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Executive Summary 
 

Between 16 and 28 April 2014, 584 households in Aweil North were assessed during the 
SMART survey. This report contains analysis of nutrition anthropometric indicators 
assessed among children 6-59 months, mortality rates, children’s morbidity, vaccination, 
vitamin A, deworming, Infant and Young Child Feeding (IYCF) practices, health, Water, 
Sanitation and Hygiene (WASH), and food security and livelihoods. The preliminary 
report was validated in June 2014 by the Nutrition Cluster in Juba.    

 
Summary of key anthropometric findings: 
 

 498 children 6-59 months assessed  

 Global Acute Malnutrition (GAM) was 15.8% (12.8 – 19.4 95% C.I) and SAM 1.4% 

(0.7 – 2.9 95% C.I) based on Weight-for-Height and the presence of bilateral 

oedema. Based on Mid Upper Arm Circumference (MUAC), GAM was 5.7% (4.0 – 

8.0 95% C.I.) and Severe Acute Malnutrition (SAM) was 1.6% (0.7 – 3.9 95% C.I.) 

 0 cases of oedema were identified 

 Total stunting was 18.2% (14.9 – 22.1 95% C.I) and severe stunting was 5.0% 

(3.4 – 7.3 95% C.I) 

 Total underweight was 22.6% (18.8 – 27.0 95% C.I) and severe underweight was 

4.5% (2.8 – 7.2 95% C.I) 

 
Summary findings have excluded extreme values (SMART Flags: +/- 3SD from the observed 
mean).  

 
 

Mortality findings1: 
 

Crude Mortality Rate (CMR) (total deaths/10,000 people / day): 0.34 (0.20-0.59) (95% C.I.) 

Under 5 Mortality Rate (U5MR) (deaths in children under five/10,000 children under five / 
day): 0.75 (0.28-2.03) (95% C.I.) 

 
 
Other key findings: 
 

 49.7% (43.3 – 56.0 95% C.I.) of children were sick in the past 2 weeks 
o Most common illnesses: fever, diarrhoea, cough 

 BCG (Bacillus Calmette–Guérin) coverage was 70.6% (63.0 – 78.2 95% C.I.) 

 Measles vaccination coverage (with card or through recall) was 58.3% (50.7 – 
65.8 95% C.I.) 

 DPT 1 vaccination coverage was 73.7% (63.8 – 83.6 95% C.I.) and DPT3 
coverage was 50.5% (40.3 0 60.8 95% C.I.) 

 Vitamin A coverage was 20.7% (14.1 – 27.2 95% C.I.) 

 Deworming coverage was 3.2% (1.2 – 5.1 95% C.I.) 

 Infant and Young Child Feeding (IYCF) practices 

                                                           
1
 The Nutrition Cluster has pointed out that data checks need to occur for HH 7 cluster 8, HH 3 cluster 11 

and HH 5 cluster 23 but we are unable to do that at the time of the report writing.  
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o Early initiation of breastfeeding was 72.9% (65.9 – 80.0 95% C.I.) 
o Exclusive breastfeeding was 34.4% (24.2 – 44.7 95% C.I.) 
o Continued breastfeeding at 1 year2 was 87.9% (76.4 – 99.4 95% C.I.) 
o Minimum dietary diversity was 19.4% (12.4 – 26.4 95% C.I.) 
o Minimum meal frequency was 27.3% (20.2 – 34.4 95% C.I.) 
o Minimum acceptable diet was 6.1% (2.1 – 10.1 95% C.I.) 
o Consumption of iron rich food was 52.7% (42.8 – 62.7 95% C.I.) 

 Children who slept under a mosquito net the previous night were 29.3% (24.2 – 
34.4 95% C.I.) 

 Mothers who gave birth at home during their last pregnancy were 90.9% 

 82.6% of women attended Ante-Natal Care (ANC) during their last pregnancy but 
only 40.2% attended ANC at least 4 times. 

o 59.8% were given iron tablets during ANC. 

 Most common main source of drinking water was borehole followed by 
river/stream. 

 85.2% reported washing their hands the previous day. The most common times 
for hand washing were before eating and before preparing food. Hand washing 
after defecation was 11.7%. 

 92.6% of households practice open defecation 

 Most common main sources of income were sale of natural resources and 
brewing. 

 Most common main sources of food were market/shop purchase and own 
production. 

 62.0% reported that there were times in the past month where there was not 
enough food or money to buy food. 

 Common coping strategies to deal with food insecurity were borrowing/kinship 
support, reducing number of meals for family, and relying on less 
preferred/cheaper food. 

 Most common shocks currently facing families were expensive food, human 
sickness, and lack of water. 

 
Compared to the pre-harvest survey done in 2013, the rates from this survey are showing 
lower Global Acute Malnutrition (GAM) and Severe Acute Malnutrition (SAM) rates. GAM 
in 2013 was 26.4% and SAM was 5.4% based on WHZ. 
 
Mortality Rates are below emergency thresholds and are typical of the area. Regarding 
child illness, it is likely that morbidity will increase through the rainy season. 
 
Immunization, vitamin A, and deworming coverage is low. A campaign should be carried 
out soon to address the low rates. Strong emphasis should be placed on community 
mobilization to increase coverage rates.  
 
Poor IYCF and WASH practices contribute to child morbidity and malnutrition.  
 
Based on the GAM and SAM rates, the Outpatient Therapeutic Programme (OTP) and 
Supplementary Feeding Programme (SFP) programmes must continue in the area to 
address the high rates of malnutrition. SFP should be scaled up as it is not currently 
meeting the need of the population. Increased screening both at community and health 
facility level is critical in the operation of the nutrition programme.  
 
Basic health services should be supervised in partnership with the County Health 
Department (CHD) to identify quality issues for improvement. Malaria testing and 
medicine should be available at all PHCCs and PHCUs to allow for proper treatment. 

                                                           
2
 The proportion of children 12-15 months of age who are fed breastmilk 
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Contingency stocks of essential medications should be procured to ensure availability at 
health facilities in times of shortages or pipeline breaks.  
 
Future monitoring of nutrition situation is necessary to quickly identify if the situation is 
deteriorating. It will be useful to carry out another SMART survey later in 2014 at the 
same time that the 2013 post-harvest survey occurred  to evaluate the nutrition situation 
over the year and to compare to past years to better plan for future programming needs.  
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1. Introduction 
 
Aweil North County in Northern Bahr el Ghazal (NBeG) State in South Sudan remains 
amongst the highest risk counties for child malnutrition and mortality in 2014. Concern 
Worldwide conducted a SMART survey in 2013 and found that Global Acute Malnutrition 
(GAM) rates (using Weight for Height (WFH) method) was above the acceptable WHO 
emergency thresholds of 15%. Good nutrition, especially in the ‘window of opportunity’—
from conception to 24 months— is essential to allow for full physical and intellectual 
capacity, educational performance, and productivity. Against this elevated baseline level, 
the malnutrition rate tends to peak between the months of April and September. In Aweil 
North the pre-harvest GAM prevalence in 2013 was 26.4% and Severe Acute Malnutrition 
(SAM) was 5.4%.   
 
Due to its proximity to the almost three decade long civil conflict with Sudan, Northern 
Bahr el Ghazal State has suffered chronic under development, and its infrastructure, 
community resources and capacity remain weakened and underdeveloped.  It is the 
poorest state in South Sudan with minimal capacity to provide even the most basic of 
services and is also the most food insecure state with 62% of the population moderately 
food insecure and 10% severely insecure3 which is also attributed to poor agronomic 
practices.  
 
Factors such as sub-optimal Infant and Young Child Feeding Practices, food insecurity, 
illness, conflict, and displacement exacerbate the critical nutrition situation.4  Within the 
Ministry of Health (MoH), nutrition has a low priority and receives an insufficient allocation 
of staff and resources to support sustainable nutrition programme implementation and 
delivery.  
 
According to FAO/WFP Crop and Food Security Assessment Mission Report 2001-2012, 
reported that NBeG had the lowest average yield for all cereals. The January 2011 
Report also revealed that, 7% and 36% of the population are respectively severely and 
moderately food insecure in NBeG state. The chronic nature of GAM suggests the root of 
the problem lies in chronic food insecurity as well as sub-optimal child care practices 
which is further exacerbated by high disease burden. Analyses from the surveys 
completed so far have shown that children subsist on a diet that is generally insufficient to 
meet their nutrient needs; with no dietary diversification. Surveys during the lean months 
reveal that households’ food stocks are depleted and there is acute shortage of staple 
food. This is why there is a need for hunger season blanket supplementary feeding to 
reduce the rising malnutrition rates. 
 
Concern, an active member of the Nutrition Cluster, has implemented nutrition 
programmes in NBEG since 2000. The proposed activities are integrated in Concern’s 
overall health, nutrition and food security programmes addressing the underlying causes 
of malnutrition.[1] Without Concern’s assistance, malnutrition rates are expected to worsen 
due to 1) seasonal floods affecting food production while concurrently increasing the 
disease burden; 2) Sudan-South Sudan border insecurity, 3) number of IDPs and 
returnees present. The County Health Department (CHD) has limited capacity and lack of 
resources to implement nutrition interventions without support from Concern. Concern 
partners with UNICEF & WFP for nutrition supplies and has funding for Basic Package of 
Health Services (BPHS) provision (excluding nutrition) from Crown Agents (HPF).  
 
With Concern support (Irish Aid, ECHO and UNCHF funding), 16 health facilities in Aweil 

                                                           
3 Annual Needs and Livelihoods Analysis Report, February 2012 
4 Situation Analysis of Nutrition in Southern Sudan. GoSS/MoH/DN (2009) 
[1] As identified by UNICEF’s conceptual framework for malnutrition. http://www.unicef.org/sowc98/silent4.htm 
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North are now providing nutrition services. 

1.1 Survey Objectives 
 
The main objective of the survey was to determine the level of acute malnutrition among 
children aged 6-59 months and analyse possible factors contributing to malnutrition. It will 
also contribute to effective planning and implementation of further nutrition interventions 
in the area.  
 
The specific objectives of the survey were: 

 To estimate the prevalence of acute and chronic malnutrition among children aged 
6-59 months. 

 To retrospectively estimate the levels of crude mortality rates and under five 
mortality rates. 

 To estimate the coverage of health interventions (e.g. measles vaccinations 
among children aged 9-59 months, vitamin A supplementation and de-worming 
among children aged 6-59 months). 

 To assess the prevalence of perceived morbidities in under five children. 

 To assess contextual factors associated with malnutrition in the county, such as 
health, hygiene and sanitation, and food security and livelihoods. 

 To understand key Infant and Young Child Feeding (IYCF) practices in the survey 
area for children aged 0-23 months. 
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2. Methodology 
 
This survey was a cross-sectional study with two-stage sampling using Standardized 
Monitoring and Assessment of Relief and Transition (SMART) methodology.  

2.1 Sample size 

 
Two-stage cluster sampling was chosen because simple random sampling was not 
feasible given the large geographic area and lack of a complete and recent list of 
households in the county.  
 
The sample size was calculated using Emergency Nutrition Assessment (ENA) for 
SMART Nov 8th 2011 version software. An estimated prevalence of 26.0% GAM was 
used based on the results of the April 2013 pre-harvest SMART survey. A desired 
precision of 5.0% was used as this will allow the estimate to be precise enough to 
compare results to the previous year and to make decisions regarding programme 
interventions. A design effect (DEFF) of 1.8 was used to take into account heterogeneity 
of population and returnees and IDPs in the area. An average household size of 6 people 
and 20% of children under the age of 5 years were used based on results of the previous 
year survey. A 5% non-response rate was included to account for any households which 
were absent or refused to be included in the sample. Thus, a sample size of 579 children 
and 565 households were needed for inclusion in the cross sectional anthropometric 
survey.  
 
The sample size for mortality was based upon an estimated death rate of 0.7 deaths per 
10,000 per day. This was based on the results of the 2013 pre-harvest SMART survey. A 
desired precision of 0.5/10,000/day was used as this will allow the estimate to be precise 
enough to compare results to the previous years. A design effect (DEFF) of 2 was used 
to take into account heterogeneity of population. A recall period of 90 days was used with 
the beginning of the recall period corresponding with the Christmas holiday. An average 
household size of 6 was used an a 5% non-response rate was included to account for 
any households which were absent or refused to be included in the sample. Thus a 
sample size of 457 households was needed for inclusion in the retrospective mortality 
survey.  
 
As the sample size needed for anthropometry was larger than that for mortality, it was 
decided to administer the mortality questionnaire in every household.  
 
It was decided that 1 team could visit 14 households per day taking into consideration 
travel time and population density. This meant that 44 clusters needed to be selected.  
  
Table 1: Sample size calculation 

Indicator Estimated 
prevalence 

Desired 
Precision 

DEFF Avg 
HH 
size 

Children 
under 5 

Non- 
response 
rate 

Required 
sample size 

Persons HHs 

GAM 26.0% 5% 1.8 6 20% 5% 579 565 

CMR 0.7 0.5 2 6 - 5% 2602 457 

 

2.2 Sampling procedure: selecting clusters 
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Data for the sampling frame came from village level population data used during the 2013 
pre-harvest survey conducted by Concern Worldwide. The village list with population 
sizes was updated by the County Health Department (CHD) and the Relief and 
Rehabilitation Commission.  
 
All villages were able to be selected for inclusion in the survey and 44 clusters were 
randomly selected by assigning probability proportional to population size (PPS). Five 
reserve clusters were also selected in the same manner.  

2.3 Sampling procedure: selecting households and children 

 
Households were selected using simple random sampling (SRS). Segmentation was first 
used if villages had more than 100 households, with a segment chosen based by 
assigning probability proportional to population size. Households were then selected from 
the chosen segment using SRS.  
 
On arrival in the selected villages, the survey teams first estimated the number of 
households in village with the village leader. If the total number of households were less 
than or equal to 100, all households in the village were listed and 14 households were 
randomly selected from the list. When a village was larger than 100 households, the 
village was segmented using natural boundaries or Gols (administrative unit smaller than 
a village, also referred to as a sub-village). The estimated population of the segments 
were recorded and a segment was chosen using PPS. All households in the selected 
segment were then listed and the number of required households were randomly 
selected using SRS. 
 
The procedure for simple random sampling was to first make an exhaustive list of all 
households in the village, with each household only recorded once. This was done with 
the village leader. Each household was numbered. Next, one slip of paper for each 
household in the list with the household number was folded and put into a container. 
Then, the village leader was asked to select the required 14 households from the 
container and these households were recorded on the form as selected.  
 
Empty households and households with absent children were revisited in the afternoon 
by the team before departing the village. Empty and non-responding households were not 
replaced as a 5% non-response rate was built into the sample size. If more than 50% of 
households in village were absent, the village would be revisited at a later date to find the 
selected households, but this did not have to be done during the survey. 
 
As the basic sampling unit was the household, children were not selected independently 
of the household. All children 6-59 months in the selected households were included in 
the anthropometric survey. Respondents were mothers or caretakers of the children in 
the household.  
 

2.4 Case definitions and inclusion criteria 

 
The definition of a household was a group of people living under same roof and sharing 
food from the same pot for a period of at least 6 months. In home compounds with 
multiple wives, those living and eating in different houses were considered as separate 
households. Wives living in different houses and eating from same pot were considered 
as one household. During the household listing mainly the woman’s name was recorded 
to indicate/identify each household.  
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Children aged between 6 and 59 months were eligible for the anthropometric survey. Age 
was assessed using multiple methods as it is often difficult to determine. First the mother 
or caretaker would be asked to show any card indicating the age of the child, such as the 
child health card or a mother’s antenatal care card. If no document was available, age 
was estimated using a local events calendar or by assessment of physical characteristics 
or developmental milestones. If age was unknown, the height range of 65 cm to 110 cm 
could be used for inclusion in the survey.  
 
To determine if a child’s height or length should be taken, a cut-off of two years was used 
with height taken for children above two years and length taken for children below two 
years. Enumerators were informed to take time to determine accurate age for children. 
Enumerators were informed of the cut-off of 87 cm that can be used when age was 
unknown, but this was not recommended for use so that all would follow one criteria.  
 
Weight was taken using a 25 kg salter scale and recorded to the nearest 0.1 kg. 
Height/length was measured using a wooden height board and recorded to the nearest 
0.1 cm. Measurement of mid upper arm circumference (MUAC) was taken using a 
coloured tape and recorded to the nearest 0.1 cm. The presence of bilateral pitting 
(nutritional) oedema was determined by pressing with the thumbs on both feet for three 
seconds. If a shallow pit remained in both feet after removal of thumbs, it was recorded 
as oedematous and a photo was taken. 
 
The case definition of Global Acute Malnutrition (GAM) was any child 6-59 months with a 
z-score <-2 SD or MUAC <12.5 cm. The case definition of Severe Acute Malnutrition 
(SAM) was any child with a z-score <-3 SD or MUAC <11.5 cm. WHO  Standards 2006 
were used to report anthropometry results.  
 
The length of the recall period was 90 days for the mortality survey. Christmas holiday 
was the well-known event used to explain to survey responders the date of the start of 
the recall period. The mortality questionnaire was conducted in all selected households, 
even in those households with no eligible children for anthropometry.  
 
Other indicators were included in additional questionnaire: 1) components of food security 
and livelihoods asked to households with children 6-59 months, 2) water and sanitation 
questions asked to households with children 0-59 months, 3) Infant and Young Child 
Feeding (IYCF) questions asked to households with children 0-23 months-- given to the 
youngest child, and 4) the health questions asked to households with children 0-59 
months. Immunization, vitamin A, and deworming status were assessed by either 
verification of immunization cards or mother’s recall. Retrospective morbidity was also 
assessed in this manner.  
 

