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ABSTRACT

Background Under-five children born in a fragile and
war-affected setting of South Sudan are faced with a high
risk of death as reflecting in high under-five mortality. In
South Sudan health inequities and inequitable condition
of daily living play a significant role in childhood mortality.
This study examines factors associated with under-five
mortality in South Sudan.

Methods The study population includes 8125 singleton,
live birth, under-five children born in South Sudan within
5 years prior to the 2010 South Sudan Household Survey.
Factors associated with neonatal, infant and under-five
deaths were examined using generalised linear latent and
mixed models with the logit link and binomial family that
adjusted for cluster and survey weights.

Results The multivariate analysis showed that mothers
who reported a previous death of a child reported
significantly higher risk of neonatal (adjusted OR
(AOR)=3.74, 95% confidence interval (Cl 2.88 to 4.87),
P<0.001), infant (AOR=3.19, 95% Cl (2.62 to 3.88),
P<0.001) and under-five deaths (AOR=3.07, 95%Cl (2.58
t0 3.64), P<0.001). Other associated factors included urban
dwellers (AOR=1.37, 95%Cl (1.01 to 1.87), P=0.045) for
neonatal, (AOR=1.35, 95% Cl (1.08 to 1.69), P=0.009) for
infants and (AOR=1.39, 95%Cl (1.13 to 1.71), P=0.002)
for under-five death. Unimproved sources of drinking
water were significantly associated with neonatal mortality
(AOR=1.91,95%Cl (1.11 t0 3.31), P=0.02).

Conclusions This study suggested that the condition
and circumstances in which the child is born into, and
lives with, play a role in under-five mortality, such as
higher mortality among children born to teenage mothers.
Ensuring equitable healthcare service delivery to all
disadvantaged populations of children in both urban and
rural areas is essential but remains a challenge, while
violence continues in South Sudan.

BACKGROUND

Reduction of the underfive mortality rate
of 25 or fewer deaths per 1000 live births by
2030 is one of the priorities of the Sustainable
Development Goals and the target for the
child survival indicator specially in a country
like South Sudan.' Over the past 25 years

Key messages

What is already known about this topic?

» Children born in a fragile and war-affected setting
of South Sudan are at increased risk of a high rate
of neonatal, infant and under-five mortality.

What are the new findings?

» In South Sudan, exposure to indoor air pollution and
use of unimproved source of drinking water were
associated with increased risk of neonatal mortality.

» Children born in urban areas of South Sudan were
at greater risk of death than other children born in
rural areas.

Recommendations for policy

» Implementing and enabling policy environment and
reforms to alleviate poor living conditions of the
household is essential.

» Improving services in population subgroups, which
might not usually be the focus of child survival
programmes, for example, among returnees, and
internally displaced persons in urban populations is
essential.

progress has been made globally in reducing
under-five mortality rate by 51%, from 91
deaths per 1000 live births in 1990 to 43 in
2015. However, the global decline of under-
five mortality fell short of the two-thirds
reduction envisaged in the Millennium
Development Goals era.” Many low-income
countries in Sub-Saharan Africa and South
Asia continue to face high rates of under-five
mortality estimated at 83 and 51 per 1000 live
births in 2015, respectively.”*

In many countries affected by war, the risk of
under-five mortality was found to be 80 times
higher than those countries not affected by
war.*® According to World Bank estimates, of
the 20 countries with the highest under-five
mortality rate in the world, nine were from
war-torn countries including South Sudan.*
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INTERMEDIATE DETERMINANTS
Socioeconomic position (community factors)

¢

- Cluster type: Urban/Rural
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- Geographical location: 3 regions of South Sudan

- Mean household wealth index in the cluster

- Proportion of mothers with intermidiate school education in the cluster

- Mean number of antenatal care visits in the cluster

Percentage of deliveries assisted by trained birth attendants in the cluster
Percentage of mother receiving postnatal care in the cluster

INTERMEDIATE DETERMINANTS
Socioeconomic position (household factors)

Household wealth index

Gender of household head
Education of the household head
Maternal education

@

- Maternal literacy
- Maternal marital status
- Polygamy status

/

INTERMEDIATE DETERMINANTS

I ) \_

Individual’s materials and social circumstances
Maternal conditions/Behaviors Under-five conditions
- Maternal age at her last birthday - Child’s gender
- Heard about family planning - Family have access to improved
- Ever had child who later died source of drinking water
- Cooking location - Family have access to improved
- Garbage disposal sanitation facilities
Mother experience domestic violence

/

INEQUALITIES IN HEALTH
AND WELL BEING

UNDER-FIVE DEATH
OR
SURVIVAL

Figure 1 Conceptual framework for factors associated with under-five mortality, adapted from the WHO social determinants

of health inequalities.

