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EXECUTIVE SUMMARY 
   
 
INTRODUCTION 
 
The FEWSNET report in May 2005 indicated that major food deficit is expected in Jonglei 
state during the hunger gap period, and would affect most the returnees and households 
without farm labor, seeds and cows to provide milk.  The EP&R assessment done in Akobo 
County during the same period reported precarious food security situation in the area 
with significant number of children being at risk of malnutrition. World Relief that supports 
the PHC facilities in Akobo County had also signaled receiving increased malnutrition 
cases in their clinics.  
 
An anthropometrics nutritional survey was carried out by ACF-USA in Akobo and Nyandit 
Payams in Akobo County from 25th August to 15th September, with the following 
objectives:  
 

 To evaluate the nutritional status of children aged 6 to 59 months. 
 To estimate the measles immunization coverage of children aged 9 to 59 months. 
 To identify groups at higher risk to malnutrition: age group and sex. 
 To estimate the crude mortality rate through a retrospective survey. 

 
 
METHODOLOGY 
 
A two-stage 30 by 30 cluster survey methodology was applied. This sample size provides 
the estimate of the prevalence of malnutrition with a 95 % confidence interval.  The 
sampling frame covered all accessible Bomas within Akobo and Nyandit payams. In 
each cluster, households were randomly selected and surveyed. All the children aged 
from 6 to 59 months of the same family, defined as a woman and her children, were 
included in the survey. A retrospective mortality survey (over the past three months) using 
SMART methodology was also conducted at the same time as the anthropometric 
survey. 
 
 
SUMMARY OF FINDINGS 
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The international NGOs operating in the location are; VSF- B, UNOCHA, Presbyterian Relief 
Development Agency (PRDA) and World Relief. While the Community Based 
Organizations (CBO’s) are Global Relief for Development Organization for Sudan 
(GARDO’S) and Nile Hope Development Foundation (NHDF). VSF-B runs a community-
based animal health program which includes livestock vaccination and treatment, 
training of small stock auxiliaries and capacity building. UNOCHA is supporting child and 
returnee protection program in the county. While PRDA, in partnership with World Relief, 
operates a primary Health Care Center (PHCC) located in Akobo town and 4 PHC Units 
(PHCU) - in Burmath, Chiban, Mer 2(Langi) and Dilule payams.  The PHCC is managed by 
one clinical officer, one trained Nurse and nurse assistants, while the other four PHCUs are 
each run by two community health workers (CHWs). The health units provide preventive 
and curative services.  PRDA also trains Agriculture extension workers. GARDOS have a 
project on school rehabilitation and have already rehabilitated one primary school in 
Akobo payam. NHDF implements programs on health (with a PHCU located in Dengjock 
payam, operated by two CHWs and two Traditional Birth Attendants), food security, 
water and education.  
 
According to the community, the last harvest in October/ November 2004 was poor due 
to late planting and inadequate rain. In 2005, maize harvest in the highlands was low as 
compared to 2004 due to early and inadequate rains. Little stocks of fresh sorghum were 
observed in most of the visited households during the time of the survey. Most claim they 
had already exhausted green maize and sorghum harvested last October and have 
been surviving on the current crop yield, wild food and kinship support.  Some had small 
seed banks left for the next planting season. The last WFP distribution was done in June 
2005 and the community reported that these have been depleted as well. 
 
The rivers are the major source of water for the population.  In some of the locations such 
as Rine, households depend on pool water during the rainy season.  A few latrines were 
observed mainly in church, local authority, NGO and health centre compounds.  
 
Access to and utilization of services at the existing primary health care facilities is still 
limited, and the positive health seeking attitude and practice of majority of the 
population is not observed.  Medical attention from the health facilities are sought as a 
last resort in most cases.  Infectious diseases like malaria, acute lower respiratory 
infections and diarrhoeal diseases are recorded as the leading causes of consultations at 
the PHC facilities.  There is yet no regular immunization program implemented in the 
different payams.  Cases of malnutrition have also been recorded at the PHCC, but there 
is no service yet in place at the PHC facilities for its treatment.   
 
A total of 930 children were measured during the nutritional survey, but only 925 children 
were eventually included in the analysis due to aberrant data in the 5 other records.  The 
result of the anthropometrics survey, shown in the table below, indicates a GAM rate 
above the critical level. 
 