2.5 Questionnaire, training and supervision 

 
The questionnaire was administered using the local language, Dinka. Responses were 
recorded in English in Digital Data Gathering devices (Samsung Galaxy Tablets). The 
translation of the questionnaire was agreed during the training, focusing on concepts 
difficult to translate and concepts which might have more than one translation.  
 
The questionnaire was pilot tested for one day before the beginning of the survey. Some 
small changes were necessary, which were made before beginning the survey. The pilot 
test was also used as an opportunity to observe and improve anthropometry 
measurement. Feedback was given at the end of the exercise.  
 



12 
 

There were five survey teams each comprising of one team leader and two enumerators. 
Most had previously conducted a SMART survey before. The teams were trained for five  
days by Concern Worldwide staff on survey objectives, anthropometric measurements, 
survey methodology, household selection procedures, interview skills and other aspects. 
Overall supervision was done by several Concern Worldwide staff. A standardization test 
was conducted to evaluate the capacity of enumerators prior to the survey. During the 
test, 10 children were measured by the survey team members. Members who performed 
poorly on the standardization test underwent more training to improve their skills.  
 

2.6 Data analysis 

 
Data was entered and analysed using ENA for SMART software Nov 2011, and Epi Info 
3.5.3. Data was automatically uploaded from the Digital Data Gathering devices to an 
online database which was exported to excel.   
 
A p-value of <0.05 was considered to be statistically significant. Anthropometric data was 
checked for outliers which were defined as records falling +/- 3 SD of WHZ from the 
observed mean. SMART flags were excluded from the analysis.  
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3. Results  

3.1 Anthropometric results (based on WHO Standards 2006): 

 
The definition of, global acute malnutrition is defined as <-2 z scores weight-for-height 
and/or oedema or MUAC < 12.5 cm. Severe acute malnutrition is defined as <-3 z scores 
weight-for-height and/or oedema or MUAC < 11.5 cm. 
 
Exclusion of z-scores from observed mean were made using the following SMART flags: 
WHZ -3 to 3; HAZ -3 to 3; WAZ -3 to 3. 
 
3.1.1  Distribution by age and sex 
 
The age and sex distribution of the sampled children aged 6-59 months is illustrated in 
Table 2.  Overall there was an even percentage of boys and girls in the survey and the 
overall ratio was good though there are discrepancies within the age categories. The 30-
41 month olds were the most prevalent category while the 54-59 month olds were the 
least prevalent category. Population age and sex is shown in Figure 1. 
 
Table 2: Distribution of age and sex of sample 

 Boys  Girls  Total  Ratio 

AGE (mo) no. % no. % no. % Boy:girl 

6-17  62 57.9 45 42.1 107 21.5 1.4 

18-29  62 51.2 59 48.8 121 24.3 1.1 

30-41  61 44.5 76 55.5 137 27.5 0.8 

42-53  61 61.0 39 39.0 100 20.1 1.6 

54-59  13 39.4 20 60.6 33 6.6 0.6 

Total  259 52.0 239 48.0 498 100.0 1.1 

 
 
Figure 1: Population age and sex pyramid 
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3.1.2  Prevalence of Global Acute Malnutrition by WFZ Z-scores (WHO Standards 
2006) 
 
Wasting represents the failure to receive adequate nutrition in the period immediately 

preceding the survey and may be the result of inadequate food intake or a recent episode 
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of illness causing loss of weight and the onset of malnutrition. It is also referred to as 

acute malnutrition, which is reflected by low Weight-for-Height (WFH). 

 

Table 3 shows that the prevalence of Global Acute Malnutrition (GAM) among all children 

was 15.8% (12.8 – 19.4 95% C.I.), indicative of a critical situation requiring nutritional 

intervention based on the WHO Standards5. The prevalence of Severe Acute Malnutrition 

(SAM) was found to be 1.4% (0.7 – 2.9 95% C.I.). 

 
 
Table 3: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or 
oedema) and by sex 
 

 All 
n = 488 

Boys 
n = 254 

Girls 
n = 234 

Prevalence of global 
malnutrition  
(<-2 z-score and/or oedema) 

(77) 15.8 % 
(12.8 - 19.4 
95% C.I.) 

(42) 16.5 % 
(12.2 - 22.0 
95% C.I.) 

(35) 15.0 % 
(11.4 - 19.4 
95% C.I.) 

Prevalence of moderate 
malnutrition  
(<-2 z-score and >=-3 z-score, no 
oedema)  

(70) 14.3 % 
(11.5 - 17.8 
95% C.I.) 

(36) 14.2 % 
(10.1 - 19.5 
95% C.I.) 

(34) 14.5 % 
(10.9 - 19.1 
95% C.I.) 

Prevalence of severe 
malnutrition  
(<-3 z-score and/or oedema)  

(7) 1.4 % 
(0.7 - 2.9 
95% C.I.) 

(6) 2.4 % 
(1.1 - 5.1 
95% C.I.) 

(1) 0.4 % 
(0.1 - 3.1 
95% C.I.) 

The prevalence of oedema is 0.0 % 
 
 
3.1.3  Prevalence of Acute Malnutrition by age, based on weight-for-height z-scores 
and/or oedema.  
 
Table 4 demonstrates the prevalence of wasting by child age group. The prevalence of 

SAM was highest (4.8%) among children aged 6-17 months.  

 
Table 4: Prevalence of acute malnutrition by age, based on weight-for-height z-scores 
and/or oedema 
 

  Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

(>= -3 and <-2 
z-score ) 

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 104 5   4.8 12  11.5 87  83.7 0   0.0 

18-29 118 1   0.8 20  16.9 97  82.2 0   0.0 

30-41 133 0   0.0 13   9.8 120  90.2 0   0.0 

42-53 100 1   1.0 19  19.0 80  80.0 0   0.0 

54-59 33 0   0.0 6  18.2 27  81.8 0   0.0 

Total 488 7   1.4 70  14.3 411  84.2 0   0.0 

 
 

                                                           
5
 WHO cut off points for wasting using Z scores (<-2 Z scores in populations: <5% acceptable; 5-9% poor; 10 

14% serious; >15% critical).   
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Table 5: Distribution of acute malnutrition and oedema based on weight-for-height z-
scores 

 <-3 z-score >=-3 z-score 

Oedema present  Marasmic kwashiorkor 
No. 0 

(0.0 %) 

Kwashiorkor 
No. 0 

(0.0 %) 

Oedema absent  Marasmic 
No. 7 

(1.4 %) 

Not severely malnourished 
No. 481 
(98.6 %) 

 
3.1.4  Prevalence of Acute Malnutrition based on MUAC 
 

The MUAC is a useful tool for rapidly identifying children at a higher risk of mortality 

at the community level. According to new international guidelines and 

recommendations, MUAC was taken for children of 6 month to below five years 

(Table 6). GAM, MAM and SAM rates were higher for girls. Children aged 18-29  

months old had the highest rates of SAM while 6-17 month olds had the highest rates 

of MAM. 
  
 
Table 6: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and 
by sex 

 All 
n = 491 

Boys 
n = 256 

Girls 
n = 235 

Prevalence of global 
malnutrition  
(< 125 mm and/or oedema) 

(28) 5.7 % 
(4.0 - 8.0 
95% C.I.) 

(12) 4.7 % 
(2.8 - 7.8 
95% C.I.) 

(16) 6.8 % 
(4.3 - 10.6 
95% C.I.) 

Prevalence of moderate 
malnutrition  
(< 125 mm and >= 115 mm, no 
oedema)  

(20) 4.1 % 
(2.6 - 6.2 
95% C.I.) 

(8) 3.1 % 
(1.7 - 5.8 
95% C.I.) 

(12) 5.1 % 
(3.0 - 8.6 
95% C.I.) 

Prevalence of severe 
malnutrition  
(< 115 mm and/or oedema)  

(8) 1.6 % 
(0.7 - 3.9 
95% C.I.) 

(4) 1.6 % 
(0.5 - 5.0 
95% C.I.) 

(4) 1.7 % 
(0.6 - 4.4 
95% C.I.) 

 
 
Table 7: Prevalence of acute malnutrition by age, based on MUAC cutoffs and/or oedema 
 

  Severe wasting 
(< 115 mm) 

Moderate 
wasting  

(>= 115 mm 
and < 125 mm) 

Normal 
(> = 125 mm ) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 105 2   1.9 9   8.6 94  89.5 0   0.0 

18-29 119 6   5.0 9   7.6 104  87.4 0   0.0 

30-41 134 0   0.0 2   1.5 132  98.5 0   0.0 

42-53 100 0   0.0 0   0.0 100 100.0 0   0.0 

54-59 33 0   0.0 0   0.0 33 100.0 0   0.0 

Total 491 8   1.6 20   4.1 463  94.3 0   0.0 

 
 



16 
 

3.1.5   Prevalence of Underweight by WFA Z-Scores 
 

The Weight-for-Age (WFA) indices give a mixed reflection of both the current and 

past nutritional experience of the community, therefore, does not differentiate 

malnutrition due to current and past nutritional/health experience. As such, it is a 

composite measure of both wasting and stunting, thus, a useful tool in individual 

child growth monitoring. The findings (Table 8) indicated that 22.6 % (18.8 – 27.0 

95% C.I.) of the children were underweight and 4.5 % (2.8 – 7.2 95% C.I.) severely 

underweight. Children aged 18-29 months were the most severely underweight 

(Table 9).  

 
 
Table 8: Prevalence of underweight based on weight-for-age z-scores by sex 
 

 All 
n = 486 

Boys 
n = 252 

Girls 
n = 234 

Prevalence of underweight 
(<-2 z-score) 

(110) 22.6 % 
(18.8 - 27.0 
95% C.I.) 

(60) 23.8 % 
(18.8 - 29.6 
95% C.I.) 

(50) 21.4 % 
(16.3 - 27.5 
95% C.I.) 

Prevalence of moderate 
underweight 
(<-2 z-score and >=-3 z-score)  

(88) 18.1 % 
(14.8 - 21.9 
95% C.I.) 

(48) 19.0 % 
(14.8 - 24.2 
95% C.I.) 

(40) 17.1 % 
(12.8 - 22.5 
95% C.I.) 

Prevalence of severe 
underweight 
(<-3 z-score)  

(22) 4.5 % 
(2.8 - 7.2 
95% C.I.) 

(12) 4.8 % 
(2.6 - 8.5 
95% C.I.) 

(10) 4.3 % 
(2.3 - 7.9 
95% C.I.) 

 
 
Table 9: Prevalence of underweight by age, based on weight-for-age z-scores 
 

  Severe 
underweight 
(<-3 z-score) 

Moderate 
underweight 
(>= -3 and <-2 

z-score ) 

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 103 5   4.9 13  12.6 85  82.5 0   0.0 

18-29 117 10   8.5 24  20.5 83  70.9 0   0.0 

30-41 133 3   2.3 24  18.0 106  79.7 0   0.0 

42-53 100 3   3.0 21  21.0 76  76.0 0   0.0 

54-59 33 1   3.0 6  18.2 26  78.8 0   0.0 

Total 486 22   4.5 88  18.1 376  77.4 0   0.0 

 
3.1.6  Prevalence of Stunting by WFH Z-Scores 
 
Stunting (Height-for-Age or HFA) measures linear growth and is thus an indicator of 

chronic malnutrition, which is reflective of cumulative effects of long-standing nutritional 

inadequacy and/or recurrent chronic illness. Unlike wasting, it is not affected by 

seasonality but is rather related to the effects of socio-economic development, long-

standing food security situation and child health status.  
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Chronic malnutrition, or stunting, affects 18.2% (14.9 – 22.1 95% C.I.) of children 6-59 

months. (Table 10). Children 30-41 months of age are the most severely stunted in the 

surveyed areas. (Table 11). This prevalence indicates a poor nutrition context according 

to WHO.  

 
 
Table 10: Prevalence of stunting based on height-for-age z-scores and by sex 
 

 All 
n = 478 

Boys 
n = 248 

Girls 
n = 230 

Prevalence of stunting 
(<-2 z-score) 

(87) 18.2 % 
(14.9 - 22.1 
95% C.I.) 

(46) 18.5 % 
(14.0 - 24.2 
95% C.I.) 

(41) 17.8 % 
(13.2 - 23.6 
95% C.I.) 

Prevalence of moderate stunting 
(<-2 z-score and >=-3 z-score)  

(63) 13.2 % 
(10.4 - 16.6 
95% C.I.) 

(29) 11.7 % 
(8.2 - 16.4 
95% C.I.) 

(34) 14.8 % 
(10.6 - 20.3 
95% C.I.) 

Prevalence of severe stunting 
(<-3 z-score)  

(24) 5.0 % 
(3.4 - 7.3 
95% C.I.) 

(17) 6.9 % 
(4.6 - 10.1 
95% C.I.) 

(7) 3.0 % 
(1.3 - 6.7 
95% C.I.) 

 
 
Table 11: Prevalence of stunting by age based on height-for-age z-scores 
 

  Severe 
stunting 

(<-3 z-score) 

Moderate 
stunting 

(>= -3 and <-2 
z-score ) 

Normal 
(> = -2 z score) 

Age 
(mo) 

Total 
no. 

No. % No. % No. % 

6-17 103 2   1.9 9   8.7 92  89.3 

18-29 114 8   7.0 20  17.5 86  75.4 

30-41 131 12   9.2 18  13.7 101  77.1 

42-53 98 2   2.0 14  14.3 82  83.7 

54-59 32 0   0.0 2   6.3 30  93.8 

Total 478 24   5.0 63  13.2 391  81.8 

 
 
Table 12: Mean z-scores, Design Effects and excluded subjects  
 

Indicator n Mean z-
scores ± 

SD 

Design 
Effect (z-

score < -2) 

z-scores 
not 

available* 

z-scores 
out of 
range 

Weight-for-
Height 

488 -1.01±0.94 1.00 9 1 

Weight-for-Age 486 -1.26±0.97 1.17 9 3 

Height-for-Age 478 -0.97±1.14 1.03 8 12 
* contains for WHZ and WAZ the children with oedema. 

 
3.1.7  Prevalence of Acute Malnutrition of Mothers by MUAC 
The MUAC of mothers who were pregnant or breastfeeding was measured (n=164) and 3 
mothers were found to have a MUAC less than 21.0 cm (1.8%) and 54 mothers were 
found to have a MUAC less than 23.0 cm (32.9%). 
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Table 13: Prevalence of malnutrition among mothers using MUAC 

 All Mothers 
n = 201 

Pregnant and 
Lactating Mothers 

n = 164 

Prevalence of MUAC < 21.0 cm (3) 1.5% (0.0 – 
3.2 95% C.I.) 

(3) 1.8%  
(0.0 – 3.9 95% C.I.) 

Prevalence of MUAC < 23.0 cm (65) 32.3% 
(25.2 – 39.5 

95% C.I.) 

(54) 32.9%  
(24.7 - 41.1 95% 

C.I.) 

3.2 Mortality results (retrospective over 90 days prior to interview) 

 
The Crude Mortality Rate (CMR) is 0.34 deaths per 10,000 people per day and the Under 
Five Mortality Rate (U5MR) is 0.75 deaths in children under five per 10,000 children 
under five per day. Both the CMR and the U5MR are below emergency thresholds. 
 
Table 14: Mortality rates 

 CMR (total deaths/10,000 people / day): 0.34 (0.20-0.59) (95% CI) 

U5MR (deaths in children under five/10,000 children under five / day): 0.75 (0.28-2.03) 
(95% CI) 

 

3.3 Children’s morbidity 

 
Half (49.7%) of the surveyed children reported to have been sick during the two-week 

period preceding the survey. The three main causes of child illness (Table 3.15) were 

fever/ malaria, diarrhoea and cough affecting 63.7%, 34.2% and 32.9% of the children, 

respectively.  

 
Table 15: Prevalence of reported illness in children in the two weeks prior to interview 
(n=588) 

 6-59 months 

Prevalence of reported 
illness 

(292)          49.7% 
(43.3 – 56.0 95% C.I.) 

 
Table 16: Symptom breakdown in the children in the two weeks prior to interview (n=292) 

 6-59 months 

Fever 63.7% 

Diarrhoea 34.2% 

Cough 32.9% 

Vomiting 11.3% 

Skin Infection 4.5% 

Stomach pain 4.5% 

Poor appetite/anorexia 4.5% 

Measles 0.3% 

Eye Infection 0.6% 

Other* 11.3% 

*other included flu (n=13), headache (n=6), difficulty breathing (n=2), convulsion (n=2), 
wound (n=2), runny nose/common cold (n=2), itching (n=1), nausea (n=1), body swelling 
(n=1), shivering (n=1), swollen knees (n=1), uncomfortable at night (n=1)  
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Over half of the sick children were not taken for treatment. Of those children who were 
sick in the past 2 weeks, 54.8% (n=160) were taken for treatment. Of those who were 
taken for treatment, most were taken to the Primary Healthcare Centre (PHCC), Primary 
Healthcare Unit (PHCU) or a pharmacy. 
 
Table 17: Where children were taken for treatment in the past 2 weeks among those who 
were sick (n=292) 
 

 6-59 months 

Not taken for treatment 51.9% 

PHCC 20.9% 

PHCU 14.0% 

Pharmacy 12.0% 

Hospital 3.4% 

Mobile/Outreach clinic 1.7% 

Shop 1.7% 

Community Drug Distributor (CDD) 0.7% 

Traditional practitioner/healer 0.3% 

 
Of those children with fever, 61.6% (n=185) were given something as treatment while the 
other 38.4% were not given anything. Of those given something for fever, 90 were given 
Paracetamol, 43 were given Coartem (Artesunate/Amodiaquine), 21 were given Quinine, 
10 were given metronidazole, and 18 were given something else (including 3 given local 
herbs).  
 
Of those children with diarrhoea, 68.7% (n=99) were given something as treatment while 
the other 31.3% were not given anything. Of those given something for diarrhoea, 38 
were given Oral Rehydration Salts (ORS), 6 were given sugar salt solution, 10 were given 
thin porridge, and 22 were given something else (including anti-diarrhoeal medicine and 
metronidazole). 
 