The rate of underfive mortality per 1000 births in these
countries was between 139 per 1000 births in Chad and
93 per 1000 births in South Sudan.’

South Sudan is the world’s youngest country that
is still affected by war after gaining independence in
2011.7 The war has severely affected the country’s socio-
economic development and has claimed over 2million
of lives since 1956.% In South Sudan, it is estimated that
about 75% of the population has no access to healthcare
services, 63% of adult population is illiterate and over
50% of the population is living on less than US$1 per
day.” Children from low socioeconomic households are
at increased risk of premature death and disability due

to low access to essential lifesaving interventions than
those children with access to established public health
interventions.'” ' On average, about 50% of under-five
children in South Sudan have no access to evidence-
based interventions, such as access to insecticide-treated
mosquito nets (34%), improved sources of drinking
water (69%), improved sanitation facilities (7%), rehy-
dration treatment for diarrhoea (49%), antibiotic
treatment for pneumonia (33%) and childhood immu-
nisations (6%).'? Therefore, in South Sudan health
inequities and inequitable condition of daily living can
be explained by poor social policies, unfair economic
arrangements and bad politics."”
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In order to address the social determinates of health
inequality that are preventable, avoidable and unfair,
the WHO established in 2005 the Commission on Social
Determinants of Health as a global strategic mechanism
to address the problems associated with health equity."*
According to the WHO model, the chance of dying in
childhood is strongly determined by the living conditions
into which the child is born and the systems in place to
deal with illness."*'° For example, the probability of dying
in childhood is strongly related to remoteness, rural
dwelling and the socioeconomic position of the parents
or household.'® " These factors are further shaped by the
socioeconomic and political mechanisms, such as macro-
economic policy. Therefore, social and economic poli-
cies have a determining impact on whether a child can
develop to her/his full potential and live and flourish or
whether her/his life will be withered."

Past studies from the postconflict settings indicate that
children are particularly vulnerable to the consequences
of violence, poverty, being a child solider, landmine inju-
ries and mental health impairment,"®®" which might
increase their risk of mortality. Therefore, examining
under-five mortality in the postconflict setting of South
Sudan is a valid indicator for monitoring child health
and survival, and for developing programmes aimed at
improving access to evidence-based interventions for
child health. This study aims to identify factors associated
with neonatal, infant and under-five mortality in South
Sudan. Findings from this study will enable policymakers
and public health practitioners to develop cost-effective
lifesaving interventions targeting the subpopulation of
children at risk.

METHODS
Data sources
We used a data set collected during the 2010 South Sudan
Household Health Survey second round (SSHHSII),
which is a nationally representative, stratified, cluster
sample survey, covering the 10 states of South Sudan. The
survey was largely based on the Unicef’s Multiple Indi-
cator Cluster Survey (MICS) methodology.”' It aimed to
collect health and related indicators essential for iden-
tifying the health needs of women and children, and
for establishing priorities for evidence-based planning,
decision-making and reporting. The SSHHSII comprised
a general questionnaire to collect basic demographic
information on all household members, with three
individual questionnaires addressed to specific target
groups: women and men aged 15-49 years and under-
five children. The individual questionnaire was used to
collect information on reproductive history, use of family
planning, information about child health indicators and
other health-related issues. The questionnaire for under-
five children was administered to mothers or caretakers
of children under 5years of age.”'

A two-stage cluster sampling design was employed for
the selection of the sample in each of the 10 states of

South Sudan. The first stage consisted of the selection
of the required number of enumeration areas separately
by urban and rural strata. Systematic probability propor-
tional to size sampling procedure was used for the selec-
tion of 40 enumeration sites in each of the 10 states of
South Sudan. The second stage was the selection of the
total number of households in each cluster using random
systematic selection procedures to select on average 25
households in each enumeration area. From the selected
households, a total sample of 9369 households were inter-
viewed with information from 9069 ever-married women,
and 4344 men aged 15-49 years, and information from
8338 under-five children collected from their mother/
caretaker yielding a response rate of 83%. The details
of the SSHHSII sampling method have been reported
elsewhere.”’

