS survey was a cross-sectional survey, sampled
nation-wide using stratified multistage cluster sampling.
Each local government administrative area in the country
was divided into census enumeration areas (EAs) that were
used as sampling clusters to the survey. The census frame
was a complete list of 84,915 EAs created for the 2007
Ethiopian Population and Housing Census (PHC). An EA
was used based on a geographic area covering on average 181
households. Extra detailed information regarding the survey
design and the sampling technique can be obtained from the
2016 EDHS report of [12].

A total of 645 EAs (202 in urban and 443 in rural areas)
were selected with an approximately proportional to EA size
(based on the 2007 PHC). The household survey dataset in
SPSS formats was requested and obtained from the DHS
program website [12]. The 2016 EDHS was the fourth DHS
conducted in Ethiopia, following the 2000, 2005, and 2011
EDHS surveys. The EDHS data are publicly available and
contain data related to maternal, infant, and child mortality
with sociodemographic, economic, and health variables.

The dependent variable is children with under-five
mortality, which was measured from women’s questionnaire
used to collect information from eligible women aged 15-49,
and the asked questions were as follows: background
characteristics (age, sex, education, ...), birth history and
childhood mortality, family planning (including knowledge,
use, and sources of contraceptive methods), fertility pref-
erences, antenatal visit, place of delivery, and postnatal care,
breastfeeding and infant feeding practices, vaccination of
child and childhood illness, women’s work and husband’s
background characteristics, and others [12]. In the current
study, the dependent variable was recorded in dichotomous
form as death occurred (yes) and not occurred (no). The
independent variables considered were fathers’ and mothers’
educational status, the presence of multiple twin, region the

families were lived in, place of delivery, the presence of
mother and father/husband occupation, current marital
status of mothers, age of mothers at first birth, source of
drinking water, type of toilet facility, breastfeeding status,
birth order number, religion they believe, use of the con-
traceptive method, vaccination of child, family size, wealth
index, sex of child, mother’s age group (at the survey time),
number of antenatal visits at pregnancy period, and pre-
ceding birth interval. Those variables were considered due to
the availability in the dataset and previous literature studies.
The variables were categorized to make it easy for analysis
purpose (Table 1).

Pearson chi-square (X?) and logistic regression were
conducted for data analysis using STATA 14 software. The
chi-square test of association was used to statistically test
whether the significant association was existed between
under-five child mortality and other independent categorical
variables or not. To determine the significant factor of
under-five mortality, the response variable was categorized
as follows: death occurred (yes) and not occurred (no), and a
binary outcome and logistic regression were employed. A p
value <0.05 is used to test the presence of the significant
association between the dependent and independent
variables.

2.3. Ethical Considerations. The analyses were done using
the publicly available data of the 2016 DHS of Ethiopia. Since
the data used for analyses were secondary sources, no ethical
consideration was undertaken.

3. Results

As described earlier, child mortality is associated with
sociodemographic, economic, location, and health-related
factors. In this section, therefore, we explore whether there
are significant associations exist between child mortality and
the independent variables listed in (Table 1).

3.1. Educational Qualification. We find a significant sta-
tistical difference between fathers’ and mothers’ educa-
tional qualifications with U5M (under-five mortality)
(X2 (2)=245.7, p<0.001) and (X? (2) =421, p<0.001),
respectively. Here, the chi-square test value is computed
as the sum of the square of the differences between the
observed and expected categorical responses and divided
by the expected value, between two or more independent
categories; it implies that the larger the value, the larger
the difference, and the smaller the value, the smaller the
difference. The educational qualification of fathers and
mothers chi-square values 245.7 and 421 indicated that
larger difference was found between the observed and
expected values of U5M. The result shows that about
62.10% of children’s fathers were illiterate, of which
33.60% children were died; below one-third (29.70%) of
children’s fathers were completed primary education,
and only 8.20% were completed secondary school and
above. From these, we expect that when the educational
qualification of children’s fathers increased child
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TaBLE 1: Description of independent variables included in the study.
Variables Categorical variable description No o_f
categories

Reoi Tigray, Afar, Amhara, Oromia, Somali, Benishangul-Gumuz, SNNPR, Gambela, Harari,

cgton Dire Dawa 10
lFe ziftehlers and mothers education No education, primary, secondary and above 3
Twin child status Single, multiple 2
Place of delivery Home, public sector, private sector 3
Mothers’ and fathers’ occupation Not working, had working 5
status
Mothers’ current marital status Others, married 2
Age of mothers at first birth <16, >16 2
Sources of drinking water Piped, others 2
Types of toilet facility Use toilet, no any kind of toilet 2
Breast feeding No, yes 2
Birth order number First, 2-3, 4 and above 3
Religion Orthodox, Muslim, others 3
Contraceptive method No, yes 2
Vaccination of child No, yes 2
Family size 1-3, 4-6, >7 3
Wealth index Poor, medium, rich 3
Sex of child Male, female 2
Mothers’ age group (years) Below 20, 20-29, 30-39, 40 and above 4
Number of antenatal visits No visits, 1-3, 4 and above visited 3
Preceding birth interval (months) 0-24, 25-36, >36 3

mortality decreased. Regarding children’s mothers, an
educational level above three-fourth (76.30%) of the total
mothers was illiterate, of these more than half (41.50%)
children were died. It is below 25%, the mothers who
have attended primary, secondary, and above educa-
tional levels (20.30% primary and 3.40% secondary and
above). Combining the results indicated children born
from both illiterate mothers and fathers were highly
affected by child mortality, indicates that child mortality
reduced when parents’ educational levels increased
(Table 2).