Mothers/caretakers of children who had diarrhoea in the last two weeks were asked 
about feeding of the sick child. Most responded that they had given their child less food 
and liquids as compared to when they are healthy; 72.7% gave somewhat or much less 
food than normal. And 70% gave much less liquid than normal.  
 
Table 18: Feeding of children with diarrhoea (n=99) 
 

 Liquids Foods 

Nothing 6.1% 10.1% 

Much less than normal 53.5% 50.5% 

Somewhat less than normal 17.2% 22.2% 

About the same 11.1% 10.1% 

More than normal 10.1% 5.1% 

Do not know/remember 2.0% 2.0% 

 
Mothers/caretakers were asked who made the decision to take the sick child for treatment 
and the results showed that the mother herself made the decision most of the time 
(79.4%, n=127) 
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Table 19: Who made the decision to take the sick child for treatment (n=160) 

 6-59 months 

Myself 79.4% 

Husband 26.3% 

My mother 7.5% 

My mother-in-law 2.5% 

Other* 1.9% 

*other included co-wife (n=1), sister (n=1), mother (n=1) 
 

3.4 Vaccination, Vitamin A, and Deworming Results 

 
Immunization status was obtained by verifying immunization cards and from caretaker 
recall. It should be noted that recall data is usually less reliable than observational data 
documented on a health card. A little more than half (58.3%) of children surveyed  
received measles immunization as shown by card or confirmation from the mother (Table 
20). Seventy percent of children received their BCG, 73.7% of children 12-23 months had 
DPT 1 vaccination but only 50.5% had DPT3 (Table 21). 
  

 
Table 20: Vaccination coverage: BCG for 6-23 month olds and measles for 9-59 month 
olds 
 

 BCG 
n=143 

Measles 
(with card) 

n = 472 

Measles 
(with card or confirmation from 

mother) 
n= 472 

YES 
 

(101)         70.6% 
(63.0 – 78.2 95% C.I.) 

 

(28)         5.9% 
(3.4 – 8.4 95% C.I.) 

 

(275)                         58.3 % 
(50.7 – 65.8 95% C.I.) 

 

 
Table 21: Vaccination coverage for children 12-23 months 
 

 DPT 1 
n=95 

DPT 3 
n=95 

YES 
 

(70)         73.7% 
(63.8 – 83.6 95% C.I.) 

 

(48)         50.5% 
(40.3 – 60.8 95% C.I.) 

 

 
Vitamin A supplementation coverage for children 6-59 months of age within the last six 

months prior to the survey was 20.7%. The deworming coverage in the past 6 months was 

3.2% among children 12-59 months.  

 
Table 22: Vitamin A and deworming coverage in past 6 months: Vitamin A for 6-59 
months and deworming for 12-59 months 
 

 Vitamin A 
n = 458 

Deworming 
n = 444 

YES 
 

(103)         20.7 % 
(14.1 – 27.2 95% C.I.) 

 

(14)                         3.2 % 
(1.2 – 5.1 95% C.I.) 
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3.5 Programme coverage based on this survey 

 
Mothers/caretakers were asked if any child in their home was currently registered in a 
nutrition programme, with 10.5% (n=41) reported as currently registered in a programme. 
The 10.5% included 5.6% (n=22) registered at OTP or a Stabilisation Centre (SC) at a 
health facility, 1.3% (n=5) registered at a mobile OTP/Ambulatory Therapeutic Feeding 
Center (ATFC)*, 3.8% (n=15) registered in Therapeutic Supplementary Feeding 
Programme (TSFP), and 0.5% (n=2) registered in Blanket Supplementary Feeding 
Programme (BSFP). 
 
Table 23: Programme coverage based on this survey 
 

Programme type  

Therapeutic feeding programme coverage 
(OTP/SC) at health facility 

        (22) 5.6% 
(2.3 – 9.0 95% C.I.) 

Therapeutic feeding programme coverage 
(ATFC*) at mobile site 

         (5) 1.3% 
(0.0 – 3.1 95% C.I.) 

Targeted Supplementary feeding 
programme coverage  

         (15) 3.8% 
(1.1 – 6.6 95% C.I.) 

Blanket Supplementary feeding programme 
coverage 

         (2) 0.5% 
(0.0 – 1.5 95% C.I.) 

*ATFC stands for Ambulatory Therapeutic Feeding Centre. It is run by MSF-Spain in 
Aweil North and is equivalent to OTP. 
 
Screening of children is done by Home Health Promoters (HHPs) who are community 
volunteers and by health facility staff. It was reported that 14 children (3.6%) were 
screened for malnutrition in the past month by a HHP, while 30 children (7.7%) were 
screened by a health facility staff member; meaning that 88.8% of children were not 
screened.  
 

3.6 Infant and Young Child Feeding (IYCF) practices 
 

Infant and Young Child Feeding (IYCF) practices were assessed in children aged 0-23 
months through mother recall. In the sample, 255 children were between 0-23 months. 
Among this sample, 95.7% of children had been breastfed at one point.  
 
For early initiation of breastfeeding, the proportion of children born in the last 24 months 
who were put to the breast within one hour of birth was 72.9%. An additional 20.4% were 
put to the breast between 1-24 hours after birth, 1.6% between 2-3 days and 0.8% more  
than 3 days.  
 
For exclusive breastfeeding, the proportion of infants 0-5 months of age who are fed 
exclusively with breastmilk was 34.4%. This was calculated by selecting those children 
less than 6 months who were currently breastfed and who did not consume any liquid or 
food the previous day and those who were not given anything besides breast milk in the 
first three days after delivery. The confidence interval for this indicator is larger than the 
other IYCF indicators because the sample size (infants 0-5 months) was smaller than for 
the other indicators. Of those infants 0-5 months, 11 (12.2%) were given sugar/glucose 
water, 7 (7.8%) were given animal milk, 3 (3.3%) were given plain water, 2 (2.2%) were 
given water with salt, and 1 (1.1%) was given infant formula in the first 3 days after 
delivery. 
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Continued breastfeeding at 1 year, the proportion of children 12-15 months of age who 
are fed breastmilk, was 87.9% (n=29) 
 
Minimum dietary diversity, the proportion of children 6-23 months of age who received 
foods from 4 or more of the 7 food groups, was 19.4% (n=32). 
 
Minimum meal frequency, the proportion of breastfed and non-breastfed children 6-23 
months who received solid, semi-solid, or soft foods (but also including milk feeds for 
non-breastfed children), the minimum number of times or more, was 27.3% (n=45). The 
minimum number of times a child 6-8 months who is breastfed should eat per day is 2 
times. The minimum number of times a child 9-23 months who is breastfed should eat per 
day is 3 times. The minimum number of times a child 6-23 months who is not breastfed 
should eat per day is 4 times. 
 
The minimum acceptable diet, the proportion of children 6-23 months of age who met the 
minimum dietary diversity and the minimum meal frequency during the previous day, was 
6.1%. 
 
The proportion of children 6-23 months of age who received an iron-rich food in the past 
24 hours was 52.7% (n=87). Iron rich food included fish/seafood (fresh or dried), meat 
(beef, goat, chicken, birds, mutton, duck, etc.), offal (liver, heart, kidneys, intestines, etc.) 
and insects/termites/ants. 
 
Table 24: IYCF indicators 
 

Indicator  

Early initiation of breastfeeding (n=255) (186) 72.9%  

Exclusive breastfeeding (n=90) (31) 34.4%  

Continued breastfeeding (n=33) (29) 87.9%  

Dietary diversity (n=165) (32) 19.4%  

Meal frequency (n=165) (45) 27.3%  

Minimum acceptable diet (n=165) (10) 6.1%  

Consumption of iron-rich foods (n=165) (87) 52.7%  
 

3.7 Health  
 

Children 6-59 months who reportedly slept under a mosquito net the previous night were 
29.3% (n=172). 
 
Mothers were asked where they gave birth to their youngest child and 90.9% (n=199) 
reported giving birth at home.  
 
Table 25: Place of birth of youngest child 

Place  

Home (199) 90.9% 

Hospital (11) 5.0% 

PHCC (3) 1.4% 

PHCU (3) 1.4% 

During travel (2) 0.9% 

Church (1) 0.5% 

 
It was reported that 82.6% of women (n=181) attended AnteNatal Care (ANC) during their 
last pregnancy. Most attended ANC at a PHCC (42.0%) or a PHCU (25.6%).  
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Table 26: Place attended for ANC during last pregnancy 
 

Place  

PHCC (92) 42.0% 

PHCU (56) 25.6% 

Hospital (30) 13.7% 

Traditional Birth Attendant (2) 0.9% 

Clinic (1) 0.5% 

Did not attend ANC (38) 17.4% 

 
Those that attended ANC four times or more was 40.2% (n=88). 
 
During their last pregnancy, 59.8% (n=131) were given iron tablets. Of those that were 
given iron tablets during their last pregnancy, 45.0% (n=59) took the tablets for more than 
3 months, while 48.9% (n=64) took the tablets for less than 3 months (6.1% did not know 
how many months they took the tablets).  
 
Seventy-one percent (70.9% n=278) respondents reported that they were not currently 
using family planning. One mother reported to be using a modern method of family 
planning (0.3%) and 41 reported using a traditional method (10.5%) while 18.4% (n=72) 
were abstaining from sexual intercourse. Modern method options included injection, pill, 
implant or condom. Traditional methods included breastfeeding, rhythm method, and 
withdrawal. 
 
Respondents were asked if they had received free healthcare in the last year, with 17.6% 
(n=69) reporting that they had received healthcare free of cost. The other 82.4% (n=323) 
of respondents did not receive free healthcare.  
 
When asked about HIV, 49.5% of respondents (n=192) had heard of HIV. Of those who 
had heard of HIV, 50.5% (n=97) did not know how to protect themselves from HIV. 
Multiple answers were recorded when asked how they can protect themselves from HIV 
and the responses are shown in the table below.  
 
Table 27: Reported ways to protect against HIV 
 

Way to protect against HIV  

Do not know (97) 50.5% 

Limit sex to one partner (44) 22.9% 

Avoid sharing razors/blades      (37) 19.3% 

Nothing                                                                                                                   (15) 7.8% 

Limit number of sexual partners (10) 5.2% 

Avoid sex with prostitutes (9) 4.7% 

Abstain from sex (6) 3.1% 

Avoid sex with persons who may have sex with many partners                                                                                                (6) 3.1% 

Use condoms (5) 2.6% 

Avoid blood transfusions                                                           (4) 2.1% 

Avoid mosquito bites (4) 2.1% 

Avoid intercourse with persons of the same sex (3) 1.6% 

Avoid injections (3) 1.6% 

Avoid sex with persons who inject drugs                                   (2) 1.0% 

Avoid kissing (2) 1.0% 

Seek protection from traditional healer                            (1) 0.5% 
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3.8 Water, sanitation and hygiene 

 
The households were asked about their current main source of drinking water as well as 
the main source of drinking water during the rainy season. This survey was conducted in 
April, which is right before the beginning of the rainy season. The most common main 
source of drinking water, both currently and during the rainy season, was borehole 
followed by surface water (river/stream).  
 
Table 28: Main source of drinking water currently and during rainy season 

Main source of drinking water Currently During rainy season 

Borehole (307) 78.3% (266) 67.9% 

Surface water (river/stream) (55) 14.0% (63) 16.1% 

Open well (20) 5.1% (27) 6.9% 

Unprotected spring (7) 1.8% (10) 2.6% 

Protected well (2) 0.5% (1) 0.3% 

Protected spring (0) 0.0% (2) 0.5% 

Piped water/household 
connection/water tank 

(1) 0.3% (0) 0.0% 

Pond/dam (0) 0.0% (23) 5.9% 

 
Respondents were asked how long it takes to collect water for the household (including 
travel to and from and waiting time). Most households took less than two hours to collect 
water, with 34.7% taking less than 30 minutes, 33.2% taking 30 minutes to 1 hour, and 
26.0% taking 1 hour to 2 hours.  
 
Table 29: Time needed to collect water for the household 

Time to collect water  

Less than 30 minutes (136) 34.7%  

30 minutes to less than 1 hour (130) 33.2%  

1 hour to less than 2 hours (102) 26.0%  

2 hours to less than 4 hours (23) 5.9%  

4 hours and above (1) 0.3%  

 
Households were asked how many jerricans of water the household used yesterday in 
total. The common size of jerrican in the area is 20 litres, so this was used as a standard. 
Most families used between 4-5 jerricans (45.9%) or 2-3 jerricans (37.8%). 
 
Table 30: Jerricans of water used yesterday 

Jerricans (20L) used yesterday  

0 – 1 (9) 2.3% 

2 – 3 (148) 37.8% 

4 – 5 (180) 45.9% 

6 + (55) 14.0% 

 
It was found that 95.2% of households did not take any measure to treat the water before 
drinking. Of the 4.8% (n=19) who treated the water, 15 (3.8%) filtered the water with a 
cloth, 4 (1.0%) boiled the water and 1 (0.3%) used chlorination.  
 
Hand washing was practiced at least once the day before the survey by 85.2% of 
households (n=334); 73.5% washed hands before eating; 60.5% before preparing food, 
21.7% before feeding a child, 15.1% after cleaning a child who has defecated, and 11.7% 
washed their hands after defecation (multiple responses were allowed). 
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Table 31: Times of hand washing yesterday 

Time washed hands yesterday  
Before eating (288) 73.5% 
Before preparing food (237) 60.5% 
Before feeding a child (85) 21.7% 
After cleaning a child who has defecated. (59) 15.1% 
After defecation (46) 11.7% 
Other (21) 5.4% 

* Other included: after waking up, when hands are dirty, after cleaning, etc. 
 
With hand washing, 35.5% (n=139) reported using something in addition to water to wash 
their hands. Hand washing using water plus soap was practiced by 33.9% (n=133), while 
1.3% (n=5) reported using water plus ash. Presence of soap was confirmed by asking 
respondents to show the interviewer the soap, with 32.4% (n=127) currently having soap. 
Most soap was bar soap.  
 
Households were asked about the place where members of the household usually 
defecate (multiple responses were allowed). The most common place of defecation was 
bush/undesignated open area (92.6%). 
 
Table 32: Place where members of the household usually defecate 

Place for defecation  

Bush/undesignated open area (363) 92.6% 

Designated open area (41) 10.5% 

Pit latrine (10) 2.6% 

Hole (0) 0.0% 

VIP latrine (0) 0.0% 

3.9 Food Security and Livelihoods 
 

Male headed households comprised 80.4% (n=315) of the sample of 392 households 
with children under 5 years of age, while female headed households were 19.6% (n=77).  
 
The most common main sources of income reported by households in the past 30 days 
were sale of natural resources (29.8%), brewing (14.8%), and salaried work (14.0%). 
Households were asked to give their one main source of income as the response.  
 
Table 33: Main source of income reported by households in last 30 days 

Source of income  

Sale of natural resources (firewood  grass) (117) 29.8% 

Brewing (58) 14.8% 

Salaried work (55) 14.0% 

Sale of crops (33) 8.4% 

Other petty trading (29) 7.4% 

Small business (23) 5.9% 

Family support (20) 5.1% 

Casual labour (18) 4.6% 

Sale of livestock (14) 3.6% 

Skilled labour (10) 2.6% 

Other (specify) (7) 1.8% 

Sale of animal products (4) 1.0% 

Sale of fish (3) 0.8% 

Sale of food aid (1) 0.3% 
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The most common main sources of food reported by households in the past 7 days were 
market/shop purchase (50.3%) and own production (40.6%). Households were asked to 
give their one main source of food as the response. 
 
Table 34: Main source of food reported by households in the past 7 days 
 

Source of food  

Market/shop purchase (197) 50.3% 

Own production (159) 40.6% 

Work for food (15) 3.8% 

Gifts (7) 1.8% 

Gathering (6) 0.7% 

Borrowing/debt (5) 1.3% 

Food aid (3) 0.8% 

 
Out of their total household monthly expenditure, most reported that they spent 26-50% 
of their income on food (n=167, 42.6%) while those that spent more than 50% of their 
income on food was 29.8% (n=117).  
 
Table 35: Monthly expenditure on food 
 

Expenditure on food   

>50% (117) 29.8% 

26-50% (167) 42.6% 

1-25% (31) 7.9% 

0% (6) 1.5% 

Do not know (71) 18.1% 

 
Those that reported food insecurity in the past 30 days, when there were times when 
there was not enough food or money to buy food, were 62.0% (n=243).  
 
Those that experience food insecurity (n=243) were asked about the coping strategies 
they used in these times. Respondents were asked this as an open question with multiple 
answers recorded. The most common coping strategies reported were borrowing/kinship 
support (49.8%), reducing number of meals for family (39.9%), and relying on less 
preferred/cheaper food (34.6%). 
 
Table 36: Coping strategies used by household experiencing food insecurity 
 

Coping Strategy  

Borrowing/kinship support (121) 49.8% 

Reduce number of meals for family (97) 39.9% 

Rely on less preferred/cheaper food (84) 34.6% 

Reduce portion size at meals (36) 14.8% 

Reduce number of meals adults eat (33) 13.6% 

Sell more animals than usual (32) 13.2% 

Other (Specify) (19) 7.8% 

*other included gathering, increase working, market purchase, food relief, demand money 
from person, and nothing 
 
Respondents were asked about the three main shocks currently faced by their 
household. The most common shocks were expensive food (94.2%), human sickness 
(72.8%), and lack of water (35.0%).  
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Table 3.35: Main shocks currently facing households 

Shocks  

Expensive food (229) 94.2% 

Human sickness (177) 72.8% 

Lack of water (85) 35.0% 

Delay of rains (32) 13.2% 

Pest/crop disease (32) 13.2% 

Floods (23) 9.5% 

Insecurity (16) 6.6% 

Livestock disease (11) 4.5% 

No shocks (5) 2.1% 

Other (Specify) (44) 18.1% 

*other included lack of housing, lack of essential non-food items, no source of 
money/work, drought, etc.  
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4. Discussion 
 

4.1 Nutritional status 

 
Boys and girls were equally represented in the survey showing no systematic bias. The 
ratio of boys to girls was 1.1 with 52.0% boys (n=259) and 48.0% girls (n=239). The age 
distribution is similar to the normal WHO age distribution. The age ratio of children 6-29 to 
30-59 is 0.84 compared to the WHO value of 0.85. 
 