Study population

Our study population consisted of 9125 (8125 weighted)
singleton live-born children under the age of 5years, who
were born within 5 years prior to the survey. We excluded
multiple pregnancies (n=303) in this analysis because of
higher risk of newborn death, as the result of preterm
birth and pregnancy complications among this group
compared with singleton pregnancies.”

Conceptual framework

We modified and used the conceptual framework devel-
oped by WHO' as a guide in identifying the key social
determinants of health inequalities and their impact
on the well-being of underfive children in this study.
According to this framework, a set of the social economic
positions, such as education, income, occupation,
gender and social class, is shaped by the structural social,
economic and political context.'* Furthermore, these
socioeconomic positions influence an individual’s health
and well-being through more specific factors called inter-
mediate factors such as material circumstances, behav-
iours, biological factors and health services. According
to the framework, we identified 26 possible determi-
nants and predictors of under-five mortality in South
Sudan based on the available information from the
2010 SSHHSII data sets. Figure 1 presents the modified
conceptual framework used in this analysis.

Study variables

The outcome variable for this analysis was neonatal,
infant and under-five mortality expressed in a binary
form (0 for living child and 1 for a child death). Neonatal
mortality is defined as the probability of dying in the first
month of life (0 to 28 days), infant mortality is the prob-
ability of dying between birth and first birthday (0 to <12
months) and underfive mortality is the death of a child
under the age of 5years (0 to <60 months). We obtained
information on underfive deaths collected from the
birth history section of the questionnaire administered
to individual female respondents aged 15-49 years, who
had ever given birth during the 5-year period prior to
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Number (percentage) Mortality rate*
Variables N n (%)* Neonatal Infant Under-five

Socioeconomic position

Type of cluster

Urban 2630 2081 (25.3) 50 90 120

Greater Upper Nile 2840 2639 (32.1) 38 70 96

Greater Equatoria 3098 2843 (34.6) 46 78 109

Household wealth index

~
N
©
©

Middle 2737 2741 (33.4) 38

Gender of household head

Female 3930 3364 (42.9) 40 74 103

Secondary+ education 766 628 (8.0) 49 70 95

Maternal education

Primary/informal adult education 1277 1286 (15.7) 30

2]
©
©
w

Maternal literacy

Unable to read 7155 7096 (89.6) 40 75 105

Never married (single) 1155 1123 (13.7) 36 61 89

Currently married 5864 5835 (71.0) 41 76 105

Husband has one wife. 3890 3950 (57.3) 39 76 103

Individual’s circumstances

Maternal age at her last birthday (years)

(o]
s
—
—
—

15-19 901 873 (10.6) 46

Heard about family planning
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Number (percentage)
Variables N n (%)*

Yes 1476 1557 (19.0) 51 90 121

Mortality rate*
Neonatal

Infant Under-five

No 5175 5210 (72.3) 23 48 69

Cooking location

~
—_
[(e]
pre

Elsewhere in the house 1868 1556 (20.2) 41

Garbage disposal

Dumping (throwing outside the house) 5655 4732 (61.1) 39 72 102

No 6138 6072 (77.1) 41 76 101

Under-five condition

Female 4839 4057 (49.4) 40

~
(e}
(o]
~

Family have access to improved source of drinking water

No 8244 6927 (89.6) 42 75 102

Yes 1068 877 (11.2) 37 68 98

Community-level factors

Proportion of mothers who attended

intermediate education in the cluster, mean (SD) NA 0.04 (0.09) NA NA NA

Percentage of deliveries assisted by trained birth

attendants in the cluster, mean (SD) NA 0.19 (0.17) NA NA NA

*Weighted for the sampling probability.
NA, not applicable.

the survey. The underfive mortality rate was estimated
directly from the information on the birth history using
the child’s date of birth, date of interview and age at
death. We calculated the mortality rate for this analysis
as the number of children dying during each age period
(neonatal, infant and under-five) per 1000 live births in
a given year.

