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1. INTRODUCTION 

 
Upper Nile State is located in Northeast of South Sudan and is bordered by Ethiopia to the 
East, Jonglei State to the South, Unity state to the West and Sudan to the North. Upper Nile 
State has an area of 77,283 square kilometres and is composed of twelve counties, namely 
Fashoda, Malakal, Panyikang, Manyo, Renk, Maban, Melut, Baliet, Nasir, Longochuk, Maiwut 
and Ulang. 
 
Fashoda County is one of the thirteen counties of Upper Nile State; it borders Malakal, Melut, 
Baliet and Manyo counties (Figure 1). Fashoda County has four Payams namely Kodok Town, 
Kodok Rural, Lul and Detwok. It was classified as at emergency level (IPC Phase 4, Figure 1) 
in May 2014. Agriculture is the county’s primary economic activity. The people engage in 
agriculture, rearing of livestock, especially cattle and fishing which is prevalent in the area.  
 

 
Figure 1: adopted from the South Sudan IPC analysis, May 2014 acute food insecurity 
situation overview report1

 

, Fashoda County is circled in green 

Services and Humanitarian Assistance 
Humanitarian Organizations intervening in the area are: World Vision implementing nutrition, 
WASH, child protection programmes and food distribution. MSF (Medecins Sans Frontieres)-
Spain, implementing health and nutrition; ICRC implementing WASH and health; MENTOR 
Initiative implementing malaria control program; CordAid which supports the County Health 
Department in running primary health care and Fashoda Youth Forum which implements 
education program. 
 
With funds from UNICEF, ACF established a surveillance system to monitor the nutrition 

                                                           
1 The full South Sudan IPC May 2014 overview can be found at: http://www.ipcinfo.org/ipcinfo-detail-
forms/ipcinfo-map-detail/en/c/234337/ 
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situation and to analyse the severity of the current nutrition situation (prevalence of GAM 
and SAM) in most affected Counties of South Sudan. The nutrition surveillance system will be 
carried out through 3 repeated small scale surveys (based on SMART methodology), an 
approach that was developed through a partnership between ACF, UNICEF and the United 
States Centers for Disease Control and Prevention (CDC). After consultations with the 
national Nutrition cluster partners, humanitarian actors and various stakeholders, Fashoda 
County was decided to be one of the priority counties where to run the nutrition surveillance 
system. 
 

2. OBJECTIVES 

 
The objectives of the survey were; 

1. To undertake the first round of nutrition surveillance to estimate the prevalence 
of acute malnutrition amongst children age 6-59 months, 

2. Determine the occurrence of morbidity in children aged 6-59 months, 
3. To estimate the crude and under five retrospective mortality rates. 

 

3. METHODOLOGY 

 
a) Geographic target area and population group 

The nutrition survey was carried out in Fashoda County, Upper Nile State. Because of a lack 
of road network and access due to seasonal floods, and the fact that some population 
migrated out following conflicts, only 25 bomas (out of 37 bomas) located in the County 
were included in the sampling frame (Annex 1).  Therefore, the nutrition survey was carried 
out in 25 bomas drawn from all the four payams of Fashoda County, Upper Nile State. The 
study population was children from the age of 6 to 59 months, whereas all households 
formed the population for retrospective mortality.  

b) Survey period 
The survey was conducted for a period 11 days from 9th August to 19th August, 2014 
(enumerators' training and data collection). 
 

c) Survey design 
The Small Scale Survey (SSS) was cross-sectional with two-stage cluster sampling based on 
the SMART methodology. Anthropometric data, two-week retrospective morbidity data and 
retrospective mortality data were collected. 

d) Sample size  
A sample size of 30 clusters by 14 households (420 households) was chosen for the 
surveillance methodology and is expected to be enough to ensure representativeness with 
acceptable precision2

                                                           
2 The typical sample size of a Small Scale SMART survey is 25 clusters by 10 households, but when retrospective 
mortality is added to the survey, the sample size must be increased, and a 30 clusters by 14 households was 
advised by the CDC.  

.  
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e) Cluster selection 
A two stage cluster sampling technique was used. In the first stage clusters were randomly 
selected based on Probability Proportional to Size (PPS) using the ENA for SMART software 
(November 2013 update). Each village was considered as a smallest geographical unit (a 
cluster) in three payams (Kodok Rural, Lul and Detwok), whereas in Kodok Town Payam, 
bomas were considered the smallest geographical unit. Village level population figures were 
obtained through estimation with the help of County Director of Health and SRRC Secretary 
due to lack of population figures at the time of visit. 
 