Prevalence of Global Acute Malnutrition (GAM) of 15.8% and prevalence of Severe Acute 
Malnutrition (SAM) at 1.4% are based on WHZ WHO Standards 2006 and are above the 
emergency IPC thresholds. These rates are typical of the area. Prevalence of GAM 
based on MUAC is 5.7% and SAM is 1.6%. 
 
Compared to the pre-harvest survey done in 2013, the rates from this survey are lower, 
as the GAM rate in 2013 was 26.4% and SAM was 5.4% based on WHZ.  
 

4.2 Mortality 

 
The Crude Mortality Rate was 0.34 deaths per 10,000 people per day and the under-five 
mortality rate was 0.75 deaths in children under five per 10,000 children under five per 
day. These rates are not above emergency thresholds.  
 
The mortality rate is typical of the area. 
 

4.3 Children’s morbidity 

 
As 49.7% of children were reported to have an illness in the prior two week, this may be 
among the major possible causes of malnutrition. The most common illnesses were fever, 
diarrhoea, and cough. Only 54.8% of children who were sick in the past two weeks were 
taken for treatment. As illness can be considered a major cause of malnutrition, it is 
worrying that half of children are not receiving treatment during illness. Barriers to access 
healthcare include price, as patients often have to pay some money for the service, as 
well as distance, lack of awareness for services, and lack of medications in the health 
facilities.  
 
For fever, children most commonly received paracetamol, coartem, quinine, and 
metronidazole. While the cause of fever is not known from the survey, one of the most 
common causes of fever is malaria. In these cases, malaria medication was only 
prescribed to 34.6% of children who went for treatment for fever.  
 
Sixty-eight percent of the children with diarrhoea were treated. Of those given something, 
the majority received of ORS, sugar salt solution or metronidazole, but 10.1% were given 
thin porridge as treatment which will aid in recovery but not cure the diarrhoea. Moreover, 
it was found that most caretakers were not feeding the sick children properly, as most 
reported giving the child less food and liquids compared to when they were healthy. 
Improper feeding during sickness can lead to malnutrition. 
 
It is likely that morbidity will increase as the rainy season begins. 
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4.4 Vaccination, Vitamin A and Deworming 

 
Immunization coverage is low in Aweil North. Most children do not have an immunization 
card to verify immunization status. Measles coverage with card or recall was 58.3%. BCG 
coverage is higher at 70.6%. DPT 1 coverage among 12-23 month old children was 
73.7% and DPT 3 was 50.5%, showing children tend to drop out during a vaccination 
series.  
 
Vitamin A and deworming coverage was very low, with only 20.7% of children receiving 
vitamin A in the past six months and 3.2% receiving deworming medication.  
 

4.5 Programme coverage based on this survey 

 
Programme coverage was measured for Therapeutic Feeding Programmes at health 
facility level (OTP/SC) and at mobile sites (Ambulatory Therapeutic Feeding Centre) as 
well as for SFP programmes (TSFP and BSFP). Therapeutic feeding programmes in total 
enrolled x6.9% of children which seems to show good coverage as those children with 
severe malnutrition using MUAC was 1.6% and with WHZ was 1.4%. A coverage survey 
would help to better determine the coverage rate. TSFP coverage was 3.8% compared to 
4.1% of children with Moderate Acute Malnutrition (MAM) according to MUAC or 14.3% 
with MAM based on WHZ. This indicates that the TSFP programme is not covering all 
children with MAM in the county.  
 
Screening for malnutrition is an important component of the nutrition programme in the 
county and is done by HHPs and health facility staff. Children screened in the past month 
by an HHP were 3.6% and those screened by a health facility staff were 7.7%. This 
means that 88.8% of children were not screened for malnutrition in the past month. In 
order to increase programme coverage, especially for TSFP, more screening is needed. 
Screening will help to ensure children are referred correctly for treatment at the heath 
facility.   

 

4.6 Infant and Young Child Feeding 

 
Poor Infant and Young Child Feeding practices are a cause of malnutrition in Aweil North. 
Most children (95.7%) were breastfed at some time. Early initiation of breastfeeding was 
72.9%. This is low due to prelacteal feeds and delays in putting the child to the breast. 
Most infants were breastfed within the first day of birth. 
 
Exclusive breastfeeding was very low, with 34.4% of infants 0-5 months exclusively 
breastfed. Those infants who were not exclusively breastfed included those who were 
given something within the first three days after delivery, as well as those who were given 
food or liquids in the previous day. Infants who are not exclusively breastfed are at a 
higher risk for morbidity and malnutrition. 
 
Complementary feeding practices were also poor. Minimum dietary diversity was 19.4% 
of respondents. Fruits are very uncommon in the area. Consumption of greens or 
vegetables was low. Iron-rich food consumption was 52.7%. Minimum meal frequency 
was also low, with less than a third (37.3%) of children consuming at least the minimum 
number of meals per day. As a result, minimum acceptable diet was 6.1%.  
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4.7 Health 

 
Insecticide Treated Nets (ITN) usage was low with less than a third (29.3%) of children 
reportedly sleeping under a mosquito net the previous night. From the survey it is not 
known if these households owned a mosquito net. It would be useful to determine if 
mosquito nets are being misused or if they are not available in households.  
 
Almost all women (90.9%) gave birth at home. Most women (82.6%) attended ANC 
during their last pregnancy, but of those that attended ANC only 59.8% were given 
iron/folic acid tablets. The low percentages of women given iron/folic acid brings to 
question the quality of the ANC service provided. It is also notable that only 40.2% of 
women attended ANC the recommended minimum number of times (4 times).  
 
Most respondents were not using family planning (70.9%) and of those who were using 
family planning, only one reported to be using a modern method. Low usage of family 
planning can lead to insufficient birth spacing which can lead to low birth weight babies, 
among other risk factors in the generational cycle of poverty. 
 

4.8 Water, Sanitation and Hygiene 

 
Poor WASH practices contribute to morbidity and malnutrition. Evidence for 
environmental enteropathy shows a link between diarrhoea and poor chid growth 
(stunting).  
 
The main source of drinking water for most households is a borehole in both the rainy 
and dry season. However, more families begin to use unsafe water sources such as 
rivers and ponds during the rainy season. Some areas in Aweil North become 
inaccessible during the rainy season which may limit access to safe water sources. More 
information is needed in order to understand the reasons for decreased use of safe water 
sources during the rainy season. Almost all households (95.2%) did not treat water before 
drinking. Only 15 reported filtering water, 4 reported boiling water and 1 used chlorination.  
 
The majority of households (85.2%) reported washing their hands the previous day, but 
most hand washing was associated with eating (before eating and before preparing food). 
Very few (11.7%) reported washing hands after defecation or after cleaning a child who 
had defecated (15.1%). This is worrying as faecal-oral transmission of disease frequently 
leads to diarrhoea. Only a third of households had soap and only 1.3% reported using 
ash. It would be useful to know more about perception of ash as a hand washing agent.  
 
Further contributing to poor WASH practices and diarrhoeal disease is the practice of 
widespread open defecation. Most households (92.6%) defecated in the bush or an 
undesignated open area.  
 

4.9 Food Security and Livelihoods 

 
Half of households obtained food from market/shop purchase, while only 40.6% reported 
that their main source of food was their own production. Seasonality should be kept in 
mind, as this survey was conducted in April, with the main harvest occurring later in the 
year. At the time of the survey, most households spent 35% or more of their income on 
food, with almost a third spending more than 50% on food. A total of 62.0% reported that 
during the past month there were times when they did not have enough food. Those that 
experienced food insecurity reported that they coped by borrowing, reducing the number 
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of meals consumed and/or eating less preferred/cheaper food. Almost all households 
reported that they were currently facing expensive food prices. Other common shocks 
were human sickness and lack of water. 
 
Food insecurity can be seen as one of the major causes of malnutrition in the area as 
seen in the reported shortages of food and coping strategies used to mitigate the 
shortages. 
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5. Conclusions and Recommendations 
 

Based on the prevalence of GAM and SAM, an emergency response is required in the 
area. Outpatient Therapeutic Programme, Stabilization Centre and Targeted 
Supplementary Feeding Programme must be continued and scaled up in areas of low 
coverage. BSFP is needed to help prevent the nutrition situation from deteriorating.  
 
The TSFP programme needs to be scaled up as coverage of MAM cases is low. 
Currently, the food available for TSFP is limited based on supply available from WFP, but 
target numbers with WFP are currently under revision. Supply chain issues limit quality of 
the nutrition programming. NGOs should consider procuring a contingency stock of 
therapeutic and supplementary food.  
 
Basic health services, such as ANC visits, should be supervised in partnership with CHD 
to identify quality issues for improvement.  
 
A vaccination campaign combined with vitamin A and deworming is needed, as rates are 
very low. Strong emphasis should be placed on community mobilization to increase 
coverage rates.  
 
Malaria testing should be available at all PHCCs and PHCUs to allow for proper 
treatment. 
  
Contingency stocks of essential medications should be procured by various partners to 
ensure availability at PHCC and PHCU level, especially as part of the treatment for 
malnutrition when children are at increased risk of death.  
 
Increased screening by both HHPs and health facility staff is needed. This will help 
improved early detection, referral and treatment of malnutrition cases as well as referrals 
for common childhood illnesses.  
 
IYCF promotion should focus not only on education but also on behaviour change 
strategies. Many challenges face mothers in regards to proper IYCF and WASH 
practices, not only lack of education. Access to safe water and diverse foods are 
important issues to address. Targeting messages at husbands would be a good strategy 
to improve access to diverse food as men are most commonly the head of the household. 
The feasibility of hand washing with ash should be assessed and if positive, promoted as 
an alternative to soap since most homes do not have access to soap. Hand washing 
messaging should focus on doing after defecation since this is the time that most 
mentioned that handwashing doesn’t occur. Many people already practice hand washing 
before eating, so focus on hand washing after defecation will allow for targeted messages 
around the specific behaviour. Marked improvements in childhood morbidity, especially 
diarrhoea disease, would be seen by focusing on this behaviour.  
 
Scale up of food security and WASH programming is vital in Aweil North to complement 
existing health and nutrition programming. Linkages should be formed with other partners 
who may be working in these sectors.  
 

Future monitoring of the nutrition situation is necessary to quickly identify if the situation is 
deteriorating. It’s recommended that another SMART survey occur post-harvest around 
October. Screening for malnutrition by community volunteers should continue to identify 
malnourished children for referral to the programme.  
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It will be useful to carry out another SMART survey late 2014 after the harvest to evaluate 
the nutritional situation over the year and to compare to past years to better plan for 
future programming needs.  



34 
 

6. Acknowledgements 
 
Concern Worldwide South Sudan programme would like to thank the data collection 
teams who participated in this survey to make it a success.  
 
Appreciation goes to the County Health Department of Aweil North who supported the 
survey. Thanks also go to the County Commissioner and the RRC for their support and 
approval of the survey.  
 
We appreciated the time of all respondents and the entire community of Aweil North from 
whom this valuable information was obtained.  
 
Funding for this survey was provided by UNCHF, ECHO, and Irish Aid.  
 



35 
 

7. Appendices 
 

Appendix 1: Plausibility Report 

 

Plausibility check for: RSS_0414_Concern_AweilNorth.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 >5.0-10   >10  

(% of in-range subjects)                0      5        10      20         0 (0.2 %)  

Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001    <0.000  

(Significant chi square)                0      2        4       10         0 (p=0.370)  

Overall Age distrib      Incl    p    >0.1  >0.05    >0.001    <0.000  

(Significant chi square)                0      2        4       10         4 (p=0.002)  

Dig pref score - weight  Incl    #    0-5   5-10     10-20     > 20  

                                        0     2         4        10        2 (7)  

Dig pref score - height  Incl    #    0-5   5-10     10-20     > 20  

                                        0     2         4        10        0 (5)  

Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20     >1.20  

                                        0     2         6        20        0 (0.94)  

Skewness  WHZ            Excl    #    <±1.0 <±2.0    <±3.0     >±3.0  

                                        0     1         3         5        0 (-0.09)  

Kurtosis  WHZ            Excl    #    <±1.0 <±2.0    <±3.0     >±3.0  

                                        0     1         3         5        0 (-0.07)  

Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001    <0.000  

                                        0     1         3         5        0 (p=0.693)  

Timing                   Excl   Not determined yet  

                                        0     1         3         5  

OVERALL SCORE WHZ =                    0-5   5-10     10-15    >15         6 %  

 

At the moment the overall score of this survey is 6 %, this is good.  

 

 

There were no duplicate entries detected.  
 

 

Percentage of children with no exact birthday: 100 %  
 

 

Age/Height out of range for WHZ:  
 

HEIGHT:  

Line=21/ID=111: -1E5 cm  

Line=26/ID=116: -1E5 cm  

Line=167/ID=257: -1E5 cm  

Line=216/ID=306: -1E5 cm  

Line=292/ID=382: -1E5 cm  

Line=311/ID=401: -1E5 cm  
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Line=332/ID=422: -1E5 cm  

Line=346/ID=436: -1E5 cm  

 

 

Anthropometric Indices likely to be in error (-3 to 3 for WHZ, -3 to 3 for HAZ, -3 to 

3 for WAZ, from observed mean - chosen in Options panel - these values will be 

flagged and should be excluded from analysis for a nutrition survey in emergencies. 

For other surveys this might not be the best procedure e.g. when the percentage of 

overweight children has to be calculated):  
 

Line=24/ID=114:   HAZ (2.209), Age may be incorrect  

Line=65/ID=155:   HAZ (4.445), WAZ (2.166), Age may be incorrect  

Line=122/ID=212:   HAZ (-6.872), WAZ (-5.502), Age may be incorrect  

Line=164/ID=254:   WHZ (-5.204), HAZ (-6.958), WAZ (-6.527)  

Line=165/ID=255:   HAZ (-4.165), Age may be incorrect  

Line=166/ID=256:   HAZ (2.346), Age may be incorrect  

Line=212/ID=302:   HAZ (2.428), Age may be incorrect  

Line=231/ID=321:   HAZ (-4.271), Height may be incorrect  

Line=321/ID=411:   HAZ (-4.951), Age may be incorrect  

Line=368/ID=458:   HAZ (-4.275), Age may be incorrect  

Line=440/ID=530:   HAZ (-5.158), Age may be incorrect  

Line=491/ID=581:   HAZ (-4.859), Age may be incorrect  

 

Percentage of values flagged with SMART flags: WHZ:  0.2 %, HAZ:  2.4 %, WAZ:  0.6 

%     

 

 

Age distribution:  
 

Month 6  : ###### 

Month 7  : ########### 

Month 8  : ######### 

Month 9  : ####### 

Month 10 : ########### 

Month 11 : ########## 

Month 12 : ############ 

Month 13 : ########### 

Month 14 : #### 

Month 15 : ###### 

Month 16 : ############ 

Month 17 : ######## 

Month 18 : ########## 

Month 19 : ########### 

Month 20 : ######### 

Month 21 : ############## 

Month 22 : ######### 

Month 23 : ##### 

Month 24 : ############# 

Month 25 : ############## 

Month 26 : ######## 

Month 27 : ##### 
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Month 28 : ############ 

Month 29 : ########### 

Month 30 : ########## 

Month 31 : ###### 

Month 32 : ############### 

Month 33 : ############## 

Month 34 : ############ 

Month 35 : ################ 

Month 36 : ####################### 

Month 37 : ################ 

Month 38 : ####### 

Month 39 : ######### 

Month 40 : ##### 

Month 41 : #### 

Month 42 : ######### 

Month 43 : ######## 

Month 44 : ###### 

Month 45 : ########### 

Month 46 : ####### 

Month 47 : ############## 

Month 48 : ################### 

Month 49 : ######### 

Month 50 : ##### 

Month 51 : ####### 

Month 52 : #### 

Month 53 : # 

Month 54 : ###### 

Month 55 : ###### 

Month 56 : ####### 

Month 57 : ##### 

Month 58 : ##### 

Month 59 : #### 

 

Age ratio of 6-29 months to 30-59 months: 0.84 (The value should be around 1.0).  

