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Abstract

Background: Conflict regions bear the heaviest brunt of food insecurity and undernutrition. South Sudan is one of
the fragile countries following years of conflict that led to large displacements. Moderate to severe undernutrition
among under-five children has been associated with elevated morbidity and mortality. This study, therefore, was
conducted to assess the magnitude and factors influencing undernutrition (wasting, underweight and stunting)
among children aged 6 to 59 months in Yambio County, South Sudan.

Methods: A cross-sectional study was conducted from 26 October to 6 November 2018 in Yambio County, South
Sudan among 630 children aged 6–59 months from the 348 households surveyed in 39 clusters using two-stage
cluster sampling design. Data were collected using questionnaires and nutritional anthropometric measurements.
The Standardized Monitoring and Assessment of Relief and Transitions (SMART) Methodology was followed to
obtain the prevalence of wasting, underweight and stunting based on respective z scores and according to the
2006 world health organization child growth standards. Data were exported to Stata version 16 for further analysis.
Bivariate analysis of independent variables and undernutrition was done using binary logistic regression. Mixed
effects logistic regression analysis was conducted to control for possible confounders and account for random
effects at household and cluster levels. Unadjusted and adjusted odds ratios (cOR and aOR) with 95% confidence
intervals (CI) and p-values were computed. P-values of ≤0.05 were considered statistically significant.
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Results: The prevalence of undernutrition explained by wasting (weight-for-height Z-score (WHZ) < − 2),
underweight (weight-for-age z-scores (WAZ) < − 2) and stunting (height-for-age z-scores (WHZ) < − 2) were 2.3%
(1.3–4.1, 95% CI), 4.8% (3.1–7.5, 95% CI) and 23.8% (19.1–29.2, 95% CI). Male sex (aOR [95% CI], p-value: 5.6 [1.10–
30.04], p = 0.038), older child’s age (aOR [95% CI], p-value: 30.4 [2.65–347.60], p = 0.006) and non-residents (cOR [95%
CI], p-value: 4.2 [1.4–12.2] p = 0.009) were associated with increased risk of wasting. Household size (cOR [95% CI], p-
value: 1.09 [1.01–1.18] p = 0.029) and younger child age (cOR [95% CI], p-value: 4.2 [1.34–13.23] p = 0.014) were
significantly associated with underweight. Younger child age (aOR [95% CI], p-value: 5.4 [1.82–16.44] p = 0.003) and
agricultural livelihood (aOR [95% CI], p-value: 3.4 [1.61–7.02] p = 0.001) were associated with stunting.

Conclusion: Based on a cut off of less than − 2 standard deviations for 2006 World Health Organization (WHO)
child growth standards, the wasting prevalence was very low, underweight prevalence was low while stunting
prevalence was high. The county lies in the only livelihood region in South Sudan with bimodal reliable rainfall
pattern and it seems that the impact of the 2016 conflicts that lead to large displacements may not have greatly
affected under-five undernutrition. Interventions targeted at improving food diversity, increasing nutrition
knowledge and enhancing resilience in male children might reduce undernutrition. In the short-term, investment in
continued surveillance of nutritional status should be a main focus.
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Background
The burden of undernutrition remains alarmingly high
and impacts child growth and survival rate, especially in
low- and middle-income countries [1, 2]. Globally 22.2%
(150 million) of children are stunted and 7.5% (50.5 mil-
lion) are wasted [1].. Global hunger has been on the in-
crease after more than two decades of decline, with one
of the worst-case scenarios reported in South Sudan
where famine was declared in February 2017 [3]. The
surge in global hunger was mainly due to conflict and
this explains why conflict regions bear the heaviest brunt
of food insecurity and malnutrition [3–5]. Over 489 mil-
lion of the 815 million hungry people in 2016 lived in
countries affected by conflict and these countries also
accounted for 75% (122 million) of the world’s stunted
under-5 year olds [3, 4]. Globally, around 2 billion
people live in countries affected by fragility, conflict and
violence, and South Sudan is one of the countries classi-
fied by World Bank as fragile [6].
Conflicts adversely impact food security through mass

displacements, deep economic recessions, increased in-
flation, unemployment and eroded finances for social
protection and health. In regions where agriculture is
the main livelihood, conflicts affect food production,
harvesting, processing, transportation and marketing
resulting to poor resilience. Consequently, deteriorations
in food security can exacerbate tensions and risks of
conflict [3, 4]. In these settings, under-five children face
increased risk of malnutrition and its related complica-
tions [7]. However, undernutrition among under-five
children is also influenced by many other factors. Socio-
demographic factors including mothers’ characteristics
like age, education level, occupation, birth intervals and
child characteristics like age and sex have been reported