Bomas were considered the smallest geographical unit in Kodok Town Payam as it was an 
urban area without defined ‘villages’ and local leaders were unable to estimate population 
sizes for areas of the town. It was difficult for the leaders to estimate sizes due to recent 
migration into the town, and due to past negative experience of the leaders with NGOs 
where households were listed for relief items. Segmentation with PPS was used in 3 bomas 
(Has Bilipham, Has Nifasha Three, and Has Lemi) but was not possible in Has Obango or Has 
Salam as population sizes could not be estimated, so segmentation was done randomly. Has 
Ochuji boma was divided in two geographically and both segments were sampled.  
 

f) Selection of households 
The second stage of sampling involved selection of households within the selected clusters 
(villages) using systematic random method as elaborated below. 
 
On arrival at the village:  

• The survey team introduced themselves and the objectives of the survey to the 
village leader. 

• In collaboration with the village leaders, the team prepared a list of all households in 
the village. In some clusters, more so in Kodok Town Payam where the village leaders 
could not provide the names of household heads, the team physically walked across 
the village/units creating the list. It’s important to note that abandoned households 
were not listed. 

• In case the village was big (with >250 households) as was the case with Kodok Town 
Payam clusters, segmentation was done after which one segment was randomly 
selected to be sampled.   

• The required numbers of households were selected using systematic random 
sampling.  

• The sampling interval was determined by: 
Sampling interval = Total number of sampling units in the population 

                                    Number of sampling units in the sample (14) 
• Selection of the first sampling unit: A number between 1 and the sampling interval 

was randomly chosen. 
• Selection the following sampling units: Number of the 1st sampling unit + sampling 

interval; etc. 

In cases where there was no eligible child, a household was still considered part of the 
sample, where only mortality data was collected. If a respondent was absent during the time 
of household visit, the teams left a message and re-visited later to collect data, with no 
substitution of households. 
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g) Survey management and organization 
 
The survey had four teams each comprising of one ACF Survey staff and two Survey 
assistants. The recruitment of survey assistants was done based on their prior experience, 
education background and ability to communicate in English. Survey assistants were trained 
for two days with emphasis on survey objective, anthropometric measurements, mortality 
interviews and field procedures. Survey assistants were paired with one member of the ACF 
Surveillance in Emergency Team (SET). Due to poor road network and poor access and to 
ensure quality of the data, the survey exercise took more days than had been anticipated 
earlier (8 days) with the data collection going for a period of 9 days. Two speed boats were 
used for data collection and no vehicles were used. 
 

h) Data collection and field work 

 Anthropometric survey 

Structured questionnaires were used to collect anthropometric and morbidity data from 
all children within the eligible age range (6-59 months) using anthropometric 
questionnaire.  
 
The below data was collected; 

Age: The age of the children was determined using calendar of local events for the 
county. Calendar of local events was jointly developed with the survey assistant’s and 
county leaders.  
 
Sex: Male or female. 
 
Weight: The children’s weights were taken without clothing with a SECA scale 
(precision of 100g). 
 
Height/Length: Children were measured using wooden UNICEF measuring boards with 
a precision of 0.1cm. Children less than 87cm were measured lying down, while those 
greater than or equal to 87cm were measured standing up. 
 
Mid-upper arm circumference: MUAC measurements were taken at mid-point of the 
left upper arm using child tapes and recorded to the nearest 0.1cm. 
 
Bilateral pitting oedema: was assessed by applying normal thumb pressure on both 
feet for 3 seconds. Occurrence of pitting oedema on both feet upon release of the 
fingers indicated nutritional oedema classified as severely malnourished. 
 
Referral: All the survey teams were given referral forms and all children found 
severely acutely malnourished and not in a nutrition program were referred to MSF-
Spain and World Vision nutrition program for interventions. Among 32 acutely 
malnourished children identified based on MUAC during the survey, 4 were referred to 
OTP as one SAM case reported already being enrolled in treatment and 27 were 
referred to TSFP. 
 
 Child Morbidity:  

To assess the prevalence of common illnesses for all the index children, a two-week 
retrospective morbidity data was collected from mothers/caregivers of all children (6-59 
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months) included in the anthropometric measurement. The mother/caregiver was asked 
whether or not the child had diarrhoea, cough, fever, skin infection and eye infection 
two weeks preceding the survey. 