 

Statistical evaluation of sex and age ratios (using Chi squared statistic):  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      62/60.1 (1.0)      45/55.5 (0.8)    107/115.5 (0.9)    1.38 

18 to 29     12      62/58.6 (1.1)      59/54.1 (1.1)    121/112.7 (1.1)    1.05 

30 to 41     12      61/56.8 (1.1)      76/52.4 (1.5)    137/109.2 (1.3)    0.80 

42 to 53     12      61/55.9 (1.1)      39/51.6 (0.8)    100/107.5 (0.9)    1.56 

54 to 59      6      13/27.6 (0.5)      20/25.5 (0.8)      33/53.2 (0.6)    0.65 

-------------------------------------------------------------------------------------  

6  to 59     54    259/249.0 (1.0)    239/249.0 (1.0)                       1.08 

 

The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.370 (boys and girls equally represented) 

Overall age distribution: p-value = 0.002 (significant difference) 

Overall age distribution for boys: p-value = 0.066 (as expected) 

Overall age distribution for girls: p-value = 0.002 (significant difference) 

Overall sex/age distribution: p-value = 0.000 (significant difference) 
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Digit preference Weight:  
 

Digit .0  : ################ 

Digit .1  : ########################## 

Digit .2  : #################### 

Digit .3  : ##################### 

Digit .4  : ############################## 

Digit .5  : ####################### 

Digit .6  : ################################### 

Digit .7  : #################### 

Digit .8  : ############################ 

Digit .9  : ############################# 

 

Digit Preference Score: 7 (0-5 excellent, 6-10 good, 11-20 acceptable and > 20 

problematic)  

 

 

Digit preference Height:  
 

Digit .0  : ######################################################### 

Digit .1  : ############################################ 

Digit .2  : ######################################################### 

Digit .3  : ###################################################### 

Digit .4  : ############################################################### 

Digit .5  : ################################################ 

Digit .6  : #################################################### 

Digit .7  : ########################################## 

Digit .8  : ################################### 

Digit .9  : ############################################## 

 

Digit Preference Score: 5 (0-5 excellent, 6-10 good, 11-20 acceptable and > 20 

problematic)  

 

 

Digit preference MUAC:  
 

Digit .0  : ######################################## 

Digit .1  : ############################################ 

Digit .2  : ################################################################ 

Digit .3  : ############################################## 

Digit .4  : #################################################### 

Digit .5  : ########################################## 

Digit .6  : ####################################################### 

Digit .7  : ############################################# 

Digit .8  : ############################################## 

Digit .9  : ######################################################### 

 

Digit Preference Score: 5 (0-5 excellent, 6-10 good, 11-20 acceptable and > 20 

problematic)  
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Evaluation of Standard deviation, Normal distribution, Skewness and Kurtosis using 

the 3 exclusion (Flag) procedures  
 
.                                    no exclusion     exclusion from    exclusion from  

.                                                     reference mean     observed mean  

.                                                       (WHO flags)      (SMART flags)   

WHZ  

Standard Deviation SD:                      0.96             0.94          0.94  

(The SD should be between 0.8 and 1.2)  

Prevalence (< -2)  

observed:                                                                        

calculated with current SD:                                                      

calculated with a SD of 1:                                                       

 

HAZ  

Standard Deviation SD:                      1.31             1.25             1.14  

(The SD should be between 0.8 and 1.2)  

Prevalence (< -2)  

observed:                                  19.4%            19.1%            18.2%  

calculated with current SD:                22.4%            20.9%            18.4%  

calculated with a SD of 1:                 16.0%            15.4%            15.1%  

 

WAZ  

Standard Deviation SD:                      1.03             1.00             0.97  

(The SD should be between 0.8 and 1.2)  

Prevalence (< -2)  

observed:                                  22.9%                                  

calculated with current SD:                23.9%                                  

calculated with a SD of 1:                 23.3%                                  

 

Results for Shapiro-Wilk test for normally (Gaussian) distributed data:  

WHZ                                     p= 0.078         p= 0.801         p= 0.801  

HAZ                                     p= 0.000         p= 0.011         p= 0.195  

WAZ                                     p= 0.000         p= 0.005         p= 0.013  

(If p < 0.05 then the data are not normally distributed. If p > 0.05 you can consider the 

data normally distributed)  

 

Skewness  

WHZ                                        -0.23            -0.09            -0.09  

HAZ                                        -0.42            -0.11            -0.14  

WAZ                                        -0.53            -0.31            -0.26  

If the value is:  

-below minus 2 there is a relative excess of wasted/stunted/underweight subjects in the 

sample  

-between minus 2 and minus 1, there may be a relative excess of wasted/stunted/underweight 

subjects in the sample.  

-between minus 1 and plus 1, the distribution can be considered as symmetrical.  

-between 1 and 2, there may be an excess of obese/tall/overweight subjects in the sample.  

-above 2, there is an excess of obese/tall/overweight subjects in the sample  

 

Kurtosis  

WHZ                                         0.45            -0.07            -0.07  

HAZ                                         1.99             0.88            -0.16  

WAZ                                         1.48             0.42            -0.22  

(Kurtosis characterizes the relative peakedness or flatness compared with the normal 

distribution, positive kurtosis indicates a relatively peaked distribution, negative 

kurtosis indicates a relatively flat distribution)  

If the value is:  

-above 2 it indicates a problem. There might have been a problem with data collection or 

sampling.  

-between 1 and 2, the data may be affected with a problem.  

-less than an absolute value of 1 the distribution can be considered as normal.  

 

 

 

Test if cases are randomly distributed or aggregated over the clusters by calculation 

of the Index of Dispersion (ID) and comparison with the Poisson distribution for: 
 
WHZ < -2: ID=0.88 (p=0.693) 

WHZ < -3: ID=0.86 (p=0.728) 
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GAM:      ID=0.88 (p=0.693) 

SAM:      ID=0.86 (p=0.728) 

HAZ < -2: ID=1.07 (p=0.349) 

HAZ < -3: ID=0.89 (p=0.674) 

WAZ < -2: ID=1.16 (p=0.215) 

WAZ < -3: ID=1.26 (p=0.121) 

 

Subjects with SMART flags are excluded from this analysis.  

 

The Index of Dispersion (ID) indicates the degree to which the cases are aggregated into 

certain clusters (the degree to which there are "pockets"). If the ID is less than 1 and p > 

0.95 it indicates that the cases are UNIFORMLY distributed among the clusters. If the p 

value is between 0.05 and 0.95 the cases appear to be randomly distributed among the 

clusters, if ID is higher than 1 and p is less than 0.05 the cases are aggregated into certain 

cluster (there appear to be pockets of cases). If this is the case for Oedema but not for 

WHZ then aggregation of GAM and SAM cases is likely due to inclusion of oedematous 

cases in GAM and SAM estimates. 

 

 

Are the data of the same quality at the beginning and the end of the clusters?  
Evaluation of the SD for WHZ depending upon the order the cases are measured within 

each cluster (if one cluster per day is measured then this will be related to the time of the 

day the measurement is made).  

 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.91 (n=42, f=0)  ####  

02: 0.88 (n=44, f=0)  ###  

03: 1.04 (n=43, f=0)  ##########  

04: 1.08 (n=43, f=0)  ############  

05: 1.08 (n=44, f=0)  ############  

06: 0.82 (n=44, f=0)  #  

07: 0.98 (n=42, f=0)  ########  

08: 1.19 (n=38, f=1)  #################  

09: 0.81 (n=36, f=0)    

10: 0.83 (n=35, f=0)  #  

11: 0.84 (n=27, f=0)  ##  

12: 1.00 (n=16, f=0)  OOOOOOOOO  

13: 0.86 (n=13, f=0)  OO  

14: 1.04 (n=10, f=0)  ~~~~~~~~~~  

15: 0.99 (n=07, f=0)  ~~~~~~~~  

16: 1.06 (n=02, f=0)  ~~~~~~~~~~~  

17: 0.45 (n=02, f=0)    

 

(when n is much less than the average number of subjects per cluster different symbols are 

used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART 

flags found in the different time points)  

 

 

 

Analysis by Team  
 

Team   1  2  3  4  5    
n =   123  102  92  94  87    

Percentage of values flagged with SMART flags:  
WHZ:   0.0  3.0  3.4  0.0  4.8  

HAZ:   1.6  3.0  9.0  2.1  6.0  

WAZ:   0.0  3.0  4.5  1.1  4.8  

Age ratio of 6-29 months to 30-59 months:  
  0.73 1.17 0.80 0.68 0.93  



41 
 

Sex ratio (male/female):  
  1.32 1.22 1.19 0.77 0.93  

Digit preference Weight (%):  
.0  :   3  9  10  5  7   

.1  :   9  8  13  18  5   

.2  :   7  4  17  6  8   

.3  :   7  11  7  11  7   

.4  :   11  15  13  7  14   

.5  :   14  7  9  9  7   

.6  :   13  15  10  18  15   

.7  :   8  9  7  7  9   

.8  :   13  13  7  6  17   

.9  :   15  11  9  12  11   

DPS:   12 11 11 15 13  Digit preference score (0-5 excellent, 

5-10 good, 10-20 acceptable and > 20 problematic)  

Digit preference Height (%):  
.0  :   2  17  9  23  8   

.1  :   7  8  11  10  10   

.2  :   13  9  16  10  9   

.3  :   14  9  14  10  7   

.4  :   11  21  10  10  13   

.5  :   9  11  9  7  13   

.6  :   10  10  10  9  15   

.7  :   12  8  8  4  9   

.8  :   9  3  7  10  7   

.9  :   14  6  8  9  9   

DPS:   11 16 10 16 8  Digit preference score (0-5 excellent, 

5-10 good, 10-20 acceptable and > 20 problematic)  

Digit preference MUAC (%):  
.0  :   4  10  10  15  2   

.1  :   12  2  12  9  10   

.2  :   24  9  11  7  11   

.3  :   6  12  11  6  13   

.4  :   14  11  12  6  8   

.5  :   8  8  4  11  12   

.6  :   11  16  10  6  13   

.7  :   7  9  9  12  10   

.8  :   9  14  6  12  6   

.9  :   6  10  13  16  15   

DPS:   18 12 9 11 12  Digit preference score (0-5 excellent, 

5-10 good, 10-20 acceptable and > 20 problematic)  

Standard deviation of WHZ:  
SD    0.90   1.06   1.01   0.89   0.93    

Prevalence (< -2) observed:  

%     21.0   18.0        

Prevalence (< -2) calculated with current SD:  

%     20.7   17.8        

Prevalence (< -2) calculated with a SD of 1:  

%     19.2   17.5        

Standard deviation of HAZ:  
SD    1.15   1.37   1.53   1.30   1.15    
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observed:  

%   22.8   20.8   22.5   16.0   13.3    

calculated with current SD:  

%   23.7   21.2   30.8   19.2   14.6    

calculated with a SD of 1:  

%   20.5   13.8   22.1   13.0   11.1    

 

 

Statistical evaluation of sex and age ratios (using Chi squared statistic) for:  
 

Team 1:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      21/16.2 (1.3)       8/12.3 (0.7)      29/28.5 (1.0)    2.63 

18 to 29     12      18/15.8 (1.1)       5/12.0 (0.4)      23/27.8 (0.8)    3.60 

30 to 41     12      19/15.3 (1.2)      22/11.6 (1.9)      41/27.0 (1.5)    0.86 

42 to 53     12       7/15.1 (0.5)      11/11.4 (1.0)      18/26.5 (0.7)    0.64 

54 to 59      6        5/7.5 (0.7)        7/5.7 (1.2)      12/13.1 (0.9)    0.71 

-------------------------------------------------------------------------------------  

6  to 59     54      70/61.5 (1.1)      53/61.5 (0.9)                       1.32 

 

The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.125 (boys and girls equally represented) 

Overall age distribution: p-value = 0.027 (significant difference) 

Overall age distribution for boys: p-value = 0.102 (as expected) 

Overall age distribution for girls: p-value = 0.004 (significant difference) 

Overall sex/age distribution: p-value = 0.000 (significant difference) 

 

Team 2:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      12/13.0 (0.9)      12/10.7 (1.1)      24/23.7 (1.0)    1.00 

18 to 29     12      15/12.7 (1.2)      16/10.4 (1.5)      31/23.1 (1.3)    0.94 

30 to 41     12      13/12.3 (1.1)       5/10.1 (0.5)      18/22.4 (0.8)    2.60 

42 to 53     12      16/12.1 (1.3)       12/9.9 (1.2)      28/22.0 (1.3)    1.33 

54 to 59      6        0/6.0 (0.0)        1/4.9 (0.2)       1/10.9 (0.1)    0.00 

-------------------------------------------------------------------------------------  

6  to 59     54      56/51.0 (1.1)      46/51.0 (0.9)                       1.22 

 

The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.322 (boys and girls equally represented) 

Overall age distribution: p-value = 0.007 (significant difference) 

Overall age distribution for boys: p-value = 0.099 (as expected) 

Overall age distribution for girls: p-value = 0.054 (as expected) 

Overall sex/age distribution: p-value = 0.001 (significant difference) 

 

Team 3:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      17/11.6 (1.5)        6/9.7 (0.6)      23/21.3 (1.1)    2.83 

18 to 29     12       9/11.3 (0.8)        9/9.5 (0.9)      18/20.8 (0.9)    1.00 

30 to 41     12       8/11.0 (0.7)       16/9.2 (1.7)      24/20.2 (1.2)    0.50 

42 to 53     12      13/10.8 (1.2)        8/9.1 (0.9)      21/19.9 (1.1)    1.63 

54 to 59      6        3/5.3 (0.6)        3/4.5 (0.7)        6/9.8 (0.6)    1.00 

-------------------------------------------------------------------------------------  
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6  to 59     54      50/46.0 (1.1)      42/46.0 (0.9)                       1.19 

 

The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.404 (boys and girls equally represented) 

Overall age distribution: p-value = 0.594 (as expected) 

Overall age distribution for boys: p-value = 0.261 (as expected) 

Overall age distribution for girls: p-value = 0.131 (as expected) 

Overall sex/age distribution: p-value = 0.012 (significant difference) 

 

Team 4:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12        6/9.5 (0.6)      10/12.3 (0.8)      16/21.8 (0.7)    0.60 

18 to 29     12        8/9.3 (0.9)      14/12.0 (1.2)      22/21.3 (1.0)    0.57 

30 to 41     12       14/9.0 (1.6)      20/11.6 (1.7)      34/20.6 (1.6)    0.70 

42 to 53     12       11/8.8 (1.2)       4/11.4 (0.3)      15/20.3 (0.7)    2.75 

54 to 59      6        2/4.4 (0.5)        5/5.7 (0.9)       7/10.0 (0.7)    0.40 

-------------------------------------------------------------------------------------  

6  to 59     54      41/47.0 (0.9)      53/47.0 (1.1)                       0.77 

 

The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.216 (boys and girls equally represented) 

Overall age distribution: p-value = 0.014 (significant difference) 

Overall age distribution for boys: p-value = 0.193 (as expected) 

Overall age distribution for girls: p-value = 0.020 (significant difference) 

Overall sex/age distribution: p-value = 0.000 (significant difference) 

 

Team 5:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12        6/9.7 (0.6)       9/10.4 (0.9)      15/20.2 (0.7)    0.67 

18 to 29     12       12/9.5 (1.3)      15/10.2 (1.5)      27/19.7 (1.4)    0.80 

30 to 41     12        7/9.2 (0.8)       13/9.9 (1.3)      20/19.1 (1.0)    0.54 

42 to 53     12       14/9.1 (1.5)        4/9.7 (0.4)      18/18.8 (1.0)    3.50 

54 to 59      6        3/4.5 (0.7)        4/4.8 (0.8)        7/9.3 (0.8)    0.75 

-------------------------------------------------------------------------------------  

6  to 59     54      42/43.5 (1.0)      45/43.5 (1.0)                       0.93 

 

The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.748 (boys and girls equally represented) 

Overall age distribution: p-value = 0.320 (as expected) 

Overall age distribution for boys: p-value = 0.214 (as expected) 

Overall age distribution for girls: p-value = 0.138 (as expected) 

Overall sex/age distribution: p-value = 0.012 (significant difference) 

 

 

Evaluation of the SD for WHZ depending upon the order the cases are measured 

within each cluster (if one cluster per day is measured then this will be related to the 

time of the day the measurement is made).  
 