in some studies [8–12]. Low child birthweight, not up-
to-date immunization, poor maternal nutritional status,
food related cultural practices affecting food intake, early
introduction of foods, pre-harvest season (compared to
post-harvest), environmental factors like poor hygiene,
diseases (chronic or being sick a few weeks before the
survey), low dietary intake and poor access to food
among others have also been associated with malnutri-
tion among under-five children [8, 13–16].
Moderate to severe malnutrition has been associated

with elevated mortality [17] and global estimates of
nearly half of all deaths in under-five children has been
attributed to undernutrition [1]. There is an epidemio-
logic synergism between malnutrition and morbidity [17,
18]. Survivors of undernutrition may suffer from im-
paired physical and intellectual development, may have
higher levels of chronic illnesses later in life and mal-
nourished females are more likely to give birth to low-
weight babies [16, 19, 20]. It is therefore paramount to
understand the extent and factors influencing under-five
undernutrition to inform appropriate interventions in
conflict regions. The objective of this study was to deter-
mine the prevalence and identify the sociodemographic,
maternal, and child predictors of wasting, underweight
and stunting among children aged 6 to 59 months in
Yambio County, South Sudan.

Methods
Study design
This was a cross-sectional study using the Standardized
Monitoring and Assessment of Relief and Transitions
(SMART) methodology. The survey applied a two-stage
cluster sampling design based on probability propor-
tional to population size and obtained a population-
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representative sample. SMART is a standardized meth-
odology of undertaking surveys which collect informa-
tion on two vital public health indicators for assessing
the severity of a humanitarian crisis: the nutritional sta-
tus of children under-five and the mortality rate of the
population [21].

Study setting
The study was conducted in Yambio County in Gbudue
State, South Sudan. Yambio County lies East of Gbudue
State, bordering Nzara County to the west, Ibba County
(Maridi State) to its east, Wulu County (Lakes State) to
north and Democratic Republic of the Congo to the
South. Yambio County consists of 32 Bomas in 5
Payams (administrative division), namely, Yambio town,
Li-Rangu, Bangasu, Gangura and Nadiangere [22]. At
the time of the survey, access was a challenge in Li-
Rangu payam (with 4 bomas); Nadiangere payam (with 3
bomas) and 2 bomas in Bangasu payam (Ukuo & Nyaka)
due to insecurity and this slowed down the survey in
some villages.
Like many other areas in the greater Equatoria, Yam-

bio was relatively stable following the outbreak of the
December 2013 crisis. However, beginning early 2015,
growing tensions between local communities, various
armed militias and government security services led to
increasing insecurity, conflict and multiple displace-
ments. The known recent displacements took place in
Western part of Yambio, Rimenze. Yambio was generally
considered stable and hosting refugee communities from
neighboring country of Democratic Republic of the
Congo [23]. This study was conducted from 26 October
to 6 November 2018.

Study population
All children aged 6–59months living in in Yambio
County. Eligible children from nomadic areas with very
sparse population and inaccessible households/villages
due to long distance (like > 4 h one way) or insecurity
were excluded from the survey.

Sample size and sampling techniques
Emergency Nutrition Assessment (ENA) for SMART
software (July 9th, 2015 version) was used to calculate
the required minimum sample size. This was determined
on the basis of estimated prevalence rates of malnutri-
tion from neighbouring Maridi County SMART survey
which was conducted in December 2016, a desired preci-
sion of 2.5% and design effect of 1.5, average household
size of 6, percentage of under-fives in the population
(21%) and 5% estimated non-response rate [24]. Based
on these parameters, 502 households were visited within
39 clusters and 630 children aged 6–59 months were

included in the survey. Of the 502 households surveyed,
348 had children aged 6–59 months.