3.2. Geopolitical Regions. Table 3 indicates that a statistically
significant difference was observed between Ethiopia’s ten
geopolitical regions (only rural settings) and the under-five
child mortality (X* (9)=90.77, p<0.001). The results in-
dicated that children from Oromia region (7.60%), followed
by Southern Nations, Nationalities, and Peoples (SNNP) of
Ethiopia (7.0%) and then Amhara region (6.50%), were the
highest under-five mortality recorded regions, while chil-
dren in the Dire Dawa city administration (rural households
only) have the lowest under-five mortality (1.80%), followed
by Harari (2.0%) and Gambela (2.70%). We found a higher
under-five survival in the Oromia region (9.0%) and SNNP
(7.10%), which together constitute 16.10% of under-five
survival. Unsurprisingly, the two regions (Oromia and
SNNP) also had accompanied the higher under-five mor-
tality, which together constitute 14.60% of under-five
mortality in the country.

3.3. Twin Child. Among the total given-birth children’s within
the previous five years undergone the survey, only about 3.90%

have been born in multiple twins, while about 96.10% were
born in singleton. From the multiple twins given birth (3.90%),
about 3.0% died, indicated that the odds of dying are more than
3 times the odds of surviving. About 46% of children born in
singleton have gotten the death of under-five mortality. The
chi-square test of association result also indicates the presence
of a significant difference between under-five mortality and
twin status (X? (1)=196.8, p value <0.001) (Table 4).

3.4. Place of Delivery. Table 5 indicates a significant asso-
ciation between place of delivery and under-five mortality
(X? (2)=559.10, p value <0.001),of children from rural
resident mothers. Among the total of given birth in five years
before the survey, getting the death of under-five was
49.20%, the highest death was recorded in home-delivered
children (45.30%), followed by the public sector (3.50%),
and the lowest was in the private sector (0.40%). The per-
centage of surviving in private sector delivery is double of
getting death in the same place, to the percentage of sur-
viving in the public sector is more than three times of getting
death, but getting death in-home delivery is more than those
who survive.

3.5. Occupation. The chi-square test of association (Table 6)
indicates that mothers’ occupation (X2 (1)=67.55,
p<0.001) and fathers’ occupation (X?* (1) = 559.1, p <0.001)
being had a working and not working are significantly as-
sociated with under-five child mortality. About 26.80% of
children from not working mothers were getting death,
while 22.40% of death was from working mothers, implies
that more death was occurred from not working mothers.
On the other hand, about 4 deaths from 5 children (40.50%)
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TABLE 2: Parent’s education qualification on child mortality.

Educational Child death
. . Total
qualification No Yes
Father’s education
level
No education 3376 (28.50) 3985 (33.60) 7361 (62.10)
Primary 1967 (16.60) 1550 (13.10) 3517 (29.70)
Secondary and above 681 (5.70) 299 (2.50) 980 (8.20)
Total 6024 (50.80) 5834 (49.20) 11858 (100)
X2 (2)=245.7,
p<0.001
Mother’s education
level
No education 4124 (34.80) 4925 (41.50) 9049 (76.30)
Primary 1613 (13.60) 797 (6.70) 2410 (20.30)
Secondary and above 287 (2.40) 112 (1.00) 399 (3.40)
Total 6024 (50.80) 5834 (49.20) 11858 (100)
X2 (2)=421.0,
p<0.001
TaBLE 3: Geopolitical regions on child mortality.
. Child death
Regions Total
No Yes
Tigray 652 (5.50) 502 (4.20) 1154 (9.70)
Afar 625 (5.30) 732 (6.10) 1357 (11.40)
Amhara 598 (5.00) 766 (6.50) 1364 (11.50)
Oromia 1071 (9.00) 895 (7.60) 1966 (16.60)
Somali 824 (6.90) 711 (6.00) 1535 (12.90)
Benishangul 576 (4.90) 620 (5.20) 1196 (10.10)
SNNPR 837 (7.10) 836 (7.00) 1673 (14.10)
Gambela 394 (3.30) 316 (2.70) 710 (6.0)
Harari 275 (2.30) 231 (2.00) 506 (4.30)
Dire Dawa 172 (1.50) 225 (1.80) 397 (3.30)
Totl S o
X2 (9)=90.77,
p<0.001

TABLE 4: Presence of twin child on child mortality.