The independent variables for this analysis were cate-
gorised based on the WHO conceptual framework. At the
socioeconomic position, 14 distal factors were identified

and classified as follows: (1) community factors consisting
of cluster type and region (representing the characteris-
tics of a cluster) ; the mean household wealth index (repre-
senting economic status); the proportion of mothers with
at least intermediate education (representing maternal
factors); and the mean number of antenatal care visits,
percentage of mothers receiving postnatal care and the
percentage of deliveries assisted by skilled birth atten-
dants in the cluster (representing community access to
maternal health services); and (2) household factors

Mugo NS, et al. BMJ Glob Health 2018;3:¢000510. doi:10.1136/bmjgh-2017-000510
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Variables OR* 95% CIt Pvalue AORt 95% ClI P value

Socioeconomic position

Type of cluster

Urban 1.37 (1.01to 1.87) 0.045 1.37 (1.01to 1.87) 0.045

Greater Upper Nile 1.00

Greater Equatoria 1.24 (0.88t0 1.74) 0.223

Proportion of mothers with intermediate school
education in the cluster 1.52 (0.36 to 6.54) 0.571

Percentage of deliveries assisted by trained birth
attendants in the cluster 0.91 (0.40t0 2.06) 0.812

Household factors

Wealthier 1.00

Poor 0.97 (0.74 t0 1.28) 0.844

Male 1.00

Education of the household head

No education/primary education 0.81 (0.55t0 1.20) 0.292

Intermediate+ education 1.00

No education 0.83 (0.48to 1.44) 0.517

Able to read 1.00

Maternal marital status

Formerly married 1.13 (0.731t0 1.73) 0.588

Polygamy status

Husband had more than one wife 1.04 (0.81t0 1.34) 0.736
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Variables OR*

Maternal conditions/behaviours

95% CIt Pvalue AORt 95% Cl P value

20-34

—_
o
o

35-49 1.33 (1.03t01.72) 0.027

No 1.00

Ever had child who later died

Yes 4.06 (3.15 to 5.24) <0.001 3.74 (2.88 t0 4.87) <0.001

Kitchen 1.00 1.00

Outdoors 0.80 (0.61t01.04) 0.100  0.70 (0.531t0 0.94) 0.018

Burning 1.00

Mother experienced domestic violence in the past year.

Yes 0.99 (0.7510 1.30) 0.926

Neonatal gender

Male 0.97 (0.78 to 1.21) 0.798

Yes 1.00

—_
o
o

Family have access to improved sanitation
facilities.

No 1.10 (0.75 t0 1.60) 0.639

*Unadjusted odds ratio (OR).
TConfidence interval (Cl).
FAdjusted OR (AOR), and the odds ratio adjusted for all other variables in the table.

including household wealth, the gender and education
of the household head, maternal literacy and education,
maternal marital status and polygamy status. The entire
list of the independent variables with their definitions
and the categories can be found in the online supple-
mentary material.

In this analysis, we constructed the household wealth
index variable from an inventory of 24 household facili-
ties and assets (such as the material of the dwelling floor,
roof and walls; the number of persons per sleeping room;
the fuel used for cooking; main source of drinking water;
availability of electricity; ownership of radio, television,

mobile phone, telephone, refrigerator and watch; owner-
ship of transport devices, such as bicycles, motorcycles/
scooters, animal-drawn carts, cars/trucks, and boats; the
source of drinking water and type of sanitation facility;
ownership land) using principal components analysis
to weight the contribution of the items to the index.”
This index was divided into three categories: the bottom
one-third of households that were referred to as poor
households, the next one-third as the middle-level house-
holds and the top one-third as the wealthier households.

At the proximal individual’s circumstances/conditions,
nine factors were identified and categorised according

Mugo NS, et al. BMJ Glob Health 2018;3:¢000510. doi:10.1136/bmjgh-2017-000510
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to: (1) maternal conditions/behaviours including
maternal age at childbirth, ever had a child who later
died, cooking location, garbage disposal, ever heard of
family planning and mother’s experience of domestic
violence; and (2) underfive conditions including the
child’s gender, access to improved sanitation facili-
ties and access to improved source of drinking water.
Unimproved source of water consisted of unprotected
wells and springs; unfiltered water from rivers, streams,
dams and hafirs; water transported by tankers/carts; and
bottled water from unimproved source. Improved source
of drinking water consisted of piped water (into dwelling,
compound, yard or plot, to neighbour, public tap/stand-
pipe), tube wells/boreholes, protected wells, protected
springs, bottled water and water transported by tankers/
carts from improved source.