 Mortality: 

Retrospective mortality data was collected in all the visited households, including those 
with no children aged 6-59 months. 

A recall period of 92 days was used starting from 16th May 2014 (Garang’s Day/SPLM Day) 
to 19th August, 2014. 

Information was collected on the age and sex of the household members, the number of 
household members present within the recall period, the number of persons who arrived 
or left within the recall period, the number of births and deaths over the recall period 
and pregnancies during the recall period. The causes of death were not captured. 

 

i) Data quality  

The recruitment of highly qualified SET members, trainings to survey assistants with 
emphasis on age estimation using calendar of local events, field procedures and interview 
skills, daily entry of anthropometric data  in ENA for SMART software, quality checks and 
daily feedback meetings ensured data quality. 
 

j) Data management and Analysis  
ENA for SMART software 2011 version (Nov 2013 update) was used to enter the data. The new 
version of ENA for SMART software 2011 version (Aug 2014 update) became available during 
the survey period and was used to analyse anthropometric and mortality data while 
morbidity data was analysed in EpiInfo version 3.5.4. 
 

k) Survey Limitations 
1. Access challenges due to poor road network and the swampy nature of the area at this 
period of the year (peak of the rainy season). 
 Inability to access all the bomas.  
 Long travel hours as teams had to walk long distances in swamps (1-3 hours, one 

way) to access the villages.  
2. Challenges in obtaining village level population data at the time of visit. 
3. Due to the volatile security situation, travel time restriction in the field set at 5 pm. 

 
 

4. RESULTS 

 
A. Nutrition Status 

A total of 556 children, 293 boys and 263 girls aged 6-59 months were surveyed through 
anthropometric measurements from 326 households out of 420 households included in the 
survey. 71 households had either no or absent children 6-59 months (see cluster form in 
annex 2) and 23 households were absent at the time of data collection. Yet, there was a high 
number of children included in the survey (above the expected 450 to 500 children for this 
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number of households), and that can be explained by the fact that the majority of 
households were polygamous, with the majority residing with their relatives who were 
displaced from Malakal County. 

The data analysis was done with 550 children (6 SMART flags excluded3

a) Distribution by sex and age  

). The overall data 
quality was excellent (score 0%, see annex 3 plausibility check on anthropometric results), 
and the standard deviation (SD) for WHZ was 0.97. Design effect for WHZ <-2 was 1.30 
indicating the population was homogeneous with regards to global acute malnutrition. From 
the evaluation of normal distribution, skewness and kurtosis for WHZ, results indicated a 
normal and symmetrical distribution of WHZ around the mean.  

Among the surveyed children, boys and girls were equally represented (boys/girls ratio was 
1.1). The age ratio of 6-29 months to 30-59 months was 0.82 (close to the expect value 
around 0.85). 
 

b) Anthropometric Analysis 
Estimation of prevalence of malnutrition was done based on WHO 2006 standards. 
 
The prevalence of Global Acute Malnutrition (GAM) was 16.0% (12.7 - 20.0 95% CI) and the 
prevalence of Severe Acute malnutrition (SAM) was 3.1% (2.0 - 4.8 95% CI). The nutrition 
situation is critical (GAM exceeding 15% according to the WHO classification), although the 
confidence interval overlaps the threshold.  
 
The prevalence of stunting was 13.9% (10.1 - 18.8, 95% CI), and the prevalence of 
underweight was 17.9% (14.6 - 21.9 95% CI). 
 
The prevalence of GAM based upon a MUAC of <125 mm or presence of bilateral pitting 
oedema was 5.8% (4.1 – 8.0 95% C.I.) and SAM based upon a MUAC <115 mm or presences of 
bilateral pitting oedema was 0.9% (0.3 – 2.6 95% C.I.) as summarized in Table 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
3 There were no WHO flags in the dataset. 
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Table 1: Summary of key findings, Fashoda County, Upper Nile, South Sudan, August 2014.  

*No case of edema was identified 
 
 

B) Child Morbidity 
 
Retrospective morbidity data was collected among 6-59 months children (two-week recall) to 
assess the occurrence of main diseases. The survey established that 57.6% (320 cases) had 
been sick two weeks prior to survey period (Table 2). Among children reported sick, 62.8% 
(201 cases) had episodes of fever, 32.5% (104 cases) of cough/ARI, 19.4% (62 cases) of 
diarrhoea, 5.6% (18 cases) of eye infection, 3.1% (10 cases) of skin infection, and 17.8% (57 
cases) other illnesses.  