Child death

Twin status Total

No Yes
Single 5936 (50.10) 5457 (46.00) 11393 (96.10)
Multiple 88 (0.70) 377 (3.20) 465 (3.90)
Total 6024 (50.80) 5834 (49.20) 11858 (100)
X2 (1)=196.8,
p<0.001

were occurred from working fathers, while 1 out of 5 from
not working fathers.

3.6. Marital Status. Table 7 shows statistically significant
differences existed among married (live in a union) and not
married (live in single) marital status of under-five child
mortality (X? (1) =20.447, p<0.001). Among not married
mothers, under-five child mortality was higher by 1% than
not getting death; on the other hand, in married mothers,
child mortality was gone below by 2.6%. Of the total children

who have got death (49.20%), about 45% were died, the
children born from married mothers, while about 4.20% of
“unmarried” (live in single) mothers. On the contrary, a
multicountry analysis held in sub-Saharan Africa concluded
that unmarried mother’s increases in the risk of under-five
mortality [15]; this study might be due to a large number of
study participants were from married (live in a union)
mothers.

3.7. Age of Mothers at First Birth. Mothers’ age at first birth
(below and above sixteen years) shows a significant differ-
ence between the presence and absence of under-five
mortality (X?> (1)=181.8, p<0.001) (Table 8). Nine of
twenty children were born from mothers whose first birth
was given sixteen and below years old. Mothers had given
first birth earlier than 16 years results in 25% of the death of
their children, while 19.60% were survived. On the other
hand, in mothers had given first birth above 16 years old,
24.20% of children were died, while 31.20% were alive.

3.8. Sources of Drinking Water and Toilet Facility. There was
no significant difference existed among the sources of
drinking water (X? (1) =3.105, p = 0.078) and toilet facility
(X* (1)=0.519, p =0.471) with the under-five mortality
(Table 9). The chi-square value indicates that the sum of the
differences between the observed and the expected value is
small. Regarding children who were born from households,
children who have used piped (improved) sources of
drinking water were more likely to survive than getting
death, the same to unimproved sources of drinking water,
which means more likely to survive than death. A study has
undergone in Ethiopia based on the evidence of 2011 EDHS,
and sources of drinking water significantly associated with
under-five mortality [16].

Children born from households were users of the toilet;
survival status was 0.5% exceeded with those of getting death
and from those of any kind of toilet facility household
children surviving status exceed by 1.10% from getting
death. Generally, the presence of piped sources of drinking
water and toilet facility was very less, 1.90% and 48.50%,
respectively. More than four children out of five were born
from households, whose sources of drinking water were
unimproved. A study conducted in 33 African countries
about infant deaths revealed that a 1% increase in access to
improved sanitation would reduce infant mortality by a rate
of two infant deaths per 1000 live births [17]; in rural
Zimbabwe, households with no toilet facilities are 2.43%
more liable to child mortality [18], and access to improved
sanitation is associated with lower mortality (OR=0.77)
[19]. Access to safe drinking water and improved sanitation
are associated with better health outcomes [7].

3.9. Breastfeeding. Breastfeeding history of children in the
first two years of life shows a significant difference with
under-five mortality (X2 (1)=756.3, p<0.001) (Table 10).
The chi-square value indicates that the difference between
the observed values and the expected values was much
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Child death

Place of delivery Total
No Yes

Home 4580 (38.60) 5362 (45.30) 9944 (83.90)

Public sector 1351 (11.40) 419 (3.50) 1770 (14.90)

Private sector 91 (0.80) 53 (0.40) 144 (1.20)

Total
X2 (2)=559.1, p<0.001

6024 (50.80)

5834 (49.20)

11858 (100)

TABLE 6: Parents’ occupation on child mortality.

Parents’ occupation

No

Child death
Yes

Total

Mothers’ occupation
Not working

Had working

Total

X% (1)=67.551, p<0.001

3732 (31.50)
2292 (19.30)
6024 (50.80)

3180 (26.80)
2654 (22.40)
5834 (49.20)

6912 (58.30)
4946 (41.70)
11858 (100)

Fathers’ occupation
Not working

Had working

Total

X% (1)=559.1, p<0.001

977 (8.20)
5047 (42.60)
6024 (50.80)

1031 (8.70)
4803 (40.50)
5834 (49.20)

2008 (16.90)
9850 (83.10)
11858 (100)

TaBLE 7: Current mothers’ marital status on child mortality.

Child death

Current mothers’ marital status Total

No Yes
Others 383 (3.20) 498 (4.20) 881 (7.40)
Married 5641 (47.60) 5336 (45.00) 10977 (92.60)
Total 6024 (50.80) 5834 (49.20) 11858 (100)

X2 (1)=20.447, p<0.001

TaBLE 8: Age of mothers at first birth on child mortality.
Child death

Mothers age at first

birth No Yes Total

<16 2319 (19.60) 2964 (25.00) 5283 (44.60)
>16 3705 (31.20) 2870 (24.20) 6575 (55.40)
Total 6024 (50.80) 5834 (49.20) 11858 (100)

XZ
(1)=181.80, p<0.001

bigger. Of the study participants, about 43.10% of children
did not have breastfeeding history in the first two years of
life. Of these, about 15.60% children with breastfeeding were
alive, while 27.50% were getting death.