Ethical approval

All respondents to the survey provided verbal informed
consent; consent for children was obtained through
parents, caregivers or guardians when data were orig-
inally collected. In 2013, the first author requested
for data access from the director of Health Social and
Demographic Statistics and from the Ministry of Health
of South Sudan, and access was granted to use the data
for research. Currently, the data are available from MICS
website (http://mics.unicef.org/surveys).

Statistical analysis

Preliminary analyses were conducted by producing
frequency tabulations of all the selected characteristics
examined in this study. The preliminary analyses were
carried out using STATA/MP V.12 (StataCorp, College
Station, TX, USA).** The ‘Svy’ survey commands were
used to allow for adjustments for the cluster sampling
design and sampling weights. This was followed by
calculating neonatal, infant and under-five mortality
rate using a method similar to that described by
Rutstein and Rojas.*

Univariable and multivariable logistic regression gener-
alised linear latent and mixed models with the logit link
and binomial family® that adjusted for cluster and survey
weights were used to identify those factors associated
with neonatal, infant and underfive mortality. Univari-
able logistic regression was conducted to determine the
unadjusted ORs of the study factors for neonatal, infant
and under-five mortality.

In the multivariable logistic regression analysis, a three-
stage hierarchical model based on a conceptual frame-
work described by Victora et al’® was performed in this
analysis. According to this approach, the effect of distal
variables could be assessed without inappropriate adjust-
ment by proximate or intermediate variables that could
be mediators of the effects of more distal variables.*

In the first-stage model (model 1), all the distal socio-
economic community factors were entered into the
model and this was followed by manually executed back-
ward elimination process. Only variables associated with

the outcome were retained (model 1). In the second-
stage model (model 2), the significant factors (P<0.05) in
model 1 were added to socioeconomic (household) level
factors and this was followed by a backward elimination
procedure but retaining all the significant factors from
model 1. In the third and final-stage model (model 3),
the individual (maternal and child condition and circum-
stance) factors were added into model 2 and those vari-
ables with P<0.05 in model 3 were retained in the final
model including all factors from model 2. The ORs and
their 95% CIs obtained from the adjusted multiple logis-
tics model were used to measure the factors associated
with neonatal, infant and under-five mortality.

RESULTS

There was a total of 785 under-five deaths, with an esti-
mated underfive mortality rate of 101 per 1000 live
births, a child mortality rate of 27 per 1000 live births,
an infant mortality rate of 74 per 1000 live births, a post-
neonatal mortality rate of 34 per 1000 live births and
neonatal mortality rate of 40 per 1000 live births

Table 1 describes the socioeconomic inequalities
between the communities/households alongside
under-five mortality rates. This study showed that about
three-fourths (75%) of the study population resided
in rural areas, but there was higher mortality in the
urban population (120 per 1000 live births). Nearly
all mothers (90%) were illiterate and children born to
this group of women had a higher rate of under-five
mortality (105 per 1000 live births) than those born
to literate mothers. Family planning methods were
not widely used with only 19% of women having heard
about family planning but surprisingly their under-five
children were more likely to die (121 per 1000 live
births) compared with those women who never heard
about family planning. Our study found a higher under-
five mortality rate (180 per 1000 live births) among
mothers, who had had a child that later died.

Table 2 shows the unadjusted OR and the adjusted
OR (AOR) for factors associated with neonatal mortality.
Exposure to indoor air pollution due to use of polluting
fuels for cooking was associated with neonatal mortality,
with neonates born in households that cooked their food
outdoors being significantly protected from neonatal
death (AOR=0.70, 95% confidence interval (CI 0.53 to
0.94), P 0.018). Higher mortality was found among
newborns living in households with unimproved source
of drinking water (AOR=1.91, 95%CI (1.13 to 3.38),
P 0.016).