Data collection and variable measurement
This was part of a larger nutrition and mortality survey
using SMART survey data collection tools in Yambio
county. A 5-day data collection training including an-
thropometric standardization test was conducted. Data
on the nutritional status of children under-five was used
for this study.
Sociodemographic information and anthropometric

measurements were collected from all children 6–59
months old in the sampled households. Age was ob-
tained from the child’s immunization card, birth certifi-
cate or birth notification. A local calendar of events was
used to estimate the age in case of missing documents.
Children were weighed using digital weighing scales with
minimal or no clothing and recorded to the nearest 0.1
kg. A height board was used to measure the height of
children above 2 years of age and the length of children
below 2 years of age. While ensuring minimal or no
movement of the child and maintaining height readings
at eye level, height was recorded to the nearest 0.1 cm.
Bilateral oedema was assessed by the application of
moderate thumb pressure for at least 3 s on both feet. If
a depression was formed upon pressure application, then
presence of bilateral oedema was confirmed.
Measles immunization was assessed by checking for

measles vaccination on Expanded programme of
immunization cards or by recall for children aged 9–59
months. Vitamin A supplementation was assessed by
asking mothers/caretakers whether the child had re-
ceived Vitamin A in the last 6 months. EPI cards and
Vitamin A capsule was shown to caregivers of children
aged 6–59 months to aid in recall. Two-weeks retro-
spective morbidity data was collected from the mothers/
caretakers. Information on usage of long-lasting insecti-
cide treated nets on the night preceding the survey and
children (12–59 months) who were dewormed in the last
3 months was collected. Other variables including child’s
sex, household size, household head, main livelihood ac-
tivity and residence status were captured.

Data analysis
Descriptive analysis of the study population was pre-
sented using means (standard deviations) and frequen-
cies (proportions). Anthropometry data was analyzed
using ENA for SMART to obtain the prevalence of acute
malnutrition (wasting), underweight and stunting based
on respective z scores. Anthropometric measurements
were converted into weight-for-age z-score (WAZ),
height-for-age z-score (HAZ), and weight-for-height z-
score (WHZ) according to 2006 World Health
Organization (WHO) child growth standards [25]. A cut
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off of less than − 2 standard deviations was used to de-
termine wasting, underweight and stunting. The follow-
ing SMART flags were used in the final analysis to
exclude z scores with extreme values from observed
mean: WHZ − 3 to 3; HAZ − 3 to 3; WAZ − 3 to 3.
Thereafter, data was exported to Stata version 16 for

further analysis [26]. Descriptive statistics were used to
report the prevalence of undernutrition (wasting, under-
weight and stunting). Additionally, the findings were
presented using narrative, tables and figures. Bivariate
analysis of independent variables and undernutrition
(wasting, underweight and stunting) was done using bin-
ary logistic regression. Mixed effects logistic regression
modelling was carried out to determine the significant
predictors of wasting, underweight and stunting and to
control for possible confounding variables (like age and
main livelihood among others) while accounting for ran-
dom effects at household and cluster levels. Unadjusted
and adjusted odds ratios (aOR) with 95% confidence in-
tervals (CIs) and p-values were generated to determine
the significant associated factors for undernutrition.
All data generated or analysed during this study are in-

cluded in this manuscript and its supplementary infor-
mation files.

Results
Sociodemographic characteristics of children and parents
A total of 630 children aged 6–59months were assessed
for their nutritional status using anthropometric meas-
urement from the 348 households surveyed in 39 clus-
ters, with 310 (49.2%) being girls. Sex distribution was
equal in the survey with a sex ratio of 1.03 (p = 0.690).
Twenty-four percent of the sampled children did not
have an exact documented birthday.. Age and sex distri-
bution were as shown in Table 1. There was a significant
age ratio of 6–29 months to 30–59 months of 1.06
against an expected value of 0.85 (p = 0.006) suggesting
that more children 6–29months in the sample than an-
ticipated. The average household size was 9.2 ± 4.4, with
505 (80.2%) of the under-five children coming from male
headed households. Over 20 % of the children (20.5%)
were not residents of Yambio County, with 111 being in-
ternally displaced persons, 15 being refugees, and 3 be-
ing returnees. The distribution of the main household
livelihood activities of the 630 under-five children were
82.4% agricultural (livestock and farming), 8.4% traders,
5.2% skilled laborer’s and 4% casual laborers. The socio-
demographic characteristics of the respondents were as
shown in Table 1.

Healthcare utilization
71.3% (449/630) of children aged 6–23months had re-
ceived vitamin A supplementation in the previous 6
months before the survey. Measles immunization based

on immunization card and/or recall for children aged 9–
59months was 88.5% (529/598) while deworming for
children aged 12–59months in the last 6 months pre-
ceding the survey was 45.3% (254/561). Nearly 7 out of
10 children (429/621) were reported to have slept under
a mosquito during the night preceding the survey. Half
of the children (51.3%, 323/615) had suffered from at
least one illness in the previous 2 weeks before the sur-
vey, with majority (45.8%, 146) having fever, a third
(29.1%, 94) reporting diarrhoea and a few reporting
cough (23.2%, 75). The healthcare utilization characteris-
tics of the respondents were as shown in Table 1.