3.10. Mothers’ Age Group and Birth Order Number. The
mothers’ age group and the birth-order number show a
significant differences with under-five child mortality (X?

(3)=2197, p<0.001) and (X? (2)=131.3, p<0.001); re-
spectively (Table 11). The highest under-five mortality was
observed among mothers with age group of 30-39 years
(21.80%); secondly, mothers aged 40 and above (15.90%); and
thirdly, mothers with age group 20-29 years (10.50%). The
lowest under-five mortality was recorded in below 20 years
aged mothers (1.10%). The birth order number increased with
under-five mortality: first order (8.60%); 2-3 order (14%); and
4 and above birth order (26.60%). The highest, more than half,
child death was from 4 and above birth orders.

3.11. Religion. Religious beliefs among the rural households
showed a significant difference with under-five mortality
(X? (2)=21.202, p<0.001) (Table 12). The highest death of
children was found among Muslim religious belief followers
(26.60%); it might be due to more than half (52.70%) of the
survey participants were Muslims, leads to increase the
probability. Among the Orthodox belief followers (13.30%),
children were died, and only 9.30% of child death was from
neither Orthodox nor Muslim belief followers.
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TABLE 9: Sources of drinking water and toilet facility on child mortality.
Child death
Total
No Yes

Sources of drinking water

Piped 129 (1.10) 99 (0.80) 228 (1.90)
Others 5895 (49.70) 5735 (48.40) 11630 (98.10)
Total 6024 (50.80) 5834 (49.20) 11858 (100)

X% (1)=3.105, p = 0.078

Type of toilet facility

Use toilet 2904 (24.50)
No any kind of toilet 3120 (26.30)
Total 6024 (50.80)

X? (1)=0.519, p = 0.471

2851 (24.00)
2980 (25.20)
5834 (49.20)

5755 (48.50)
6103 (51.50)
11858 (100)

TaBLE 10: Breastfeeding status on child mortality.

Child death
No Yes

Breastfeeding status Total

No 1856 (15.60) 3257 (27.50) 5113 (43.10)
Yes 4168 (35.20) 2577 (21.70) 6745 (56.90)
Total 6024 (50.80) 5834 (49.20) 11858 (100)
X*(1) =

756.30, p<0.001

TasLE 11: Mothers’ age group and birth order number on child
mortality.

Child death

Total

No Yes

Mothers’ age group

Below 20 years 713 (6.00) 123 (1.10) 836 (7.10)
2936

20-29 years (aas0) 12 (10.50) 4186 (35.30)

4598

30-39 years 2017 (17.00) 2581 (21.80) (38.80)

40 and above years 358 (3.00) 1880 (15.90) 2238 (18.90)
6024 5834

Total (50.80) (49.20) 11858 (100)

X?%(3)=2197.0,

p<0.001

Birth order number

First 1350 (11.40) 1021 (8.60) 2371 (20.00)

2-3 2047 (17.20) 1659 (14.00) 3706 (31.20)
2627

4 and above (22.20) 3154 (26.60) 5781 (48.80)
6024 5834

Total (50.80) (49.20) 11858 (100)

X2 (2) =131.3,

p<0.001

3.12. Contraceptive Methods and Child Vaccination on Child
Mortality. A higher number of child deaths (41%) were
associated with mothers who did not practice contraception.
Only 1 of 5 mothers was the user of contraceptive methods;
only two of ten children were getting vaccinated in rural
resident households. Nine of ten children died were from

nonvaccinated children. The contraceptive used mothers
(X% (1)=64.7, p<0.001) and vaccinated children (X* (1) =
644.3, p<0.001) show a significant difference with under-
five mortality (Table 13).

3.13. Family Size and Wealth Index on Child Mortality.
The highest child mortality (23.60%) was from a family size
of 4-6 family size per household of the total 49.10% study
participants in rural Ethiopia. In a family size of above six,
40.50%, 21% of children were getting death. Of poor
economic status study participants’ children (64.20%), half
of them (32%) were getting death. The death of children
concerning the variable family size (X* (2)=27.2,
P <0.001) shows a significant difference, while wealth index
status (X? (2)=4.8, p = 0.091) does not show a significant
statistical association (Table 14).

3.14. Sex of Child. About 53.10% of male and 46.90% of
female children were considered for the survey. Of these,
more male children (27%) and less female children (22.20%)
were died compared to not getting death respective per-
centage values. The chi-square value (X? (1) =13, p<0.001)
indicates a significant association of sex of a child with
under-five mortality in rural settings (Table 15).