Tables 3 and 4 show the univariate and multivariate
analyses for factors associated with infant and under-five
mortality. Maternal conditions and circumstances, such
as teenage pregnancy, were associated with underfive
mortality. For instance, children born to mothers aged
15-19 years were at increased risk of deaths than other
children born to older mothers (AOR=1.85, 95% CI
(1.20 to 2.85), P=0.005) for infant and (AOR=1.77,
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Variables OR* 95% CIt P value AORt 95% ClI P value

Socioeconomic position

Type of cluster

Urban 1.35 (1.08 to1.69) 0.009 1.35 (1.08 to 1.69) 0.009

Greater Upper Nile 1.00

Greater Equatoria 1.15 (0.89to0 1.49) 0.281

Proportion of mothers with intermediate
school education in the cluster 1.66 (0.57 to 4.81) 0.351

Percentage of deliveries assisted by trained
birth attendants in the cluster 1.10 (0.61t02.00) 0.755

Household factors

Wealthier 1.00

Poor 1.01 (0.82t0 1.24) 0.920

Male 1.00

Education of the household head

No education/primary education 1.14 (0.82to0 1.58) 0.45

Intermediate+ education 1.00

No education 0.80 (0.583t0 1.21) 0.298

Able to read 1.00

-
o
o

Maternal marital status

Formerly married 1.27 (0.91t0 1.77) 0.167 1.42 (0.99 t0 2.04) 0.057

Polygamy status
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Husband had more than one wife 0.96 (0.80to 1.16) 0.669
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Variables OR* 95% CIt P value AORzt 95% CI P value

Maternal conditions/behaviours

20-34

—_
o
o

1.00

35-49 1.21 (0.99to 1.47) 0.059 1.07 (0.87t0 1.32) 0.511

No 1.00

Ever had child who later died

Yes 3.21 (2.67 to 3.87) <0.001 3.19 (2.62 to 3.88) <0.001

Kitchen 1.00

Outdoors 0.90 (0.74t0 1.10) 0.321

Burning 1.00

Mother experienced domestic violence in the past year

Yes 0.96 (0.77t0 1.18) 0.670

Infant gender

Male 1.11 (0.94 10 1.31) 0.241 1.22 (1.01to 1.47) 0.035

Yes 1.00

Family have access to improved sanitation facilities

No 1.14 (0.85t0 1.52) 0.378

*Unadjusted odds ratio (OR).
TConfidence interval (Cl).
FAdjusted odds ratio (AOR), and the odds ratio adjusted for all other variables in the table.

95%CI (1.21 to 2.59), P 0.003) for under-five deaths.
Other factors significantly associated with infant and
under-five deaths included maternal marital status,
maternal literacy and gender of the child.

Across all the age ranges (tables 2-4), the results
from the multivariate analyses show that children
born to mothers who experienced a previous death
of a child were at increased risk of neonatal mortality
(AOR=3.74, 95%CI (2.88 to 4.87), P<0.001), infant
mortality (AOR=3.19, 95%CI (2.62 to 3.88), P<0.001)
and under-five mortality (AOR=3.07, 95% CI (2.58 to
3.64), P<0.001). Among the community-level factors
living in an urban area was associated with increased risk

of neonatal mortality (AOR=1.37, 95% CI (1.01 to 1.87),
P 0.045), infant mortality (AOR=1.35, 95% CI (1.08 to
1.69), P 0.009) and underfive mortality (AOR=1.39,
95% CI (1.13 to 1.71), P 0.002).

DISCUSSION

This study shows the impact of social and material
circumstances in which the children are born into, and
live with, is significantly associated with increased
risk of neonatal, infant and under-five mortality. We
found that children of teenage mothers, children
living in urban areas, children whose mothers had

—h
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Variables OR* 95% CIt P value AORt 95% CI P value

Socioeconomic position

Type of cluster

Urban 1.39 (1.13to 1.71) 0.002 1.39 (1.13to1.71) 0.002

Greater Upper Nile 1.00

Greater Equatoria 1.19 (0.93t0 1.50) 0.16

Proportion of mothers with intermediate
school education in the cluster 1.68 (0.62 to 4.56) 0.31

Percentage of deliveries assisted by trained
birth attendants in the cluster 0.99 (0.57t0 1.72) 0.96

Household factors

Wealthier 1.00

Poor 0.96 (0.79t0 1.16) 0.68

Male 1.00

Education of the household head

No education/primary education 1.20 (0.89t0 1.62) 0.24

Intermediate+ education 1.00

No education 0.92 (0.62t0 1.36) 0.67

Able to read 1.00

Maternal marital status

Formerly married 1.16 (0.86t0 1.57) 0.33

Polygamy status

Husband had more than one wife 0.95 (0.80t01.12) 0.54

"ybuAdoo Ag paroalold 1senb Aq 20z ‘ez Idy uo jwoo fwg yB//:dny woiy pspeojumoq "8T0Z Areniged £2 uo 0TS000-2T02Z-Ublwa/oeTT 0T Se paysiignd 1s1y :yireaH qo|o NG