AGE GROUP INDICATOR RESULTS 
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Global Acute Malnutrition 
W/H< -2 z and/or oedema 

20.3%  
[16.7%-24.4%]1 Z-score 

Severe Acute Malnutrition 
W/H < -3 z and/or oedema 

2.4% 
 [1.2%-4.4%] 

Global Acute Malnutrition 
W/H < 80% and/or oedema 

10.7%  
[8.1%-14.0%] 

 
 
 
6-59 months 
(n = 925) 
 
 % Median 

Severe Acute Malnutrition 
W/H < 70% and/or oedema 

0.9%  
[0.2%-2.4%] 

Global Acute Malnutrition 
W/H < -2 z and/or oedema 

26.7%  
[20.9%-33.5%] Z-score Severe Acute Malnutrition 

W/H < -3 z and/or oedema 
4.1%  

[1.9%-8.1%] 
Global Acute Malnutrition 
W/H <80% and/or oedema 

16.4%  
[11.7%-22.4%] 

 
 
 
6-29 months  
(n = 415) 

% Median 
Severe Acute Malnutrition 
W/H <70% and/or oedema 

1.2 %  
[0.2%-4.2%] 

Total crude retrospective mortality (last 3 months) 
/10,000/day 
Under five crude retrospective mortality /10,000/day 
Percentage of children under five amongst death recorded 

0.27 [0.05 – 0.5] 
0.57 [0.12 – 1.02] 

62.5% 

Measles immunization 
coverage 

By card 
According to caretaker2 
Not immunized 

2.1% 
26.5 % 
71.4% 

RECOMMENDATIONS 
 
• ACF-USA and the MoH to advocate for the installation of regular surveillance at the 

PHCC/Us to continue monitoring the nutritional situation in Akobo County and 
immediately detect individuals, especially children, with severe or moderate 
malnutrition.   

 
• ACF-USA and the MoH to advocate for and support the integration of nutritional 

treatment program within the PHCC or for the establishment of separate targeted 
therapeutic/supplementary feeding programs/centers as an emergency response to 
treat and prevent mortalities should the cases overwhelm the PHCC. 

  
• The MoH and the health agencies supporting the PHCC to ensure implementation of 

full primary health care package within the centers, especially EPI, maternal and child 
health, and health/nutrition education. 

 
• VSF- B, NHDF, PRDA, WFP and other humanitarian agencies to support the 

establishment of improved and sustained mechanisms for food security.  
 

                                                 
1 The data into brackets are the Confidence Interval at 95%. 
2 When no EPI card was available for the child at the household, measles vaccination information was collected 
according to the caretaker 
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• NHDF and other mandated agencies to assess and support the county with water 
and sanitation programs.   

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTRODUCTION 
 
Akobo County, in Jonglei state, Eastern Upper Nile Region, comprises of nine payams 
namely: Akobo, Nyandit, Dengjock, Alale, Kaikwiny, Walgak, Yidit, Buong and 
Tangnyang.  The area is generally flat and made of black cotton clay soils.  Rivers Akobo, 
Agui, Gile and Geeni cut across the county and provide farming, grazing, water and 
fishing areas.  
 
The most recent insecurity incidents were local violence in Dengjock payam in August 
2005 which resulted to the death of two civilians and destruction of some property; and in 
Akobo town, militia attack was reported in April although no casualty occurred.  
Occasional cattle raids are experienced, where children, women, and fire arms are also 
taken. 
 
The FEWSNET report in May 2005 indicated that major food deficit is expected in Jonglei 
state during the hunger gap period, and would affect most the returnees and households 
without farm labour, seeds and cows to provide milk.  Over the same period it had been 
reported by various sources that approximately 35,000 returnees have crossed over from 
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UN refugee’s camps in Ethiopia in recent weeks, and a joint OLS Security/EP&R 
(UNOCHA) visit was conducted in Akobo to determine the security situation on ground 
and in the wider area of interest of returnees.  The assessment reported precarious food 
security situation in the area with more children who may be at risk of malnutrition. World 
Relief that operates PHC facilities had also reported receiving increased malnutrition 
cases in their clinics.  
 
An anthropometric nutritional survey was carried out by ACF-USA in Akobo and Nyandit 
Payams from August 25th – September 15th, 2005.  The inhabitants of these payams belong 
to Nuer Lou clan.  
 

 
METHODOLOGY 

 
 
1. Type of survey and sample size 
 
The target population of the survey was children aged 6-59 months.  
 
The total population of the 10 accessible bomas in Akobo and Nyandit payams was 
estimated at 30,596, giving a target population of 6,115 children (calculated as 20% of 
the total population).  A two-stage cluster sampling methodology was used, composed 
of 30 clusters of at least 30 children in each cluster.  
 
Qualitative information to capture food security, child care practices, nutrition, and 
health and sanitation situation was collected through focus group discussion, individual 
interview and observation methods.  
 