3.15. Number of Antenatal Visits and Preceding Birth Intervall.
Of the total study participant mothers, about 72% were not
yet found antenatal visits; of these, 42% of children died.
When the number of mothers’ antenatal visits increased, the
result shows in the reduction of under-five mortality. About
half (49.10%) children were born with the preceding birth
interval of fewer than 2 years, and 27.20% died. As the
percentage value indicates the preceding birth interval in-
creases, the under-five mortality reversed in rural born
children. Both antenatal visits and preceding birth interval
indicate a significant association of under-five child mor-
tality (X? (2) = 1041, p<0.001) and (X? (2) =242, p<0.001),
respectively (Table 16).

3.16. Determinant Factors of Under-Five Mortality: Multi-
variable Analysis. The multivariable analyses to investigate
the determinants of under-five mortality in rural Ethiopia
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TaBLE 12: Religious beliefs on child mortality.
o Child death
Religion Total
No Yes
Orthodox 1595 (13.40) 1577 (13.30) 3172 (26.70)
Muslim 3090 (26.10) 3157 (26.60) 6247 (52.70)
Others 1339 (11.30) 1100 (9.30) 2439 (20.60)

Total 6024 (50.80)
X2 (2)=21.202, p<0.001

5834 (49.20) 11858 (100)

TaBLE 13: Use of contraceptive methods and child vaccination on
child mortality.

Child death

Total
No Yes
Use of contraceptive
methods
No 4662 4858 9520
(39.30) (41.00) (80.30)
1362 2338
Yes (11.50) 976 (8.20) (19.70)
Total 6024 5834 11858
(50.80) (49.20) (100)
X? (1) =64.736, p<0.001
Vaccination of child
No 4365 5286 9651
(36.80) (44.60) (81.40)
1659 2207
Yes (14.00) 548 (4.60) (18.60)
Total 6024 5834 11858
(50.80) (49.20) (100)

X% (1)=644.3, p<0.001

TaBLE 14: Family size and wealth index on child mortality.

Child death

Total
No Yes
Family size
1-3 690 (5.80) 546 (4.60) 1236 (10.40)
2806
4-6 3018 (25.50) (23.60) 5824 (49.10)
7 and above visited 2316 (19.50) 2482 (21.00) 4798
’ : (40.50)
6024 5834
Total (50.80) (49.20) 11858 (100)
X% (2)=
27.20, p<0.001
Wealth index status
Poor 3816 (32.20) 3799 7615 (64.20)
: (32.00) :
Medium 1036 (8.80) 928 (7.80) 1964 (16.60)
Rich 1172 (9.80) 1107 (9.40) 2279 (19.20)
6024 5834
Total (50.80) (49.20) 11858 (100)
X% (2)=
4.788,p = 0.091

were performed using the binary logistic regression model
(Table 17). Due to the presence of many factors included in
the study, we cannot check the interaction terms of the
factors. This may be the limitation in this multivariable
analysis. Individual variables were included in the multi-
variable regression model if it was significant at p<0.2 in
univariable analysis or based on biological plausibility.

The result of the multivariable analyses revealed that the
factors such as regions: Amhara (AOR=1.32; 95% CI:
1.08-1.62), SNNPR (AOR=1.43; 95% CI: 1.13-1.81), and
Dire Dawa (AOR = 1.78; 95% CI: 1.28-2.47) show significant
effect of under-five mortality in rural born children com-
pared to Tigray region.

Father’s educational level of secondary school and above
completed (AOR=0.77; 95% CI: 0.63-0.94), and mother’s
educational level of primary school completed (AOR = 0.82;
95% CI: 0.72-0.93); multiple twin child (AOR=4.50;
95% CI: 3.38-5.98); public sector delivery (AOR=0.65;
95% CI: 0.55-0.76); occupation of mothers (AOR=1.28;
95% CI:1.16-1.42 of had working) and of fathers
(AOR =1.45; 95% CI: 1.25-1.69 of had working); age at first
birth of mothers (AOR =0.41; 95% CI: 0.37-0.45) of aged
above 16; current breastfeeding status (AOR = 0.60; 95% CI:
0.55-0.66) of vyes; birth order (AOR=1.18; 95% CI:
1.02-1.37) of order 2-3; religious belief of Muslim
(AOR=1.20; 95%CI: 1.02-1.41); users of contraceptive
method (AOR =0.80; 95% CI: 0.71-0.90); vaccinated child
(AOR=0.52; 95%CI: 0.46-0.60); and family size
((AOR=0.74; 95%CI: 0.63-0.86 of size 4-6) and
(AOR =0.44; 95% CI: 0.36-0.52 of size seven and above)) are
significant factors of under-five mortality.