Continued

—

Mugo NS, et al. BMJ Glob Health 2018;3:¢000510. doi:10.1136/bmjgh-2017-000510 1


http://gh.bmj.com/

BMJ Global Health

||

Variables OR* 95% CIt P value AORZ%t 95% ClI P value

Maternal conditions/behaviours

20-34 1.00 1.00

(0.87 to

35-49 1.19 (1.00to 1.43) 0.05 1.04 1.25) 0.674

No 1.00

Ever had child who later died

(2.58 to

Yes 3.02 (2.55 t0 3.57) <0.001 3.07 3.64) <0.001

Kitchen 1.00

Outdoors 0.92 (0.77to 1.11) 0.40

Burning 1.00

Mother experienced domestic violence in the past year.

Yes 0.99 (0.82t0 1.20) 0.91

Under-five gender

(1.02 to

Male 1.1 (0.95t0 1.29) 0.18 1.20 1.41) 0.029

Yes 1.00

Family have access to improved sanitation facilities

No 1.01 (0.79 t0 1.30) 0.93

*Unadjusted odds ratio (OR).
TConfidence interval (Cl).
FAdjusted odds ratio (AOR), and the odds ratio adjusted for all other variables in the table.

had a prior child death, children born to illiterate
mothers and male children all had higher odds of
dying before the age of 5. These results are impor-
tant as they highlight the need for services in popu-
lation subgroups, which might not usually be the
focus of child survival programmes, for example,
urban populations.

Studies from postconflict settings, such as Mozambique
and Ethiopia, have found children of urban migrants expe-
rience a higher rate of underfive mortality than urban

non-migrant children during the period of civil war and
conflict."”® ' 7% This study reported similar findings with
underfive children living in urban South Sudan having a
higher odds of death compared with those living in the rural
areas. This could be due to the in-migration oflarge numbers
of socially and economically disadvantaged groups of South
Sudanese returnees, and internally displaced people from
North Sudan, after the end of the war for independence
searching for work and better social services for their fami-
lies in Juba.™ Underfive children born or growing up in

—
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such harsh conditions would be more likely to die than
children who were better off in rural areas of South Sudan.
The Government of South Sudan and non-governmental
organization needs to improve and adequately resource
services for vulnerable populations but especially in urban
areas.

In this study, we found children born to teenage
mothers (15-19 years) were at greater risk of death,
which is in line with other studies from low/middle-in-
come countries.”” ** In South Sudan, young girls are
exposed to early marriage even as early as 12 years old.*
This harmful practice, which is culturally acceptable
throughout South Sudan, puts the girl and her offspring
at risk of death. Early marriage is harmful because it is a
violation of the girl’s rights to health, as early pregnancy
and childbirth increase her risk of dying or ill health.**
Therefore, the government needs to take action to apply
the legislation for the legal age of girls in marriage, and
take immediate and long-term steps to protect the rights
of girls against early or forced marriage to ensure the
fulfilment of their human rights. Implementing condi-
tional cash transfer programme targeting poor families
to keep their daughters in school and unmarried until
secondary school might have a long-term impact on girls’
rights for education and reduce teenage marriage.

In this study, children born to mothers with a history of
child death had greatly increased the odds of death before
the age of byears, which is similar to the findings reported in
other studies.” * This indicator is found in 28% of women
and it increases the risk of neonatal, infant and underfive
death substantially. An analysis of the characteristics of these
women and their households suggests that children born
to these mothers face a higher risk of death possibly due
to household poverty, having siblings less than 2 years and
a father with more than one wife. Policies to alleviate the
socioeconomic disparity within the communities, and to
address the factors associated with poor living conditions
are essential, such as provision of a social safety net and
welfare support for disadvantaged households.

In this study, we found underfive male children having
20% higher odds of dying than female children, and similar
findings have been reported in other studies.'® **** Several
studies indicate that underfive male children are at higher
risk of death as a result of biological factors, such as immuno-
deficiency due to late maturity and congenital malformations
of urogenital system,” * which make them more vulner-
able to infectious diseases. Reducing the risks for underfive
mortality for both female and male children will be a chal-
lenge in South Sudan since access to newborn, infant and
child health services is relatively low. The Government of
South Sudan will need to address the access problem at both
the community and individual levels, and deal with the lack
of qualified staff and healthcare facilities in order to meet the
needs of underfive children.