Team: 1 
 
Time                                             SD for WHZ  
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point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.93 (n=09, f=0)  ######  

02: 0.93 (n=09, f=0)  #####  

03: 0.95 (n=08, f=0)  ######  

04: 0.69 (n=08, f=0)    

05: 0.90 (n=09, f=0)  ####  

06: 0.83 (n=09, f=0)  #  

07: 1.03 (n=09, f=0)  ##########  

08: 0.76 (n=09, f=0)    

09: 0.74 (n=09, f=0)    

10: 0.84 (n=09, f=0)  ##  

11: 0.99 (n=07, f=0)  ########  

12: 1.06 (n=08, f=0)  ###########  

13: 0.83 (n=07, f=0)  #  

14: 1.19 (n=05, f=0)  OOOOOOOOOOOOOOOO  

15: 1.03 (n=05, f=0)  OOOOOOOOOO  

 

(when n is much less than the average number of subjects per cluster different symbols are 

used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART 

flags found in the different time points)  

 

Team: 2 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 1.07 (n=09, f=0)  ###########  

02: 0.71 (n=10, f=0)    

03: 1.15 (n=09, f=0)  ###############  

04: 1.43 (n=09, f=0)  ##########################  

05: 1.31 (n=09, f=0)  ######################  

06: 0.84 (n=09, f=0)  ##  

07: 0.97 (n=08, f=0)  #######  

08: 1.58 (n=07, f=1)  #################################  

09: 0.88 (n=07, f=0)  ###  

10: 0.31 (n=06, f=0)    

11: 1.02 (n=04, f=0)  OOOOOOOOO  

12: 1.00 (n=03, f=0)  OOOOOOOO  

13: 1.02 (n=03, f=0)  OOOOOOOOO  

14: 0.66 (n=03, f=0)    

15: 1.26 (n=02, f=0)  ~~~~~~~~~~~~~~~~~~~  

 

(when n is much less than the average number of subjects per cluster different symbols are 

used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART 

flags found in the different time points)  

 

Team: 3 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 1.01 (n=08, f=0)  #########  

02: 1.20 (n=09, f=0)  #################  

03: 0.91 (n=09, f=0)  #####  

04: 1.34 (n=08, f=0)  #######################  

05: 0.95 (n=09, f=0)  ######  

06: 0.55 (n=09, f=0)    

07: 1.26 (n=09, f=0)  ###################  

08: 1.22 (n=07, f=0)  ##################  

09: 0.55 (n=06, f=0)    

10: 1.02 (n=07, f=0)  #########  

11: 0.70 (n=05, f=0)    

 

(when n is much less than the average number of subjects per cluster different symbols are 

used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART 

flags found in the different time points)  

 

Team: 4 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.66 (n=09, f=0)    

02: 0.83 (n=09, f=0)  #  

03: 0.89 (n=09, f=0)  ####  

04: 1.17 (n=09, f=0)  ################  

05: 1.05 (n=09, f=0)  ###########  
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06: 0.64 (n=09, f=0)    

07: 0.70 (n=09, f=0)    

08: 0.98 (n=08, f=0)  ########  

09: 0.89 (n=08, f=0)  ####  

10: 0.98 (n=08, f=0)  ########  

11: 1.01 (n=05, f=0)  OOOOOOOOO  

12: 0.72 (n=02, f=0)    

 

(when n is much less than the average number of subjects per cluster different symbols are 

used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART 

flags found in the different time points)  

 

Team: 5 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.83 (n=07, f=0)  #  

02: 0.94 (n=08, f=0)  ######  

03: 1.43 (n=08, f=0)  ##########################  

04: 0.67 (n=08, f=0)    

05: 0.98 (n=08, f=0)  ########  

06: 1.19 (n=08, f=0)  ################  

07: 0.65 (n=07, f=0)    

08: 0.92 (n=07, f=0)  #####  

09: 0.86 (n=07, f=0)  ##  

10: 1.00 (n=05, f=0)  ########  

11: 0.75 (n=05, f=0)    

12: 0.54 (n=02, f=0)    

13: 0.08 (n=02, f=0)    

 

(when n is much less than the average number of subjects per cluster different symbols are 

used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART 

flags found in the different time points)  

 

(for better comparison it can be helpful to copy/paste part of this report into Excel) 
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Appendix 2: Assignment of Clusters 
 

Geographical Unit Population Size Assigned Cluster 

Abyei-Chok 180  

Ayaga 189  

Mabok 123  

Maker Deng Athian 410  

Wunadhot 586  

Hong-Kou  148  

Kajiik thony  206  

Langic 161  

Piok-yic 188  

Rum Keem 193  

Wath cur 152  

Cum Wol Nhial 211  

Kak-Dhak 268  

Warachiech 113  

Kar-kou 557  

Lieth Nhom 361  

Machot 367 1 

Malek Agook 142  

Mayen Athok Thou 370  

Uguak 173  

Abeyok 544  

Abyei 480  

Ahou 522  

Ahuyir 781  

Awai Nhom 913  

Bulic 372  

Kang kuot 458 2 

Kar kou 229  

Machar Adut 269  

Majak kar 712  

Makuei Deng Ather 145  

Warameth 315  

Adila 1170  

Amar-jal 742  

Hong-kou 415  

Majak Kuany Tong 410  

Marol Amal 335 3 

Mayen Atak Jongkor 551  

Muongatiek 303  

Pan-chuei 479  

Wun Liet 826  

Adhot Machol 328  
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Ameth chok 314  

Athok rou 509  

But- Kor 354  

Gor-Ayen 309  

Kar kou 635 4 

Long Adeng 258  

Mabil Diing Malou 322  

Magot dit 338  

Makol Mayuol 755  

Mangok 295  

Pan Riang 1214  

Riang Awet 274  

Yiik-Chok 475  

Adijok 571 RC 

Akek rot 196  

Amel 250  

Amel East 310  

Ariath Center 896  

Hong  pachier 301  

Ket yic 268  

Kotic 223  

Lueth Thok 392  

Luit Alek 252  

Mabior Ariath 614  

Machar Akok 385  

Majok 256  

Majok Center 215  

Malek Dit 273 5 

Malual Chan 97  

Rum Nyiir 270  

Rum-Ger 488  

War Abyei 859  

War adhot 458  

War Ayat 114  

Warlang 266  

Warlang Abuok 278  

Wath Nyang 190  

Adek Bei 219  

Apial thai 239  

Lan ager 425  

Lueth Lual 706 6 

Lueth Ngor 131  

Malual Chan 97  

Rum Nyiir 270  

Rum-Ger 488  

War Abyei 859  

War adhot 458  
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War Ayat 114  

Warlang 266  

Warlang Abuok 278  

Wath Nyang 190  

Adek Bei 219  

Apial thai 239  

Lan ager 425  

Lueth Lual 706 6 

Lueth Ngor 131  

Mabior Apial 183  

Makuac Wol 101  

Malek Thiep 120  

Maper Ngok 462  

Rum chok 224  

Rup Palang 169  

War amoth  143  

War Chum 293  

War Diar 669  

War Kuac 406  

War Kuot 760  

War Malual 505  

Cumic 412 7 

Kac Athian 124  

Kong ting 282  

Kuo thok 153  

Machar Adeng 270  

Marol Amal 207  

Mayom Kuel 182  

Pandit 244  

Uguak thii 96  

War Kuel 173  

Wunakuak 273  

Ajak Wol 480  

Ajok Ariath 364  

Chawuong 238  

Makuach  146  

Mangok Ngong 200  

Manyiel 723  

Maper Mayar 192  

Mareng Akok 168  

MARI 222 8 

Marial Wai 614  

Riang Amuor 178  

Riang Koot 78  

Rum Tit 385  

Rup Athian 94  

War Adhot  354  
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Ajok Angui 361  

Areny rot piny 171  

Aucier 387  

Awou Aguer 266  

Gok  Deng 232  

Lil Awan 185  

Lil thok 306  

LilYith 330  

Lol Kou 329  

Mabil 203 9 

Mabior Kuot 135  

Machor  453  

majak Awuor 98  

Majak Kaar 629  

Majak tit 218  

Majook Kuom  530  

Majut 291  

Makuei Ciir 152  

Makuei Kon 315  

Malith Ajak 401  

Maper Aguer 276  

Marial Dut Deng 335  

Marol Deng Geng 585  

Matuich 505 10 

Matuich Riang Kou 487  

Mayom Kawach 99  

Ric Duluit 227  

Rol Nyiith 144  

Roldit 90  

Rum pan thiep 337  

Tharamal 234  

War cuei 176  

Waramoth 737  

Adhotic 406  

Arrikic 459  

Ayuang 145  

Langic 513  

Mabior Gum   

Maper Deng 366 11 

Mathiang Lac 236  

Pamat 917  

Sukabat 420  

War kot 330  

Waradhot 247  

Wunaruol 657  

Chewel 371  

Hong Pawarjak 123  
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Long Thon 407  

Majok Deng Chol   

Malou Ngor 166  

Man-ajal 273  

Rol Apin 613 RC 

Rum-Mading 241  

Abyei Chok 331  

Ajok Awien 358  

Buol  294  

Kar Paleu 90  

Kol Kot 224  

Lol dIt 277  

Mabok Ayak 292  

Wanh alel 937  

Wun Lang 223  

Wun Ngap 165  

Angot 118  

Tit-Chok 334  

Angor Chuei 748 12 

Ayen 222  

Mabior A. Kuot 375  

Majok Akot Tong 287  

Majok Tit 525  

Maker Akoon 406  

Makuac Akec 328  

Makuac Deng Ayom 226  

Malek Alerjong 173  

Malual Akot 343  

Mangar Mou 890  

Manyang Pinydong 423 13 

Maper Ayai 326  

Mariik Anei Majak 296  

Mariik Buol 518  

Mathiang Athian 347  

Mayom Amondit 286  

War Pac Buol 135  

Baach Agany 479  

Chalek 276  

Garam Gai 341  

Mabil 359  

Malith Jongkor 1349 14 

Malual Deng Arum 660  

Mangok Holdit  590  

Manyiel Achuil 570  

Mareng Akec 471  

Marial Jier 475  
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Riang Aweet 487  

War Cum 771  

War Wech 584 15 

Kiu Ajak 728  

Lol Dau 1003  

Lol Nyang 838  

Majok Lual 676  

Manyiel Gai 697  

Marial Wai 851 16 

Mathiang Achuil 280  

Riang Akeer 1201  

Rum Marial jok 802  

Rum Panyang  409  

War Apei 643  

War Kuot 620  

Hong Pawarjak 255  

Mabior Angui  975 17 

Mabok 249  

Makuac D. Ayom 724  

Malek Wol 477  

Malou Ngor 107  

Man Ajiel 269  

MANGAR Ayou 547  

Manyiel Kweli 229  

Maper Wal 220  

Marial Jel 681  

Marial Thiik 504 RC 

Mayom Tong Ajak 1184  

Rum Kondok 542  

Rum Mading 160  

War Lang 247  

War Mor 649  

Warawar 492  

Yiir 531  

Yith Kunyuk 211  

Agok Wet Akol 411  

Agok Wet Deng 493 18 

Akoc 1250  

Areny Rot Piny 710  

Kak Upiem 663  

Long Ajak 479  

Machar Aber 373  

Majut 339  

Maker Tit 501 19 

Makuac Nyieth 841  

Makuac Riang 626  
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Makuac Rual 726  

Malou 1110  

Malual Liet 256  

Marol Yai 320  

Mathiang 1312 20 

Mayen Ulem 1936  

Rum Agok 734  

Tit-chok 612  

Ulem 565  

Wathok 605 21 

Bar- Kuac 186  

Guem 141  

Macher Tit 315  

Madholi 192  

Mareng Lueth 105  

Mayom Deng Akol 617  

Rum Adheng 547  

Rum Nyang 436  

Thon Abuk 177  

Anein 293  

Bur Akuc Pahol 472  

Bur Akuc Pajieng 214  

Mabil 424  

Makol Kenyang 217 22 

Maluth 442  

Maper Jier 366  

Mathiang Bol 281  

Mayom Akot 328  

Mikuec 372  

Pan Thoi 348  

Pan Thony 263  

Pan Wet Kuany 289  

Pan Wet Kuek 603  

War Adhot 196  

War Pach 414  

Wun Wel 247  

Amothic 244  

Koyom 328 23 

Lieth Nhom 338  

Luildit 175  

Mabior Jangdit 468  

Maker Ajith 536  

Malualdit 377  

Mangok Pajieng 471  

Mangol 220  

Maper Deng Bak 307  

Maper Dut Thou 541  
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Paguot 490  

Rum Thai 339  

War-Geng 621 24 

War-Tit 218  

Ayai 923  

Gorok 799  

Hong Wet Dau 687  

Lang thok 439  

Lil thok  656  

Machar Thony 799 25 

Majook Lop 1389  

Maker Wol 657  

Makuach 1323  

Malith Jongkor 805  

Marol Tiit 1484 26 

Riang Anei 1350  

Riang Arial 325  

Rum Malek 603  

Thur Chimiir 364  

Wach Abak 533  

War Chuei 365 27 

War Cum 193  

War Karach 174  

War thou  192  

War-Alei Thii 1051  

War-aleidit 523  

Wun Riang 849  

Majak Bol 141  

Makol Adim 247  

War Adhot Padiany 158  

War Adhot Paleu 114  

Adhotic 245  

Adhot-thok 560  

Ajok Bil 146 28 

Ajok Bil 424  

Aker Aleu 374  

Guk Wet Thiep 337  

Kar-Nhom 204  

Lol-Nhom 481  

Lool Nhom 155  

Mabok Kuot 505  

Mabok- Kuot-aj 662  

Machol 685  

Majak Dut 148  

Malek Deng Agout 367  

Man Geng 449 29 
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Mangar Ater 500  

Pethit 265  

Tit-chok 758  

War Chuei-Arong 670  

War-Aken 385  

Abyei Lual Chol 125  

Adhot Nyir 213  

Adhot thok 415  

Alek Kuol 772 30 

Areny rot piny 125  

Karic 198  

Kuel Chok 330  

Liet Nhom 560  

Mabior Bol 293  

Mabior Rit 79  

Mabok dit 344  

Mabok Kuol 412  

Majok Deng Dut 237  

Malou Noon 173  

Malual Loch 1009  

Mangok Ruel 67  

Maper Deng Lual 112  

Pac thok 418  

Riang Ajak Bar 196  

Rol Ngut 1044 31 

Tit Chok 476  

War Achierdit 312  

War Achierthii 276  

War Kuel 255  

War Ngap 653  

War per dit 562  

War Riel 171  

Yar Awer 160  

Adhal Nhom 636  

Adhot Nyanyok 303 32 

Aleth Duang 475  

Apacic 252  

Kak Luol 800  

Kar kou 782  

Kual 464  

Langic 178  

Lil Pageu 491  

Mabior Aweng 393  

Mabior Ngong 511  

Mabok Abut 55  

Madhiotdit 209 33 
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Malek Akol 345  

Marial Bol 597  

Mariik  474  

Mariik Nhom 425  

Riang Tier 156  

Roldit 614  

Rum-chok 177  

Wak-chok 806  

War-Awang 329  

Yar Akok 444  

Adhotic 301 34 

Aguat Centre 416  

Guem 424  

Makuach Thot 547  

Malek chuei 648  

Malek Mayoul 1097  

Mnagar awiit 1001  

War thou nhom 983 RC 

Wunliet 416  

Lol Kou 364  

Lol Nhom 391  

Angor Deng 485  

Guk ruel 143  

Liet luak 346  

Liethnhom 346  

Lol wet luach 485  

Majak Centre 277  

War kunyuk 240  

Adhotic Wet Machol 602 RC 

Kietyic 420  

Kol Akoon 334  

Mabior D Athin 429  

Mangar Awor 576  

Manyiel 530  

Mathiang Lac 356  

Pan Nyor 715  

Panhom thiang 306  

Pankhot 521  

Akon Cok 973 35 

Malou Bol 551  

Managar Piol 762  

Marol Madhan 640  

Marool Akoon 334  

Nyinken 865  

Panyang 286  

Adhot War ayat 673 36 

Akuemic 928  
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Bol adior 758  

Gok wet Noui 250  

Kol Ngap 933  

Majok tit 493  

Makuac Rual 671  

Malou Jec 1013 37 

Malual Adok 616  

Marial agep 362  

Marol wek 519  

Mathiang centre 285  

Mathiang liet 317  

War ayat 516  

Ajok dit 608  

Hong warcuei 422  

Kak thok 646 38 

Kol Roth 973  

Makuei Leek 447  

Warthou centre 829  

Warthou nhom  761  

Akuak tiit 602  

Majok Yel akok 230  

Makuei 1059 39 

Malek bol 1027  

Malual Liet 1143  

Mangok Pior 888  

Mouny 698  

Paukou 599 40 

Ajok Atuer 503  

Akuak Malual 655  

Gok Anul Nyang 678  

Gok  Anur 275  

Mayom Angok 411  

Mnngar Baak 636  

Mathiang centre 285  

Mathiang liet 317  

Mathiang centre 285  

Mathiang liet 317  

War ayat 516  

Ajok dit 608  

Hong warcuei 422  

Kak thok 646 38 

Kol Roth 973  

Makuei Leek 447  

Warthou centre 829  

Warthou nhom  761  

Akuak tiit 602  
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Majok Yel akok 230  

Makuei 1059 39 

Malek bol 1027  

Malual Liet 1143  

Mangok Pior 888  

Mouny 698  

Paukou 599 40 

Ajok Atuer 503  

Akuak Malual 655  

Gok Anul Nyang 678  

Gok  Anur 275  

Mayom Angok 411  

Mnngar Baak 636  

Pior Kou 1088  

Wun Abou 580 41 

Lol kou 931  

Mabior Nyang 956  

Maboir Alou 350  

Marol yel 1026  

Tiom thiit 1107  

Adhotic 797 42 

Kakkou 427  

Kong dai 607  

Nyinameth 721  

Riang Aluel weng 431  

Riang koul 253  

warthou dit 694  

Warthou thii 808 43 

Adek Bei 812  

Hong Koul 305  

Makuei 629  

Poth koc 301  

Riang achol 679  

Rumtiit 771  

War Pac 574  

War-tit 758 44 
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Appendix 3: Evaluation of Enumerators 
 

Weight:  
 
 Precision:  Accuracy:  No. +/-  No. +/-  
 Sum of Square  Sum of Square  Precision  Accuracy  
 [W2-W1]  [Superv.(W1+W2)-  
  Enum.(W1+W2]  
 
Supervisor  14.47  4/6  
Enumerator 1 2.42 OK 21.37 OK 4/6 4/5  
Enumerator 2 1.79 OK 22.32 OK 3/6 4/4  
Enumerator 3 0.40 OK 16.37 OK 0/5 1/7  
Enumerator 4 12.29 OK 23.44 OK 4/5 3/4  
Enumerator 5 0.46 OK 15.31 OK 3/6 2/6  
Enumerator 6 0.48 OK 15.29 OK 2/6 2/4  
Enumerator 7 1.14 OK 17.77 OK 4/5 5/4  
Enumerator 8 2.27 OK 15.50 OK 2/6 2/6  
Enumerator 9 0.67 OK 13.88 OK 4/6 5/2  
Enumerator 10 2.01 OK 15.20 OK 4/6 6/4  
Enumerator 11 0.34 OK 16.75 OK 4/4 5/5  
Enumerator 12 0.71 OK 15.30 OK 2/5 4/2  
Enumerator 13 0.71 OK 16.22 OK 3/7 1/7  
Enumerator 14 6513.59 POOR 5898.52 POOR 3/6 5/3  
Enumerator 15 0.82 OK 15.83 OK 2/6 4/5  
Enumerator 16 7.68 OK 33.93 OK 1/8 3/6  
Enumerator 17 1.12 OK 13.29 OK 3/6 4/5  
Enumerator 18 13.82 OK 23.55 OK 3/6 4/6  
Enumerator 19 0.76 OK 15.05 OK 3/5 4/6  
Enumerator 20 0.67 OK 15.42 OK 2/6 0/8  
 
 
Height:  
 
 Precision:  Accuracy:  No. +/-  No. +/-  
 Sum of Square  Sum of Square  Precision  Accuracy  
 [H2-H1]  [Superv.(H1+H2)-  
  Enum.(H1+H2]  
 