Regarding mother’s age group, ((AOR=3.88; 95% CI:
3.08-4.90) of mothers aged 20-29, (AOR=16.29; 95% CI:
12.66-20.96) of mothers aged 30-39, and (AOR=55.97;
95% CI: 42.27-74.13) of mothers aged 40 and above);
number of antenatal visits (AOR =0.50; 95% CI: 0.43-0.58
for 1-3 visits and AOR=0.46; 95% CI: 0.39-0.54 for four
and above visits); and preceding birth interval of 25-36
months (AOR=0.55; 95% CI: 0.48-0.62) and above 36
months (AOR=0.30; 95% CI: 0.26-0.34) are significant
determinant factors of under-five mortality in rural settings
(Table 17).

4. Discussion

In this study, the covariates, namely, mother’s and father’s
educational level, regions, twin child, place of delivery,
occupation of mothers and fathers, marital status, age of
mother at first birth, breastfeeding status, mother’s age
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TaBLE 15: Sex of child on child mortality.
Child death

Sex of child Total
No Yes
Male 3099 3194 6293
(26.10) (27.00) (53.10)
Female 2925 2640 5565
(24.70) (22.20) (46.90)
6024 5834
Total (50.80) (49.20) 11858 (100)
X2 (1) =12.989,
p<0.001

TaBLE 16: Number of antenatal visits and preceding birth interval
on child mortality.

Child death

Total
No Yes
Number of antenatal
visits
No visits 3551 4990 8541
(30.00) (42.00) (72.00)
1260 1714
1-3 (10.60) 454 (3.90) (14.50)
.. 1213 1603
4 and above visited (10.20) 390 (3.30) (13.50)
6024 5834
Total (50.80) (19.20) 11858 (100)
X? (2) =1041.0,
p<0.001
Preceding birth interval
2599 3222 5821
0-24 months (21.90) (27.20) (49.10)
1543 1461 3004
25-36 months (13.00) (12.30) (25.30)
1882 3033
Above 36 months (15.90) 1151 (9.70) (25.60)
6024 5834
Total (50.80) (19.20) 11858 (100)
X2 (2) =242.10,
p<0.001

group, birth order number, religious belief, use of contra-
ceptive method, child vaccination, family size, sex of child,
number of antenatal visits, and preceding birth interval were
significantly associated with under-five mortality in uni-
variable analysis, while in multivariable analyses, the
covariates such as father’s educational level (secondary
school and above completed), mother’s educational level
(primary school completed), being born in multiple twin,
public sector delivery, the presence of occupation of mothers
and fathers, mother’s age at first birth, breastfeeding, birth
order (2-3), religious belief (Muslim), use of contraceptive
method, vaccinated child, family size, mother’s age group,
number of antenatal visits, and preceding birth interval had
significantly affected the survival of under-five children in
rural settings.

Even if evidence shows that in Ethiopia, a gradual de-
crease of under-five mortality is observed, it is still high in
the rural settings of the country [8, 9, 11, 12]. Researchers

have identified multiple risk factors for child mortality based
on the characteristics of mothers, fathers, and children and
the different circumstances of birth. The stratification of
some findings from previous studies was limited as most
studies in Ethiopia restricted their analyses to the whole
death of under-five in the country, but the level of risk
factors was different among rural and urban population,
especially in the presence of poor infrastructure, low-eco-
nomic group, and limited information flow in rural settings
made the level of risk factors is estimated to be high.

Based on the current study, the regional differences are
observed in the survival of under-five children. It was found
that the Amhara region 32% (8%-62%), SNNPR 43%
(13%-81%), and Dire Dawa 78% (28%-147%) were more
likely to die compared to Tigray region (as a baseline ran-
domly selected reference), for the rural settings, by con-
sidering the other variables constant. This is supported by
the evidence of the four EDHS surveys conducted in the
country, in which differentials in child mortality by region
are pronounced; lower in Addis Ababa (urban setting) and
higher in a heterogeneity population (urban and rural set-
tings) [8, 9, 11, 12]. The study conducted on the trend of
under-five mortality prevailed that significant differences
still exist across the administrative regions of the country
[10].

Regarding the educational level of parents, fathers had
attended secondary school and above was 23% (6%-37%)
lower in under-five mortality compared to illiterate, and also
mothers had attended primary school education was
18% (7%-28%) less likely to die than those who had not
attended education. It is expected that the educational
qualification of parents increases; it would increase the
survival status of children. As evidence shown in prior
studies, the high mothers’ education level has resulted in
increasing the maternal awareness about infant health and
hygiene facilities, hereby resulted in the decline of under-five
mortality rates in sub-Saharan African countries [20],
Malawi and Uganda [21], Madagascar [22], Tanzania [23],
and Nigeria [24]. Based on a systematic review and meta-
analysis, a study was undergone in Ethiopia on the effects of
maternal education on infant mortality which indicated that
infants born from mothers who had attended primary ed-
ucation was associated with a 28% reduction in the odds of
infant mortality compared to those infants born from
mothers who were illiterate [25]; in the current study, it
shows 18% reduction. Education plays a great role in in-
creasing healthcare awareness, and it helps the parents and
the community at large to remove cultural barriers and keep
the health of the household to reduce child mortality. Im-
provements in access to education have helped to narrow the
gender gap and have benefited the poorest households. The
EDHS surveys conducted in the country-wide indicated that
mothers’ education was inversely related to the child’s risk of
dying [8, 9, 11]. As a result, we can conclude that educating
mothers is a beneficial effect on reducing childhood mor-
tality rates.