Table 2: Prevalence of reported illness in children in the two weeks prior to interview, 
Fashoda County, Upper Nile, South Sudan, August 2014 

Parameters Results 

Prevalence of illness in the past two weeks 57.6% 
(51.0 – 64.1 95% C.I.) 

Fever (201) 62.8% 
Cough (104) 32.5% 
Diarrhoea (62) 19.4% 
Eye infection (18) 5.6% 
Skin infection (10) 3.1% 
Other (57) 17.8% 

 
The relatively high proportion of children reported to have had fever with chills like malaria 
may partly be attributed to the swampy nature of the area, which forms a breeding zone for 
mosquitoes as was evident during the survey.  
 
 
 
 

Index Indicators Results 

 
WHO 2006 
 
 

WHZ- scores 

Global Acute Malnutrition 
Weight for height< -2 z and/or oedema 

16.0% 
(12.7 - 20.0 95 % C.I.) 

Severe Acute Malnutrition 
Weight for height < -3 z and/or oedema 

3.1% 
(2.0 - 4.8 95 % C.I.) 

HAZ- scores 

Stunting 
Height for age <-2 z-score 

13.9% 
(10.1 - 18.8 95 % C.I.) 

Severe Stunting 
Height for age <-3 z-score 

1.6 % 
(0.9 - 2.8 95% C.I.) 

WAZ- scores 

Underweight 
Weight for age <-2 z-score 

17.9% 
(14.6 - 21.9 95 % C.I.) 

Severe Underweight 
Weight for age <-3 z-score 

3.3 % 
(1.8 - 5.8 95% C.I.) 

MUAC  

Global Acute Malnutrition 
MUAC <125 mm or oedema 

5.8% 
(4.1 - 8.0 95 % C.I.) 

Severe Acute Malnutrition 
MUAC <115 mm or oedema 

0.9% 
(0.3 - 2.6 95 % C.I.) 
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C) Mortality Results 
 

The retrospective mortality rate was calculated based on the data collected on the 92 days 
recall. Out of 420 households sampled for mortality data, data was collected in 397 
households. 
 
There were 3409.5 individuals recorded as present during the recall period, 653 of whom 
were children under 5. Among all deaths recorded, 20 occurred in persons older than 5 years 
and 9 in children less than 5 years of age. The Crude Mortality Rate (CMR) was 0.92 deaths 
per 10,000 per day (0.51 - 1.68 95% C.I.) while the Under 5 Mortality Rate (U5MR) was 1.50 
deaths per 10,000 per day (0.77 - 2.90 95% C.I.) as summarized in the Table 3. The mortality 
rates were below WHO thresholds4

Table 3: Mortality results, Fashoda County, Upper Nile, South Sudan, August 2014 

. 

Parameters Results 
Current residents 3409.5 
Current residents < 5 years old 653 (19.2%) 
Mean household size 8.59 
People who joined the household during the recall period 45 
People who left the household during the recall period 562 
Number of under five children who joined the household 
during the recall period 3 

Number of under five children who left the household during 
the recall period 53 

Births during the recall period 25 
Deaths during the recall period 29 
Deaths during the recall period < 5 years old  9 
Recall Period (days) 92 

CMR (deaths/10,000/day) 0.92 
(0.51 - 1.68 95% C.I.) 

U5MR (deaths in children<5/10,000/day) 1.50 
(0.77 - 2.90 95% C.I.) 

 
 
5. CONCLUSIONS  
 
The malnutrition rate in Fashoda was classified as critical as per the WHO classification, i.e., 
GAM exceeding the 15% emergency threshold.  
 
Crude mortality rate and the under-five mortality rate found on this survey are below the 
WHO threshold for emergency. 
 
Fashoda results also indicated high occurrence of diseases with 57.6% of the children having 
had an episode of illness two weeks prior to the survey. Main illnesses reported were fever 
with chills like malaria, diarrhoea and cough /ARI attributed to seasonality, rainy season, 
evident swamps in the area and observed poor WASH practises including open defecation. 
 