Supervisor  77.83  6/4  
Enumerator 1 10.81 OK 83.88 OK 5/5 6/4  
Enumerator 2 11.65 OK 86.20 OK 4/4 6/4  
Enumerator 3 58.27 OK 255.58 POOR 8/2 8/2  
Enumerator 4 55.67 OK 259.48 POOR 6/4 7/3  
Enumerator 5 3.72 OK 94.65 OK 6/4 7/3  
Enumerator 6 7.14 OK 92.77 OK 7/3 7/3  
Enumerator 7 7.80 OK 114.23 OK 5/5 10/0  
Enumerator 8 4566.74 POOR 3803.19 POOR 4/5 7/3  
Enumerator 9 6.72 OK 75.89 OK 5/5 5/5  
Enumerator 10 10.53 OK 80.86 OK 9/1 8/2  
Enumerator 11 7.41 OK 114.60 OK 6/4 6/3  
Enumerator 12 6.65 OK 100.06 OK 5/5 7/3  
Enumerator 13 9.34 OK 61.97 OK 6/4 6/3  
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Enumerator 14 6599.86 POOR 5704.91 POOR 5/4 4/6  
Enumerator 15 2.98 OK 59.49 OK 7/3 6/4  
Enumerator 16 470.15 POOR 226.62 OK 8/2 7/3  
Enumerator 17 7.85 OK 100.04 OK 7/3 7/3  
Enumerator 18 237.67 POOR 245.36 POOR 6/2 6/4  
Enumerator 19 9554.94 POOR 8364.93 POOR 8/2 4/6  
Enumerator 20 5.83 OK 72.96 OK 4/4 6/4  
 
 
MUAC:  
 
 Precision:  Accuracy:  No. +/-  No. +/-  
 Sum of Square  Sum of Square  Precision  Accuracy  
 [MUAC2-MUAC1] [Superv.(MUAC1+MUAC2)-  
  Enum.(MUAC1+MUAC2]  
 
Supervisor  29.35  9/0  
Enumerator 1 Error Error 7/3 6/4  
Enumerator 2 4.26 OK 33.75 OK 9/1 7/3  
Enumerator 3 2.58 OK 18.27 OK 5/3 5/4  
Enumerator 4 2.78 OK 26.01 OK 3/6 3/5  
Enumerator 5 2.08 OK 20.99 OK 7/1 7/3  
Enumerator 6 2.72 OK 26.33 OK 6/3 6/3  
Enumerator 7 5.07 OK 32.86 OK 10/0 7/3  
Enumerator 8 0.89 OK 32.86 OK 2/4 1/9  
Enumerator 9 Error Error 7/2 3/7  
Enumerator 10 2.24 OK 38.31 OK 6/2 2/8  
Enumerator 11 4.37 OK 19.46 OK 2/7 6/4  
Enumerator 12 1.67 OK 19.36 OK 1/7 8/2  
Enumerator 13 0.26 OK 41.29 OK 5/2 0/10  
Enumerator 14 12.48 OK 44.15 OK 7/3 1/8  
Enumerator 15 11.02 OK 27.53 OK 5/4 3/7  
Enumerator 16 20.69 OK 40.68 OK 7/3 4/6  
Enumerator 17 3.62 OK 22.73 OK 7/3 2/7  
Enumerator 18 2.96 OK 39.39 OK 8/2 2/6  
Enumerator 19 9968.34 POOR 8897.51 POOR 9/0 3/7  
Enumerator 20 1.49 OK 34.86 OK 6/2 1/9  
 
 
For evaluating the enumerators the precision and the accuracy of their measurements is 
calculated.  
For precision the sum of the square of the differences for the double measurements is 
calculated. This value should be less than two times the precision value of the supervisor.  
For the accuracy the sum of the square of the differences between the enumerator values 
(weight1+weight2) and the supervisor values (weight1+weight2) is calculated. This value 
should be less than three times the precision value of the supervisor.  
To check for systematic errors of the enumerators the number of positive and negative 
deviations can be used. 
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Appendix 4: Result Tables for NCHS growth reference 1977(note this 
is additional information and the WHO Standards 2006 were actually 
used in the report) 
 

Table: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or 
oedema) and by sex 

 

 All 
n = 489 

Boys 
n = 255 

Girls 
n = 234 

Prevalence of global 
malnutrition  
(<-2 z-score and/or oedema) 

(79) 16.2 % 
(12.8 - 20.1 
95% C.I.) 

(42) 16.5 % 
(12.2 - 21.8 
95% C.I.) 

(37) 15.8 % 
(11.5 - 21.4 
95% C.I.) 

Prevalence of moderate 
malnutrition  
(<-2 z-score and >=-3 z-score, no 
oedema)  

(72) 14.7 % 
(11.6 - 18.6 
95% C.I.) 

(36) 14.1 % 
(10.2 - 19.3 
95% C.I.) 

(36) 15.4 % 
(11.0 - 21.1 
95% C.I.) 

Prevalence of severe 
malnutrition  
(<-3 z-score and/or oedema)  

(7) 1.4 % 
(0.6 - 3.2 
95% C.I.) 

(6) 2.4 % 
(1.0 - 5.6 
95% C.I.) 

(1) 0.4 % 
(0.1 - 3.1 
95% C.I.) 

The prevalence of oedema is 0.0 % 
 
 
Table: Prevalence of acute malnutrition by age, based on weight-for-height z-scores 
and/or oedema 
 

  Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

(>= -3 and <-2 
z-score ) 

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 104 4   3.8 15  14.4 85  81.7 0   0.0 

18-29 119 3   2.5 25  21.0 91  76.5 0   0.0 

30-41 133 0   0.0 12   9.0 121  91.0 0   0.0 

42-53 100 0   0.0 17  17.0 83  83.0 0   0.0 

54-59 33 0   0.0 3   9.1 30  90.9 0   0.0 

Total 489 7   1.4 72  14.7 410  83.8 0   0.0 

 
 
Table: Distribution of acute malnutrition and oedema based on weight-for-height z-scores 
 

 <-3 z-score >=-3 z-score 

Oedema present  Marasmic kwashiorkor 
No. 0 

(0.0 %) 

Kwashiorkor 
No. 0 

(0.0 %) 

Oedema absent  Marasmic 
No. 7 

(1.4 %) 

Not severely malnourished 
No. 482 
(98.6 %) 
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Table: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by 
sex 
 

 All 
n = 491 

Boys 
n = 256 

Girls 
n = 235 

Prevalence of global 
malnutrition  
(< 125 mm and/or oedema) 

(28) 5.7 % 
(4.0 - 8.0 
95% C.I.) 

(12) 4.7 % 
(2.8 - 7.8 
95% C.I.) 

(16) 6.8 % 
(4.3 - 10.6 
95% C.I.) 

Prevalence of moderate 
malnutrition  
(< 125 mm and >= 115 mm, no 
oedema)  

(20) 4.1 % 
(2.6 - 6.2 
95% C.I.) 

(8) 3.1 % 
(1.7 - 5.8 
95% C.I.) 

(12) 5.1 % 
(3.0 - 8.6 
95% C.I.) 

Prevalence of severe 
malnutrition  
(< 115 mm and/or oedema)  

(8) 1.6 % 
(0.7 - 3.9 
95% C.I.) 

(4) 1.6 % 
(0.5 - 5.0 
95% C.I.) 

(4) 1.7 % 
(0.6 - 4.4 
95% C.I.) 

 
 
Table: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or oedema 
 

  Severe wasting 
(< 115 mm) 

Moderate 
wasting  

(>= 115 mm 
and < 125 mm) 

Normal 
(> = 125 mm ) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 105 2   1.9 9   8.6 94  89.5 0   0.0 

18-29 119 6   5.0 9   7.6 104  87.4 0   0.0 

30-41 134 0   0.0 2   1.5 132  98.5 0   0.0 

42-53 100 0   0.0 0   0.0 100 100.0 0   0.0 

54-59 33 0   0.0 0   0.0 33 100.0 0   0.0 

Total 491 8   1.6 20   4.1 463  94.3 0   0.0 

 
 
Table: Prevalence of acute malnutrition based on the percentage of the median and/or 
oedema 
 

 n = 489 

Prevalence of global acute 
malnutrition  
(<80% and/or oedema) 

(41) 8.4 % 
(6.2 - 11.2 95% 

C.I.) 

Prevalence of moderate acute 
malnutrition  
(<80% and  >= 70%, no oedema) 

(40) 8.2 % 
(6.1 - 10.9 95% 

C.I.) 

Prevalence of severe acute 
malnutrition  
(<70%  and/or oedema)  

(1) 0.2 % 
(0.0 - 1.5 95% 

C.I.) 

 
 
Table: Prevalence of malnutrition by age, based on weight-for-height percentage of the 

median and oedema 
 

  Severe  
wasting 

(<70% median) 

Moderate 
wasting 

(>=70% and 

Normal 
(> =80% 
median) 

Oedema 
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<80% median) 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 104 0   0.0 11  10.6 93  89.4 0   0.0 

18-29 119 1   0.8 14  11.8 104  87.4 0   0.0 

30-41 133 0   0.0 6   4.5 127  95.5 0   0.0 

42-53 100 0   0.0 7   7.0 93  93.0 0   0.0 

54-59 33 0   0.0 2   6.1 31  93.9 0   0.0 

Total 489 1   0.2 40   8.2 448  91.6 0   0.0 

 
 
Table: Prevalence of underweight based on weight-for-age z-scores by sex 
 

 All 
n = 485 

Boys 
n = 252 

Girls 
n = 233 

Prevalence of underweight 
(<-2 z-score) 

(141) 29.1 % 
(24.8 - 33.8 
95% C.I.) 

(74) 29.4 % 
(23.7 - 35.8 
95% C.I.) 

(67) 28.8 % 
(23.2 - 35.1 
95% C.I.) 

Prevalence of moderate 
underweight 
(<-2 z-score and >=-3 z-score)  

(112) 23.1 % 
(19.0 - 27.8 
95% C.I.) 

(60) 23.8 % 
(18.4 - 30.2 
95% C.I.) 

(52) 22.3 % 
(17.1 - 28.6 
95% C.I.) 

Prevalence of severe 
underweight 
(<-3 z-score)  

(29) 6.0 % 
(4.0 - 8.8 
95% C.I.) 

(14) 5.6 % 
(3.3 - 9.2 
95% C.I.) 

(15) 6.4 % 
(3.9 - 10.4 
95% C.I.) 

 
 
Table: Prevalence of underweight by age, based on weight-for-age z-scores 
 

  Severe 
underweight 
(<-3 z-score) 

Moderate 
underweight 
(>= -3 and <-2 

z-score ) 

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 102 8   7.8 21  20.6 73  71.6 0   0.0 

18-29 117 14  12.0 29  24.8 74  63.2 0   0.0 

30-41 133 3   2.3 31  23.3 99  74.4 0   0.0 

42-53 100 3   3.0 23  23.0 74  74.0 0   0.0 

54-59 33 1   3.0 8  24.2 24  72.7 0   0.0 

Total 485 29   6.0 112  23.1 344  70.9 0   0.0 

 
 
Table: Prevalence of stunting based on height-for-age z-scores and by sex 
 

 All 
n = 478 

Boys 
n = 248 

Girls 
n = 230 

Prevalence of stunting 
(<-2 z-score) 

(65) 13.6 % 
(10.7 - 17.2 
95% C.I.) 

(36) 14.5 % 
(10.7 - 19.4 
95% C.I.) 

(29) 12.6 % 
(8.7 - 17.9 
95% C.I.) 

Prevalence of moderate stunting 
(<-2 z-score and >=-3 z-score)  

(53) 11.1 % 
(8.6 - 14.2 
95% C.I.) 

(28) 11.3 % 
(7.9 - 15.9 
95% C.I.) 

(25) 10.9 % 
(7.4 - 15.7 
95% C.I.) 

Prevalence of severe stunting (12) 2.5 % (8) 3.2 % (4) 1.7 % 
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(<-3 z-score)  (1.3 - 5.0 
95% C.I.) 

(1.5 - 6.6 
95% C.I.) 

(0.5 - 5.8 
95% C.I.) 

 
 
Table: Prevalence of stunting by age based on height-for-age z-scores 
 

  Severe 
stunting 

(<-3 z-score) 

Moderate 
stunting 

(>= -3 and <-2 
z-score ) 

Normal 
(> = -2 z score) 

Age 
(mo) 

Total 
no. 

No. % No. % No. % 

6-17 104 1   1.0 9   8.7 94  90.4 

18-29 113 5   4.4 14  12.4 94  83.2 

30-41 131 5   3.8 17  13.0 109  83.2 

42-53 98 1   1.0 11  11.2 86  87.8 

54-59 32 0   0.0 2   6.3 30  93.8 

Total 478 12   2.5 53  11.1 413  86.4 

 
 
Table: Mean z-scores, Design Effects and excluded subjects  
 

Indicator n Mean z-
scores ± 

SD 

Design 
Effect (z-

score < -2) 

z-scores 
not 

available* 

z-scores 
out of 
range 

Weight-for-
Height 

489 -1.19±0.82 1.17 9 0 

Weight-for-Age 485 -1.49±0.92 1.18 9 4 

Height-for-Age 478 -0.79±1.08 1.04 8 12 
* contains for WHZ and WAZ the children with oedema. 
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Appendix 5: Maps of area 
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Appendix 6: Questionnaire 
 
 
 
SMART Survey, DDG  – South Sudan, April 2014 
 

No
. 

Question Question 
type 
 

Answer options Logic Validation 

Section 1: Introduction and consent 

1 This survey should be administered to the primary 
caregiver, usually the mother. 
 
Hello. My name is _________ and I work with 
Concern Worldwide. I am here today to conduct a 
household survey. The purpose of this survey is to 
obtain information on the health and nutrition 
practices of households in this village.  We would 
also like to take some body measurements of 
young children to see how they are growing.  
 
This survey is voluntary and the information you 
give will be confidential and does not identify you or 
your household.  The information will be used 
purely for project monitoring purposes and will not 
have any effect on services or assistance that you 
are receiving or should be receiving. Please 
answer all questions honestly. 
 
We are using this new machine to help us to collect 
information. It does not record your voice or take 
your photograph. It will store your information very 
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safely and help us to make decisions about our 
work. 
 
Do you have any questions before we begin? 

2 May I start now?  
 

Single 
choice 

1. Yes 
2. No 

If no, skip to the 
closing section of 
the survey. 

 

Section 2: Mortality 

3 How many people currently live in this household? 
(a household is defined as a group of people living 
under the same roof and sharing food from the 
same pot. In homes with multiple wives, those 
living and eating in different houses are considered 
as separate households. Wives living in different 
houses and eating from the same pot are 
considered as one household) 

Number    

4 How many children less than 5 years currently live 
in this household? 

Number    

5 Since Christmas Day, how many people in total 
have joined the household? 

Number    

6 Since Christmas Day, how many children less than 
5 years have joined the household? 

Number    

7 Since Christmas Day, how many people in total 
have left the household? 

Number    

8 Since Christmas Day, how many children less than 
5 years have left the household? 

Number    

9 Since Christmas Day, how many live births have 
occurred in this household? (any child born alive, 
even if only alive for few minutes) 

Number    

10 Since Christmas Day, how many people have died 
in the household? 

Number    

11 Since Christmas Day, how many children less than 
5 years have died in this household? 

Number  If 0, skip to Q13  
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12 Reason for death among children less than 5 
years? 

Multiple 
choice 

1. Confirmed Malaria  
2. Fever  
3. Diarrhoea  
4. Difficulty Breathing  
5. Malnutrition  
6. Measles  
7. Accident 
8. Violence 
9. Other (specify) 
10. Do not Know 

  

Section 3: Anthropometrics and Infant/ Young Child Feeding practices   

13 This survey should be administered to the primary 
caregiver, usually the mother, of children under 5 
years only. 

Information    

14 Is there a child under 5 years in this household? 
 

Single 
Choice 

1. Yes 
2. No 

If no, skip to Q106  

15 Take out your paper notepad and pen and write 
down the names of all the children aged 0 – 59 In 
this household. Start with the oldest child aged 0 – 
59 months and write their name and age in months. 
Then the second oldest child – write their name 
and age in months (to determine age, ask mother 
to see immunization card or health cards or use the 
local events calendar to estimate age). Continue for 
all children.  
 
Once you have the names and ages of all children 
aged 0 – 59 months in the household, complete the 
following questions. Start with the oldest child (the 
first child on your list) and continue for all children 
in the household. 

Information    

16 Name of child  Text    

17 Sex of (name) 
 

Single 
Choice 

1. Male 
2. Female 

Insert name given 
in Q16 
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18 Date of Birth of (name) Date  Insert name given 
in Q16  
 

1 April 2009 
to present 
only 

19 Age of (name) in months  Number  Insert name given 
in Q16  
 
 

0 – 59 only 

20 Weight of (name) in kg (eg 12.4) 
 

Number 
with one 
decimal 
place 

 Insert name given 
in Q16  
 
 

Max of 50 
 
One 
decimal 
place 
 

21 Height of (name) in cm (eg 78.1) 
 

Number 
with one 
decimal 
place 

 Insert name given 
in Q16  
 
 

Max of 130 
 
One 
decimal 
place 

 Did you take the height or the length of the child? Single 
Choice 

1. Height 
2. Length 

  

22 Does (name) have oedema ? (Test for bilateral 
pitting oedema, pressing thumbs for 3 seconds on 
both feet) 

Single 
Choice 

1. Yes 
2. No  

Insert name given 
in Q16 
 
If yes, skip to Q24 

 

 Take photo of oedema test Photo    

23 MUAC of (name) in cm (eg 12.3) Number 
with one 
decimal 
place 

 Insert name given 
in Q16 
 

Max of 30.0 
 
One 
decimal 
place 

24 Did (name) receive a vitamin A capsule in last 6 
months (since St. Daniel Comboni Day)? (Show 
sample of capsule)  

Single 
Choice 

1. Yes 
2. No  
3. Do not know 

Insert name given 
in Q16 
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25 
 

Did (name) receive deworming medicine in the last 
6 months  (since St. Daniel Comboni Day)?  (Show 
sample of tablet) 
 
 

Single 
Choice 

1. Yes 
2. No  
3. Do not know 

Insert name given 
in Q16 
 
 

 

26 Has (name) been  vaccinated against measles?  
 
 

Single 
Choice 

1. No 
2. Yes, verified by card 
3. Yes, mother’s recall 
4. Do not know 

Insert name given 
in Q16 

 

27 Was (name) sick in the last 2 weeks ? 
 
 

Single 
Choice 

1. Yes 
 
2. No  
 

Insert name given 
in Q16  
 
If no, skip to Q36 

 

28 What illness did (name) suffer in the last 2 weeks?  Multiple 
choice 

1. Fever 
2. Cough  
3. Diarrhoea 
4. Skin Infection 
5. Eye infection 
6. Measles 
7. Malnutrition 
6. Other (specify) 

Insert name given 
in Q16 

 

29
a 

Did you take (name) for treatment when sick in the 
last 2 weeks? 