Working mothers had 28% (16%-42%) and fathers had
45% (25%-69%) more likely to child death than not working
parents. However, it is expected that had working parents
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TaBLE 17: Binary logistic analysis of under-five mortality (multivariable analyses): rural Ethiopia.
Variables Category AOR (95% CI: AOR) Robust std. error p value
Tigray Ref — —
Afar 1.08 (0.83, 1.40) 0.14 0.559
Ambhara 1.32 (1.08, 1.62) 0.14 0.007*
Oromia 0.94 (0.75, 1.17) 0.11 0.575
Region Somali 0.78 (0.61, 1.01) 0.10 0.062
& Benishangul-Gumuz 1.09 (0.86, 1.39) 0.13 0.454
SNNPR 1.43 (1.13, 1.81) 0.17 0.003*
Gambela 1.13 (0.85, 1.50) 0.16 0.388
Harari 1.06 (0.78, 1.43) 0.16 0.722
Dire Dawa 1.78 (1.28, 2.47) 0.30 0.001*
No education Ref — —
Father’s education level Primary completed 1.03 (0.93, 1.15) 0.06 0.551
Secondary and above completed 0.77 (0.63, 0.94) 0.65 0.010*
No education Ref — —
Mother’s education level Primary completed 0.82 (0.72, 0.93) 0.05 0.001*
Secondary and above completed 1.21 (0.89, 1.63) 0.19 0.220
. . Single Ref — —
Twin child type Multiple 4.50 (3.38, 5.98) 0.65 0.001*
Home Ref — —
Place of delivery Public sector 0.65 (0.55, 0.76) 0.05 0.001*
Private sector 1.10 (0.73, 1.65) 0.23 0.663
, . No working Ref — —
Mother's occupation Had working 1.28 (116, 1.42) 0.07 0.001*
Father’s occupation No working Ref - N
P Had working 1.45 (1.25, 1.69) 011 0.001*
. Others Ref — —
Marital status Married 0.95 (0.76, 1.17) 0.10 0.617
. s <16 Ref — —
Age at first birth (mother’s) >16 0.41 (0.37, 0.45) 0.02 0.001*
. No Ref — —
Breastfeeding status Yes 0.60 (0.55, 0.66) 0.03 0.001°
First Ref — —
Birth order number 2-3 1.18 (1.02, 1.37) 0.09 0.022*
4 and above 1.06 (0.91, 1.24) 0.08 0.418
Orthodox Ref — —
Religious belief Muslim 1.20 (1.02, 1.41) 0.10 0.026*
Others 0.85 (0.71, 1.02) 0.08 0.080
. No Ref — —
Contraceptive used Yes 0.80 (0.71, 0.90) 0.05 0.001*
- . No Ref — —
Vaccination of child Yes 0.52 (0.46, 0.60) 0.03 0.001*
1-3 Ref — —
Family size 4-6 0.74 (0.63, 0.86) 0.06 0.001*
7 and above 0.44 (0.36, 0.52) 0.04 0.001*
. Male Ref — —
Sex of child Female 0.92 (0.84, 1.01) 0.04 0.071
Below 20 years Ref — —
Mother’s age erou 20-29 years 3.88 (3.08, 4.90) 0.46 0.001*
ge group 30-39 years 16.29 (12.66, 20.96) 2.09 0.001*
40+ years 55.97 (42.27, 74.13) 8.02 0.001*
No visits Ref — —
Number of antenatal visits 1-3 0.50 (0.43, 0.58) 0.04 0.001*
4 and above visited 0.46 (0.39, 0.54) 0.04 0.001*
0-24 months Ref — —
Preceding birth interval 25-36 months 0.55 (0.48, 0.62) 0.03 0.001*
> 36 months 0.30 (0.26, 0.34) 0.02 0.001*

NB: “*” statistically significant variables at 5% level of significance; AOR: adjusted odds ratio; CI: confidence interval; Ref: reference (the reference category
was selected based on the first category as the reference of the others without any rational consideration).
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generate extra income for the improvement of their life;
evidence also showed the occupation of the mother was a
significant predictor of under-five mortality in Ethiopia [26].
Public sector delivery had 35% (24%-45%) lowered the risk
of under-five mortality compared to home delivery, while
children being born in multiple twins had 4.5 times
(AOR =4.5; 95% CI: 3.38-5.98) more to the risk of dying
than born in singleton. Encouragement is needed for
pregnant women to deliver at health facilities and should be
done by intensifying education on where to deliver [27], and
also improvement is needed on the skills and quality of
health professionals to the benefit of maternal and newborn
survival [28, 29]. Twin births are uncontrollable. It is mostly
a natural phenomenon, on the premise that the occurrence
of twins is quasirandom [30]. A population-based study
undergone in Nigeria [24] states that children born in
multiple births were more than double (HR =2.19) as likely
to die during the infancy period than infants born in sin-
gleton, in which it concludes that multiple births are strongly
negatively associated with children survival. In sub-Saharan
Africa, one-fifth twins die before their fifth birthday, three
times the mortality rate among singletons, currently, 10.7%
of under-five mortality and 15.1% of neonatal mortality in
the region are due to twins [31], and also, in Ghana, the risk
of mortality was higher among mothers who had multiple
births compared with those of mothers who had single births
[32].