In this study, exposure to indoor air pollution and
use of unimproved source of drinking water were
associated with increased risk of neonatal mortality,
which was consistent with previous studies from low/

middle-income countries.*'™ In South Sudan, the
majority of households with newborn children lack access
to sanitary facilities (89%), have poor personal hygiene
practices, lack access to improved sources of drinking
water (90%) and use polluting fuels for cooking (99%).
Under-five children born and growing up in such an
unhygienic environment are at increased risk for child-
hood diseases such as diarrhoea and pneumonia. There-
fore, implementing a cost-effective public health-related
intervention to improve household environmental
conditions, such as access to improved source of drinking
water and sanitation facility, might have a positive impact
on reducing environmental health and thus childhood
mortality.

Previous studies indicate that maternal education can
influence the survival of underfive children.”” ** Our
study reported similar findings with infants born to illit-
erate mothers being more likely to die than those born
to literate mothers. Therefore, long-term investments
in South Sudan in child education for both girls and
boys are essential since educational attainment is associ-
ated with improved socioeconomic status in adulthood,
increased use of maternal and child healthcare services,
and reduced teenage marriage and pregnancy.

The results from this analysis might not reflect the
current situation of underfive children and their
needs for access to lifesaving interventions because of
the continuation of armed violence that broke out in
multiple cities of South Sudan in December 2013.*" It
is estimated that since December 2013, nearly 3 million
people in South Sudan have been displaced, and of
these 1.1 million people sought refuge in neighbouring
countries with children comprising 70% of refugees.*®
Also about 31% of the population are food insecure
and 276 343 children are likely to be affected by severe
acute malnutrition.”” * Women and children are at
immediate risks of violence, sexual abuse, exploitation
and life-threatening diseases. Further complicating
the situation is a deterioration of the economic situ-
ation, renewed conflict since July 2016 and increased
insecurity throughout the country.” Nonetheless, our
findings remain important for future assessment of the
cost-effective lifesaving intervention for under-five chil-
dren once the conflict ceases in South Sudan.

This is the first analysis that reports the determi-
nants of under-five mortality in South Sudan. The study
strengths include a representative national sample
of women and their children, a high response rate
(81%) and appropriate adjustments in the analysis for
the sampling design. We were able to identify the risk
factors that could help with targeting programmes for
under-five children in South Sudan. Also data on birth
history were collected for 5years prior to the survey to
minimise potential maternal recall bias. The limitations
in our study include the use of cross-sectional survey
data that restricts the interpretation of the causality of
factors associated with under-five mortality. Nonethe-
less, several of the key factors we examined were present
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before the child mortality outcomes, for example,
maternal age, and maternal history of a child death,
strengthening the case for them having a causal role in
child deaths in South Sudan. The potential factors asso-
ciated with under-five deaths examined in this analysis
were restricted to those factors available in SSHHSII
data. The survey data used relied on a mother’s ability
to remember details about her birth history.

CONCLUSIONS

This study highlights the role of social and material circum-
stances in which the children are born into, and live with,
and their association with higher risk of neonatal, infant and
underfive mortality. Implementing programmes targeting
the structural and intermediate determinates of health
inequality is essential in South Sudan but remains a chal-
lenge, while violence continues in South Sudan. Govern-
ment and policymakers should develop regional and local
policies to tackle the upstream causes of socioeconomic
health inequalities. Improving and adequately resourcing
services, as well as ensuring equitable service delivery to all
disadvantaged populations of women and children in both
urban and rural areas should be a priority. The Government
of South Sudan and international agencies need to imple-
ment programmes to alleviate poverty among poor house-
holds in order to increase the demand for education and
health services among the poor. For instance, implementing
a cash transfer programme targeting poor families to keep
their daughters in school and unmarried throughout
their secondary education is essential. In order to improve
underfive survival, it is also essential to develop interven-
tions targeting poor households and mothers with a history
of child death. Incentive programmes are also needed to
encourage disadvantaged women to attend health services
during pregnancy, delivery and when their child is born to
improve health outcomes for themselves and for their chil-
dren.
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