Single 
choice 

1. Yes 
2. No 

Insert name given 
in Q16 
 
If no, skip to Q31 

 

29
b 

Where did you take (name) for treatment when sick 
in the last 2 weeks? 
 

Single 
choice 

1. Hospital 
2. PHCC 
3. PHCU 
4. Mobile/outreach clinic 
5. CDD – Community Drug 

Distributor 
6. HHP – Home Health Promoter 
7. Traditional practitioner/ 

Insert name given 
in Q16 
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traditional healer 
8. Shop 
9. Relative/friend 
10. Pharmacy 
11. Other 

30 Who decided that (name) should be taken to 
(option)?  

Multiple 
Choice 

1. Myself  
2. Husband 
3. My mother 
4. My mother-in-law 
5. Friend/neighbour 
6. Other (Specify) 

Insert name given 
in Q16 
 
Insert option given 
in Q29b 

 

31 Did (name) take any medicine since the fever 
started? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

Insert name given 
in Q16 
 
Filter: only show 
this question if 
option 1 selected in 
Q28 

 

32 What medicine did (name) take? (Ask to see 
treatment care) (Show coartem tablet) 

Multiple 
Choice 

1. Coartem 
(Artesunate/Amodiaquine) 
2. Quinnine 
3. Paracetamol 
4. Other (Specify) 

Insert name given 
in Q16 
 
Filter: only show 
this question if 
option 1 selected in 
Q28 

 

33 When (name) had diarrhoea, was anything given 
for treatment? 

Multiple 
Choice 

1. No 
2. ORS sachet 
3. Sugar salt solution 
4. Thin porridge 
5. Other (Specify) 
6. Did not have diarrhoea 

Insert name given 
in Q16 
 
Filter: only show 
this question if 
option 3 selected in 
Q28 

 

34 When (name) had diarrhoea, how much liquid was 
given to (name) as compared to when she or he is 

Single 
Choice 

1. Nothing given to drink 
2. Much less than normal 

Insert name given 
in Q16 
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healthy? 3. Somewhat less than normal 
4. About the same 
5. More than normal 
6. Do not know/remember 

 
Filter: only show 
this question if 
option 3 selected in 
Q28 

35 When (name) had diarrhoea, how much food was 
given to (name) as compared to when she or he is 
healthy? 

Single 
Choice 

1. No food given 
2. Much less than normal 
3. Somewhat less than normal 
4. About the same 
5. More than normal 
6. Do not know/remember 

Insert name given 
in Q16 
 
Filter: only show 
this question if 
option 3 selected in 
Q28 

 

36 Did (name) sleep under a mosquito net last night? 
  

Single 
Choice 

1. Yes 
2. No 
 

Insert name given 
in Q16 

 

37 MUAC of mother in cm (eg 24.3) Number 
with one 
decimal 
place 

  Max of 40.0 
 
One 
decimal 
place 

38 Is the mother pregnant or breastfeeding? Single 
Choice 

1. Yes, pregnant 
2. Yes, breastfeeding 
3. No 

  

39 Is (name) aged 0 – 23 months? (Check your 
notepad) 
 
 
 

Single 
Choice 

1. Yes 
2. No 
 

Insert name given 
in Q16 
 
If no, skip to Q68 

 

40 Did you ever breastfeed (name)? 
 
 

Single 
Choice 

1. Yes 
2. No 
 

Insert name given 
in Q16 
 
If no, skip to Q45 

 

41 How long after birth did you first put (name) to the 
breast? 

Single 
Choice 

1. Immediately (less than 1 hour) 
2. Between 1 – 24 hours 

Insert name given 
in Q16 
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3. Between 2 – 3 days 
4. Longer than 3 days 
5. Do not know/ don’t remember  

 

42 In the first 3 days after delivery, did you give any 
food or liquid other than breast milk to (name)? 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

Insert name given 
in Q16 
 
If no, skip to Q44 

 

43 What was (name) given in the first 3 days after 
delivery? 

Multiple 
Choice 

1. Plain water 
2. Sugar water or glucose water 
3. Water with salt 
4. Animal milk 
5. Infant formula (eg Nan) 
6. Other (Specify) 

Insert name given 
in Q16 

 

44 Was (name) breastfed yesterday during the day or 
at night? 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

Insert name given 
in Q16 
 

 

45 I would like to ask you about the types of liquids 
that (name) consumed yesterday during the day or 
at night.  

Information  Insert name given 
in Q16 

 

46 Did (name) have plain water yesterday during the 
day or at night? 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

Insert name given 
in Q16 
 

 

47 Did (name) have infant formula (eg Nan) yesterday 
during the day or at night? 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 
If no or do not 
know, skip to Q49 

 

48 How many times did (name) have infant formula 
yesterday during the day or at night? 

Number  Insert name given 
in Q16 
 

 

49 Did (name) have milk other than breast milk 
(tinned, powdered, fresh animal milk, sour milk) 
yesterday during the day or at night? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

Insert name given 
in Q16 
 
If no or do not 
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know, skip to Q51 

50 How many times did (name) have milk other than 
breast milk (tinned, powdered, fresh animal milk, 
sour milk) yesterday during the day or at night? 

Number  Insert name given 
in Q16 
 

 

51 Did (name) have juice or juice drinks yesterday 
during the day or at night? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

Insert name given 
in Q16 
 

 

52 Did (name) have any other liquids, including sugar 
water, clear broth, other water-based liquids, e.g. 
tea/ coffee yesterday during the day or at night? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

Insert name given 
in Q16 
 

 

53 Did (name) have yogurt yesterday during the day or 
at night? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 
If no or do not 
know, skip to Q55 

 

54 How many times did (name) have yogurt yesterday 
during the day or at night? 

Number  Insert name given 
in Q16 

 

55 Did (name) have thin porridge yesterday during the 
day or at night? 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 

 

56 I would now like to ask you about all the foods (all 
meals and snacks) that (name) ate yesterday 
during the day or at night. 

Information  Insert name given 
in Q16 
 

 

57 Yesterday during the day or at night, did (name) eat 
cereals/ staples (aseda, esh, ayup, porridge, bread, 
rice, macaroni, chappati, maize, sorghum, millet, 
ugali, CSB, CSB+, CSB++)? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 

 

58 Yesterday during the day or at night, did (name) eat 
roots and tubers (white sweet potato , yam, 
cassava, Irish potato)? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 

 

59 Yesterday during the day or at night, did (name) eat 
beans and other pulses/pullen/legumes/nuts 
(groundnuts, simsim, yellow peas, g nut paste, 
simsim paste, lentils, haricot beans, cowpea, 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
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chickpeas)? 
 

60 Yesterday during the day or at night, did (name) eat 
milk or milk products (animal milk, yogurt, cheese, 
sour milk, fermented milk)? 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 

 

61 Yesterday during the day or at night, did (name)  
eat  eggs? 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 

 

62 Yesterday during the day or at night, did (name) eat 
fish/seafood (fresh/ dried) ? 
 
 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 

 

63 Yesterday during the day or at night, did (name) eat 
meat (beef, goat, chicken, birds, mutton, duck, pork 
– including offal – liver, heart, kidney, intestines 
and insects/termites/ants)? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 

 

64 Yesterday during the day or at night, did (name) eat 
yellow or orange coloured fruits or vegetables 
(mango, papaya, ripe jackfruit, carrot, pumpkin) 
or... 
 
 green dark leafy vegetables (rigila, khudra, 
akuar,sukuma wiki, pumpkin leaves, cassava 
leaves, kale, spinach, cowpea leaves), orange 
squash, yellow-orange fleshed sweet potato? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  
 

Insert name given 
in Q16 
 

 

65 Yesterday during the day or at night, did (name) eat 
other fruits or vegetables (tomato, onion, mango, 
watermelon, cabbage, lemon, coconut, palm fruit, 
date palm, lulu fruit, tamarin, lalok fruit, lalok 
leaves, okra, cucumber, eggplant, passion fruit, 
dum, banana, orange,  lime, apple, cherries, 
courgette/zucchini) wild fruit and wild vegetable 

Single 
Choice 

1. Yes 
2. No 
3. Do not know  

Insert name given 
in Q16 
 

 

66 Yesterday during the day or at night, did (name) eat Single 1. Yes Insert name given  
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RUTF/plumpy’nut? (show common sachet)  
 
 

Choice 2. No 
3. Do not know  

in Q16 
 

67 How many times did (name) eat solid, semi-solid or 
soft foods yesterday during the day or night ? 
(Enter 98 for Do not know) 

Number  Insert name given 
in Q16 
 

 

68 Is there another child aged 0 – 59 months in this 
household? (Check your notepad) 
 

Single 
Choice 

1. Yes 
2. No 

If yes, return to 
Q16 
 
If no, go to Q69 

 

69 In your household, who makes the final decision of 
how your child should be fed (what should be given 
and when)? 

Multiple 
choice 

1. Myself 
2. Husband 
3. My mother 
4. My mother-in-law 
5. Friend/neighbour 
6. Other (Specify) 

  

Section 4: Food Security and Livelihoods 

70 Is the head of household male or female? Single 
Choice 

1. Male 
1. Female 

  

71 What was your households main source of income 
in the last 30 days? 

Single 
Choice 

1. Sale of crops 
2. Sale of livestock 
3. Sale of animal products 
4. Brewing 
5. Sale of fish 
6. Sale of natural resources 
(firewood, grass) 
7. Sale of food aid 
8. Casual labour 
9. Skilled labour 
10. Salaried work 
11. Other petty trading 
12. Small business 
13. Family support 
14. Other (specify) 
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72 What was your households main source of food in 
the past 7 days? 

Single 
Choice 

1. Own production 
2. Work for food 
3. Gifts 
4. Market/shop purchase 
5. Borrowing/debt 
6. Food aid 
7. Gathering 
8. Other (Specify) 

  

73 Out of your household monthly expenditure, how 
much was allocated to food purchases? 

Single 
Choice 

1. 0% 
2. 1-25% 
3. 26-50% 
4. >50% 
5. Do not know 

  

74 In the past 30 days, have there been times when 
you did not have enough food or money to buy 
food? 

Single 
Choice 

1. Yes 
2. No 

If no, skip to Q76  

75 Which coping strategies did you use?  (do not read 
out options) (record all options mentioned) 

Multiple 
Choice 

1. Rely on less preferred/cheaper 
food 
2. Borrowing/kinship support 
3. Reduce portion size at meals 
4. Reduce number of meals 
adults eat 
5. Reduce number of meals for 
family 
6. Sell more animals than usual 
7. Consume seed stock 
8. Other (Specify) 

  

76 What are the 3 main shocks currently faced by your 
household? 

Multiple 
Choice 

1. No shocks 
2. Insecurity 
3. Expensive food 
4. Livestock disease 
5. Floods 
6. Human sickness 
7. Delay of rains 

 Max of 3 
options to 
be selected 
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8. Pest/crop disease 
9. Lack of water 
10. Other (Specify) 

Section 5: Water, Sanitation and Hygiene 

77 What is your household’s main source of drinking 
water currently? 

Single 
Choice 

1. Borehole 
2. Protected well 
3. Open well 
4. Protected spring 
5. Unprotected spring 
6. Surface water (river, stream) 
7. Piped water/household 
connection/water tank 
8. Pond/dam 
9. Other (Specify) 

  

78 What is your household’s main source of drinking 
water during the rainy season? 

Single 
Choice 

1. Borehole 
2. Protected well 
3. Open well 
4. Protected spring 
5. Unprotected spring 
6. Surface water (river, stream) 
7. Piped water/household 
connection/water tank 
8. Pond/dam 
9. Other (Specify) 

  

79 How long does it take you to collect water for the 
household (including travel to and from and waiting 
time)? 

Single 
Choice 

1. Less than 30 minutes 
2. 30 minutes to less than 1 hour 
3. 1 hour to less than 2 hours 
4. 2 hours to less than 4 hours 
5. 4 hours and above 

  

80 How many jerricans (20l) of water did the 
household use yesterday in total? (Consider 
balance of fetched water and left over amount) 

Number    

81 Is anything done to the water before drinking?  Single 
Choice 

1. Yes 
2. No 

In no, skip to Q83   
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82 What is done to the water before drinking? Multiple 
Choice 

1. Boil 
2. Filter with a cloth 
3. Let it settle 
4. Chlorination 
5. Other (Specify) 

  

83 Did you wash your hands yesterday? Single 
Choice 

1. Yes 
2. No 

If no, skip to Q85   

84 When did you wash your hands yesterday? (do not 
read out options) (probe) (list all options 
mentioned) 

Multiple 
Choice 

1. After defecation 
2. After cleaning a child who has 
defecated. 
3. Before preparing food 
4. Before eating 
5. Before feeding a child 
6. Other (Specify) 

  

85 Do you use anything in addition to water to wash 
your hands? 

Single 
Choice 

1. Yes 
2. No 

If no, skip to Q87   

86 What do you use to wash your hands? Single 
Choice 

1. Water plus soap 
2. Water plus ash 
3. Other (Specify) 
 

  

87 Do you currently have soap? Single 
Choice 

1. Yes 
2. No 

If no, skip to Q89  

88 Can I see the type of soap you have? Single 
Choice 

1. No soap shown 
2. Bar of soap 
3. Liquid soap 

  

89 
 

Where do members of your household usually 
defecate? (select more than one option if 
necessary) 

Multiple 
Choice 

1. Bush/undesignated open area 
2. Designated open area 
3. Hole 
4. Pit latrine 
5. VIP latrine 
6. Other (Specify) 

  

Section 6: Health  

90 Is there a child aged 0 – 23 months in this 
household? (Check your notepad) 

Single 
Choice 

1. Yes 
2. No 

If no, skip to Q99   
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91 Where was your youngest child born? Single 
Choice 

1. Home 
2. Hospital 
3. PHCC 
4. PHCU 
5. During travel 
6. Other (Specify) 

  

92 Did you go anywhere for antenatal care during your 
last pregnancy? 

Single 
Choice 

1. Yes 
2. No 

If no, skip to  Q95  

93 Where did you go? 
 
 

Single 
choice 

1. Traditional Birth Attendant 
2. Relative’s home 
3. Hospital 
4. PHCC 
5. PHCU 
6. Other (Specify) 

  

94 How many times did you go to (option) for 
antenatal care during your last pregnancy? 

Number  Insert option given 
in Q93  

 

95 During your last pregnancy were you given any iron 
tablets (show tablets)? 

Single 
Choice 

1. Yes 
2. No 
3. Do not know 

If no, skip to Q96  

 For how long did you take the iron tablets? Single 
Choice 

1. More than 3 months 
2. Less than 3 months   
3. Do not know 

  

96 Has your youngest child received BCG 
vaccination? (ask to see immunization card if 
available) 

Single 
Choice 

1. Yes by card 
2. Yes by scar 
3. No 
4. Do not know 

  

97 Has your youngest child received DPT 1? (DPT is 
an injection in the thigh sometimes given at the 
same time as mouth drops for polio) 

Single 
Choice 

1. Yes by card 
2. Yes by recall 
3. No 
4. Do not know 

  

98 Has your youngest child received DPT 3? (DPT is Single 1. Yes by card   
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an injection in the thigh sometimes given at the 
same time as mouth drops for polio) 

Choice 2. Yes by recall 
3. No 
4. Do not know 

99 Are you currently using family planning? Single 
Choice 

1. Yes, modern method (depot, 
implant, pills, condoms) 
2. Yes, traditional method 
(breastfeeding, rhythm method) 
3. No 
4. Other (Specify) 

  

10
0 

Have you received healthcare free of cost during 
the last 1 year? 

Single 
Choice 

1. Yes 
2. No 

  

10
1 

Is any child in your household registered in a 
nutrition programme like OTP, TSFP, SC? 

Single 
Choice 

1. Yes 
2. No 

If no, skip to Q103   

10
2 

In what programme is your child registered? Multiple 
Choice 

1. OTP/SC at health facility 
2. Mobile OTP/ATFC 
3. TSFP 
4. Other (Specify) 

  

10
3 

Did anyone screen your children below 5 years this 
month? 

Single 
Choice 

1. Yes a HHP 
2. Yes a CHW or health facility 
staff 
3. No 
4. Other (Specify) 

  

10
4 

Have you heard of HIV? Single 
Choice 

1. Yes 
2. No 

In no, skip to Q106   

10
5 

How can you protect yourself from HIV? (record all 
answers mentioned) 

Text    

Section 7: Closing section of survey 

10
6 

Thank you for your time. [Enumerator - please step 
outside to finish the survey in order to capture a 
GPS location.] 

Information    

 
 
 