As the result indicated, the age of mothers at first birth
older than 16 years had been lowered the risk of dying of
under-five children by 59% (55%-63%) compared to
younger than 16 years old mothers. Currently, breastfeeding
mothers had been 40% (34%-45%) less likely of dying of
children than nonbreastfeeding children, while children of
2-3 birth order had 1.18 times (AOR=1.18; 95% CI:
1.02-1.37) more likely to risk of dying than first birth order.
It is suggested that delaying motherhood as long as possible
results in better health and survival of mothers [33]; it also
increases the probability of survival of their child. Prior
studies indicated that a 10% increase in exclusive breast-
feeding is associated with a reduction of 5 child deaths per
1000 live births in low- and middle-income countries [34];
early initiation of breastfeeding within the first 28 days of
birth the risk of neonatal deaths reduced to 15% in India
[35]; children with breastfeeding were 25.5% less likely to
have died before their fifth birthday in Ethiopia [16], and
optimal breastfeeding practices during infancy and early
childhood are important based on the result found through a
systematic review and meta-analysis [36]. Regarding
mother’s age group, mothers aged above 20 years had more
likely to death than below 20 years old mothers, while prior
evidence shows that maternal age and child mortality look
like a U-shaped curve, being relatively higher in among
children born to mothers under age 20 and over age 40 than
among mothers in the middle age groups [8, 9, 11, 12]. In
support of this, mothers aged <20 years and having a first
birth were significantly associated with under-five mortality
[37]. Having a religious belief of Muslims is 1.20 times
(AOR=1.20; 95% CI: 1.02-1.41) more likely to child death
than orthodox religious believers. Further analysis will be
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needed in the scenario of religious differentials of child
mortality.

Another important finding of this study is the current
use of contraceptive methods, and vaccination of a child
significantly reduces the risk of death of a child, 20%
(10%-29%) and 48% (40%-54%), respectively. These may
have similar reasons in rural settings with those of child
spacing and maternal education, but in addition, the ac-
cessibility and knowledge of those facilities are limited and
this is a challenge for parents. Integrated family planning
through contraceptive methods and immunization through
vaccination provide a higher impact on the achievement of
child health goals.

We found that a higher number of family sizes, a higher
number of antenatal visits, and a higher number of the
preceding birth intervals had been reduced the risk of dying
of children. Similar to the current study, the preceding birth
interval of fewer than 2 years has higher childhood mortality
rates than higher birth interval, due to that the proper
spacing of births allows more time for childcare to make
more maternal resources available for the care of the child
and mother [38]. In this study, sex of a child was not shown
significant differentials among child mortalities, while evi-
dence shows that, on average, boys are expected to have a
higher probability of dying before reaching age 5 than girls
(4, 8,9, 11, 12, 39].

To summarize, the result of a similar study conducted in
Ethiopia indicated that sex of the child, family size, edu-
cational level of the mother, age at first birth of the mother,
breastfeeding and the use of contraceptive method, and
regions of children were found to be determinant of under-
five child mortality [39]. Reducing child mortality rates
requires multiple intervention strategies, such as access to
safe drinking water, improvement in education opportu-
nities, family planning, and tackling HIV/AIDS [40]. It is
also expected that if the quality of life of the parents is
improved in all aspects such as education, health service
facility, and sources of income, the survival of children
would be improved; it is taken into consideration that rural
settings are very challenging.

5. Conclusions

This study has demonstrated the associated risk factors of
under-five mortality in rural settings of Ethiopia. Differences
in regions, educational attainment, born in twin, place of
delivery, availability of occupation of parents, age of mothers
at first birth, breastfeeding status, birth order, religious
belief, use of a contraceptive method, child vaccination, and
family size play a significant role regarding the survival of
under-five children. These, among other differences, should
be addressed decisively as part of any upcoming strategic
interventions to improve the survival of children in line with
the 2030 Sustainable Development Goals (SDGs): effective
health facilities, improving the awareness of mothers about
contraceptive methods and vaccination of the child for
family planning and better child health strategies across all
rural settings of the country, thereby equitably expanding
health benefits as outlined in the SDGs, Goal 3 focusing on
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health (ensure healthy lives and promote well-being for all at
all ages) of the country [41].
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