Prevalence of undernutrition
A total of 14 under-five children had wasting which
translated to an overall global acute malnutrition (wast-
ing) using WHZ of 2.3% (1.3–4.1, 95% CI). There were
no cases of severe acute malnutrition. The prevalence of
edema was 0.0%. The distribution of weight-for-height
z-scores compared to 2006 WHO standards among chil-
dren below 5 years of age was as shown in Fig. 1.
The overall prevalence of underweight based on

weight-for-age z-scores (<− 2 z-score) in Yambio County
was 4.8% (3.1–7.5, 95% CI), moderate underweight (<− 2
z-score and > = − 3 z-score) of 3.7% (2.4–5.7, 95% CI)
and severe underweight (<− 3 z-score) of 1.1% (0.5–2.4,
95% CI). Figure 2 shows the distribution of weight-for-
age z-scores compared to 2006 WHO standards among
children below 5 years of age.
The overall prevalence of stunting based on height-

for-age z-scores (<− 2 z-score) was 23.8% (19.1–29.2,
95% CI) while severe stunting (<− 3 z-score) was 7.8%
(5.5–10.8, 95% CI). Prevalence of moderate stunting (<−
2 z-score and > = − 3 z-score) was 16.0% (13.0–19.6, 95%
C.I.) The distribution of height-for-age z-scores com-
pared to 2006 WHO standards among children below 5
years of age was as shown in Fig. 3. The prevalence of
undernutrition based on wasting, underweight and
stunting by age and sex were summarized in Table 2.

Predictors of undernutrition
Predictors of the three types of undernutrition (stunt-
ing, underweight and wasting) were analyzed separ-
ately. According to the bivariate analysis results,
under-five children of male gender were nearly four
times more likely to be wasted than female children
(cOR [95% CI], p-value: 3.7 [1.02–13.3], p = 0.047).
The risk of wasting in children aged 6–23 months
was 2.3 times higher than those aged 24–59 months,
but this increased risk was not statistically significant
(cOR [95% CI], p-value: 2.3 [0.78–6.6], p = 0.136).
Children from households of non-residents were more
than four times at increased risk of wasting (cOR
[95% CI], p-value: 4.2 [1.4–12.2] p = 0.009).
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The risk of underweight increased by 10% for every in-
crease in the household size by one member (cOR [95%
CI], p-value: 1.09 [1.01–1.18] p = 0.029). The risk of
underweight in children aged 6–23months was similar
to those aged 24–59months (cOR [95% CI], p-value: 1.7
[0.83–3.59] p = 0.147).
There was no statistically significant differences on

risk of stunting among children aged 6–23months com-
pared to those aged 24–59months (cOR [95% CI], p-
value: 1.2 [0.83–1.78] p = 0.322. Under-five children
from families whose main livelihood activities were agri-
cultural were 2.3 times more likely to be stunted than
children from families whose main livelihood activities

were non-agricultural (cOR [95% CI], p-value: 2.3 [1.28–
4.21] p = 0.006).
According to the multivariable analysis results, male

children were as likely to have wasting as female chil-
dren (aOR [95% CI], p-value: 4.3[0.90–21.01], p = 0.068).
The risk of wasting in children aged 6–23months was
similar to those aged 24–59 months (aOR [95% CI], p-
value: 1.4[0.38–5.22, p = 0.603). All other predictor vari-
ables included in the model were statistically significant
(p > 0.05). Similarly, none of the predictor variables in-
cluded in the regression model significantly contributed
to underweight among the under-five children in Yam-
bio County (p > 0.05).

Table 1 Characteristics of respondents in Yambio County, South Sudan, in 2018

Variables Frequency (Percent) or Mean ± Standard deviation

Gender

Female 310 (49.2)

Male 320 (50.8)

Age (Months)

6–23 237 (37.6)

24–59 393 (62.4)

Household head

Male 505 (80.2)

Female 125 (19.8)

Household size (household-level indicator) 9.2 ± 4.4

Resident status (household-level indicator)

Resident 501 (79.5)

Non-resident 129 (20.5)

Main livelihood activity in the last 3 months (household-level indicator)

Agricultural 519 (82.4)

Non-agricultural 111 (17.6)

Children (6–59months) with Vitamin A supplementation in the last 6 months

No 181 (28.7)

Yes 449 (71.3)

Children (9–59months) immunized against measles

No 69 (11.5)

Yes 529 (88.5)