                                                           
4 WHO emergency threshold of 1 death per 10,000 per day (CMR) and 2 deaths per 10,000 per day (U5MR) 
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Efforts should be put towards scaling up of health and nutrition services coverage (health 
facility based and through additional integrated outreach services) as well as scale up of 
WASH interventions.  
 
Finally, it was relevant to establish a nutrition surveillance system in Fashoda County. A 
second round of small scale survey will be carried out in October 2014 in order to closely 
monitor the nutritional status of the Fashoda population and to analyse how trends of acute 
malnutrition evolves in the coming months. 
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6. ANNEXES 

 
Annex 1: Bomas, Fashoda County 
 
FASHODA BOMAS 
 
1. Accessible Bomas (included in the sampling frame) 

1. Has Nifasha 
2. Has Ochunji 
3. Has Bilipham 
4. Has Obango 
5. Has Salam 
6. Has Lemi 
7. Gollo 
8. Alel kothok 
9. Lemo 
10. Padhiang 
11. Achago 
12. Alel 
13. Detwok 

 

14. Pabiw 
15. Mallo 
16. Yony 
17. Lul 
18. Agod 
19. Baol 
20. Nyingargo 
21. Fashoda 
22. Kum 
23. Bouth West 
24. Has Debour 
25. Barbak 

 

 
2. Inaccessible Bomas 

1. Agwor &oriny 
2. Nyigier 
3. Golbany 
4. Olego pabo 
5. Abenyayo 
6. Paroc&kalgany 
7. Odaro 
8. Adodo 
9. Atar 
10. Abinyo 

 
 
3. Population migrated out 
 

1. Lul East 
2. Buoth East 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ACF Nutrition Small Scale SMART Survey report, Fashoda County, Upper Nile State, August 2014 
 

13 

Annex 2: Cluster form 
 
 
Geographical Unit Population Cluster Households with no/or absent 

children 

Has Nifasha Three (boma) 2232 1 2 

Has Ochuji (boma) 4361 2,3 2-2;3-0 

Has Bilipham (boma) 4102 4 0 

Has Obango (boma) 3575 5,6 5-4;6-5 

Has Salam (boma) 3795 7,8 7-1;8-0 

Has Lemi (boma) 1461 9 2 

Diela  600 10 7 

Adwoul  308 11 5 

Pakur 315 12 10 

Nyimomongo  491 13 0 

Adod  240 14 4 

Padengdit  550 15 2 

Debal  300 16 3 

Akokwan  200 17 2 

Bur  1000 18 6 

Bow 911 19 4 

Agwoc  950 20 4 

Adodo  933 21 5 

Yony  980 22 3 

Biwo  750 23 2 

Baol  1650 24 0 

Padongeng  295 25 2 

Pakwudak  240 26 7 

Pachien  299 27 3 

Debwor  350 28 5 

Patwom  733 29 4 

Pajareli  512 30 0 
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Annex 3: Plausibility check 
 
 
Plausibility check for: SS_201408_ACF_FASHODA..as  
 
Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility report 
are more for advanced users and can be skipped for a standard evaluation)  
 
 
Overall data quality  
 
Criteria                 Flags* Unit  Excel. Good    Accept  Problematic  Score  
 
Missing/Flagged data     Incl    %    0-2.5 >2.5-5.0 >5.0-7.5   >7.5  
(% of in-range subjects)                    0        5          10          20         0 (1.1 %)  
 
Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                  0      2           4            10         0 (p=0.203)  
 
Overall Age distrib      Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                 0        2          4            10         0 (p=0.116)  
 
Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  
                                              0       2          4           10        0 (5)  
 
Dig pref score - height  Incl    #    0-7   8-12     13-20     > 20  
                                           0     2            4          10        0 (6)  
 
Dig pref score - MUAC    Incl    #    0-7   8-12     13-20     > 20  
                                           0       2            4          10        0 (5)  
 
Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20    >=1.20  
.                                        and   and      and       or    
.                         Excl    SD   >0.9  >0.85    >0.80    <=0.80  
                                                  0       2           6          20        0 (0.97)  
 
Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                              0        1         3          5        0 (0.00)  
 
Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                          0        1           3           5        0 (0.19)  
 
Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  
                                          0         1          3            5        0 (p=0.451)  
 
Timing                   Excl   Not determined yet  
                                          0        1           3         5  
 
OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         0 %  
 
The overall score of this survey is 0 %, this is excellent.  
 
 
There were no duplicate entries detected.  
 
 
Percentage of children with no exact birthday: 100 %  
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