Children (6–59months) with illness in the previous 2 weeks before the survey

No 292 (47.5)

Yes 323 (52.5)

Children (6–59months) using Long Lasting Insecticide Treated Nets during the night preceding the survey

No 192 (30.9)

Yes 429 (69.1)

Children (12–59 months) who were dewormed in the last 3 months

No 301 (54.2)

Yes 254 (45.8)

Note: household-level indicators were duplicated if there were multiple children in the same household
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The risk of stunting in children aged 6–59months did
not differ significantly by age and gender (p > 0.05). The
risk of stunting among under-five children from families
whose main livelihood activities were agricultural was
3.1 times higher than that of children from families
whose main livelihood activities were non-agricultural
(aOR [95% CI], p-value: 3.1 [1.51–6.45] p = 0.002). Other
independent variables included in the model were not

statistically significant (p > 0.05). A summary of bivariate
and multivariable analysis of the predictors of undernu-
trition among children below 5 years of age in Yambio
County, South Sudan were presented in Table 3.

Discussion
There has been fears that the years of conflict in Yambio
County leading to large displacements may have affected

Fig. 1 Distribution of weight-for-height z-scores compared to 2006 WHO standards among children below 5 years of age in Yambio County,
South Sudan, in 2018 (n = 615)

Fig. 2 Distribution of height-for-age z-scores compared to 2006 WHO standards among children below 5 years of age in Yambio County, South
Sudan, in 2018 (n = 593)
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families’ ability to raise and harvest crops [23]. We
assessed the prevalence and predictors of wasting,
underweight and stunting in this conflict setting among
630 children aged from 6 to 59months. Our study popu-
lation was drawn from Yambio County, a region that
was at the heart of armed clashes and widespread dis-
placement in 2016 and hosts a large population of in-
ternally displaced persons. The covariates assessed were
child sex, child age, household size, resident status, main
livelihood activity, Vitamin A supplementation,
immunization status, presence of illness, using long-
lasting insecticide treated nets and deworming. The
main finding in our study was overall low levels of child
undernutrition. We also identified important predictors

that were independently associated with the risk of the
different aspects of child undernutrition (wasting, under-
weight and stunting) and quantified the magnitude of
the risk that was associated with each characteristic.
According to prevalence thresholds outlined by WHO,

our findings on the prevalence of wasting as measured
through global acute malnutrition and severe acute mal-
nutrition was very low (< 2.5%) [27]. Acute malnutrition
among children aged 6–59 months is a key indicator
used routinely to describe the presence and magnitude
of humanitarian emergencies. Many nutritional surveys
have reported significantly higher prevalence of malnu-
trition in conflict-affected countries [3, 4]. In 2018, 63%
(7.1 million) people in South Sudan were facing acute

Fig. 3 Distribution of weight-for-age z-scores compared to 2006 WHO standards among children below 5 years of age in Yambio County, South
Sudan, in 2018 (n = 621)

Table 2 Prevalence of undernutrition among under-five children in Yambio County, South Sudan, in 2018

Undernutrition Indices Sex Age (Months) Total

Male Female 6 to 23 24 to 59 Frequency
(%)Frequency (%) Frequency (%) Frequency (%) Frequency (%)

Wasting (n = 615)

Overall 11 (1.8) 3 (0.5) 8 (1.3) 6 (1.0) 14 (2.3)

Moderate (−3SD≤WHZ < −2SD) 11 (1.8) 3 (0.5) 8 (1.3) 6 (1.0) 14 (2.3)

Underweight (n = 621)

Overall 16 (2.6) 14 (2.3) 15 (2.4) 15 (2.4) 30 (4.8)

Moderate (−3SD≤WAZ < −2SD) 12 (1.9) 11 (1.8) 12 (1.9) 11 (1.8) 23 (3.7)

Stunting (n = 597)

Overall 82 (13.7) 60 (10.1) 59 (9.9) 83 (13.9) 142 (23.8)

Moderate (−3SD≤ HAZ < −2SD) 49 (8.2) 46 (7.7) 39 (6.5) 56 (9.4) 95 (16.0)

HZ weight-for-height z-scores; WAZ weight-for-age z-scores; HAZ height-for-age z-scores
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food insecurity. More than 15% of people in seven out
of the ten country’s ten states were malnourished.
Across the country almost 3 million children were se-
verely food insecure and more than 1 million were
acutely malnourished and almost 280,000 were se-
verely malnourished [28].
Yambio county lies in a livelihood zone of equatorial

maize and cassava and is the only region in South Sudan
with a bimodal rainfall pattern and two reliable seasons.
Compared to the rest of South Sudan, the zone has high
potential for crop production due to good soils and
higher rainfall amounts. The nutrition profile of Yambio
county is likely similar to that of neighbouring Maridi
County which lie in the same livelihood zone [29]. A
SMART survey in Maridi County in September 2018 re-
ported a global acute malnutrition point prevalence of
5.5%, which is indicative of the low prevalence of wast-
ing in this livelihood zone [30]. Our study was done in
October and November, which is the harvesting period
of cereals and the all year round cassava [29]. Consider-
ing that acute malnutrition in South Sudan has been
shown to vary with the harvesting season, it is conceiv-
able that the malnutrition prevalence could be higher
during the pre-harvest season in Yambio County [13].
Wasting provides information on the proportion of

children in a certain age range in a humanitarian set-
ting who are classified with low weight-for-height
and/or oedema. Wasting is a good indicator for short
term (recent) nutritional history in under-five children
as they are particularly vulnerable. Our findings indi-
cate that the levels are of very low public health con-
cern at this moment and immediate actions beyond
continued surveillance may not be necessary in Yam-
bio county. We found that male children were not at
increased risk of wasting. Several other studies in
similar and different settings have reported increased
vulnerability of male children compared to female
children aged 6–59 months [9, 14, 31].
We found that the level of underweight prevalence was

low (< 5%) according to the WHO standards [27]. The
magnitude of the effect of household size on underweight
increased in a dose-response way, with increasing house-
hold size negatively impacting underweight among under-
five children though this was not statistically significant.
Findings of household size being negatively associated
with underweight was reported in a study in Ethiopia [32].
Household size affects household food security which has
a direct link with nutritional status. We did not find age as
a significant predictor of underweight. This was contrast
findings to a study in Kenya which reported a higher risk
of underweight at 2 years of age [15].
Using the WHO standards, prevalence of stunting in

our study was categorized as high (20 to < 30%). Glo-
bally, stunting is the most prevalent form of

undernutrition with estimates of 21.9% or 149 million
under-five children in 2018 [33]. Our findings on the
prevalence of stunting were therefore congruent with
the global rate [1, 33]. Many studies in the neighboring
countries have reported higher stunting prevalence
levels. Stunting was estimated at 26% in Kenya based on
a national survey in 2014 [34], at 24.9% in West Gojjam
Zone, Northwest Ethiopia [35], at 44.7% in east Gojjam
zone, Northwest Ethiopia [8], at 31% in Somalia [36], at
42.5% in North Sudan [37] and 42.7% in Democratic Re-
public of Congo [38].
We found that stunting did not differ significantly by

age. Significant findings of stunting of children in their
second year of life were reported in a study in Kenya
[15]. This may be associated with timing of starting the
complementary feeding and type of foods introduced as
reported in a study in Ethiopia [8]. A study in Ethiopia
among school-age children reported association of stunt-
ing with child age [39]. Stunting in our study was associ-
ated with children from families whose main livelihood
was agricultural. Evidence shows that agriculture, includ-
ing subsistence farming, can be leveraged to enhance nu-
tritional status, especially production of nutrition-rich
crops with diversification [40, 41]. Empowerment in nu-
trition knowledge, especially in women, is crucial in im-
proving nutritional outcomes in communities whose
main livelihood is agriculture [41]. The main crops
grown in both seasons at Yambio County were maize,
sorghum, cassava, groundnut and sweet potatoes [29].
Diversification of the agricultural production towards
fruits and vegetables can potentially improve nutrient in-
take and nutritional outcomes.

Conclusion
In our study, wasting prevalence was very low, under-
weight prevalence was classified as low while stunting
prevalence was categorized as high. The county lies in
the only livelihood region in South Sudan with bimodal
reliable rainfall pattern and it seems that the impact of
the 2016 conflicts that lead to large displacements may
not have greatly affected the under-five undernutrition.
After adjusting for other factors, male child sex and
older child’s age were associated with wasting while
younger child’s age and agricultural livelihood were asso-
ciated factors with stunting. At bivariate level, household
size and younger child’s age were associated with under-
weight, but none of the evaluated variables was associ-
ated with underweight after controlling for other risk
factors. Interventions targeted at improving food diver-
sity, increasing knowledge on nutrition and enhancing
resilience in male children might reduce undernutrition.
Investment in continued surveillance of nutritional sta-
tus among under-five children should be the main focus
in the short-term.
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