2. Sampling methodology 
 
A two-stage cluster sampling was used: 

♦ At the first stage, 30 clusters were randomly selected. Using a random draw, 
bomas were chosen from a list of accessible bomas and the clusters 
assigned accordingly. (See appendix 1 for boma list and estimated 
population).  The probability of selection was proportional to the boma 
population size. Each cluster included a minimum of 30 children. 

 
♦ At the second stage, i.e. the selection of the households within each cluster, 

the standard WHO methodology was used: a pen was spun while being at 
the central point of the selected cluster, defining a random direction. All the 
children aged 6-59 months of the households encountered in that direction 
were measured.  

 
3. Data Collection  
 
During the anthropometric survey, for each selected child aged 6 to 59 months, the 
following information was recorded (See appendix 2 for anthropometric questionnaire): 
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♦ Age: recorded with the help of a local calendar of events (See appendix 5 for 
calendar of events) 

♦ Gender: male or female  
♦ Weight: children were weighed without clothes, with a SALTER balance of 25 kg 

(precision of 100g). 
♦ Height: children were measured on a measuring board (precision of 0.1 cm). 

Children less than 85 cm were measured lying down, while those greater than or 
equal to 85 cm were measured standing up. 

♦ Mid-Upper Arm Circumference: MUAC was measured at mid-point of left upper 
arm for measured children (precision of 0.1 cm). 

♦ Bilateral oedema: assessed by the application of normal thumb pressure for at 
least 3 seconds to both feet. 

♦ Measles vaccination: assessed by checking for measles vaccination on EPI cards 
and asking caretakers. 

♦ Household status: for the surveyed children, households were asked if they were 
permanent residents, temporarily in the area, displaced or displaced. 

 
4. Indicators, guidelines and formulas used 
 
4.1. Acute Malnutrition 
 

• Weight-for-Height Index 
 
For the children, acute malnutrition rates were estimated from the weight for height 
(WFH) index values combined with the presence of oedema. The WFH indices are 
compared with NCHS3 references. WFH indices were expressed both in Z-score and 
percentage of the median. The expression in Z-score has true statistical meaning and 
allows inter-study comparison. The percentage of the median on the other hand is 
commonly used to identify eligible children for feeding programs. 
 
Guidelines for the results expressed in Z-score: 
• Severe malnutrition is defined by WFH < -3 SD and/or existing bilateral oedema on the 

lower limbs of the child 
• Moderate malnutrition is defined by WFH < -2 SD and ≥ -3 SD and no oedema. 
• Global acute malnutrition is defined by WFH < -2 SD and/or existing bilateral oedema  
 
Guidelines for the results expressed in percentage of median: 
• Severe malnutrition is defined by WFH < 70 % and/or existing bilateral oedema on the 

lower limbs 
• Moderate malnutrition is defined by WFH < 80 % and ≥ 70 % and no oedema. 
• Global acute malnutrition is defined by WFH <80% and/or existing bilateral oedema  

 
• Children’s Mid-Upper Arm Circumference (MUAC)The weight for height index is the 

most appropriate index to quantify wasting in a population in emergency 
situations where acute forms of malnutrition are the predominant pattern. 

                                                 
3 NCHS: National Center for Health Statistics (1977) NCHS growth curves for children birth-18 years. United States. 
Vital Health Statistics. 165, 11-74. 
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However the mid-upper arm circumference (MUAC) is a useful tool for rapid 
screening of children at a higher risk of mortality. The MUAC is only taken for 
children with a height of 75 cm and more. The guidelines are as follows:  

 
MUAC < 110 mm   severe malnutrition and high risk of mortality  
MUAC ≥ 110 mm and <120 mm moderate malnutrition and moderate risk of mortality 
MUAC ≥ 120 mm and <125 mm high risk of malnutrition 
MUAC ≥ 125 mm and <135 mm moderate risk of malnutrition 
MUAC ≥ 135 mm    ‘adequate’ nutritional status 
 
4.2. Mortality 
Mortality data was collected using Standardized Monitoring and Assessment of Relief and 
Transitions (SMART) methodology. The crude mortality rate (CMR) is determined for the 
entire population surveyed for a given period. The CMR is calculated using Nutrisurvey for 
SMART software for Emergency Nutrition Assessment. 
 
The formula below is applied. 
Crude Mortality Rate (CMR) = 10,000/a*f/ (b+f/2-e/2+d/2-c/2) where:  
a = Number of recall days (90) 
b = Number of current household residents 
c = Number of people who joined household 
d = Number of people who left household 
e = Number of births during recall 
f = Number of deaths during recall period  
 
The result is expressed per 10,000-people / day. 
The thresholds are defined as follows4: 
Alert level:  1/10,000 people/day 
Emergency level:  2/10,000 people/day 
The proportion of deaths within the past three months among the under five years old is 
also calculated. 
 
5. Field work 
 
Five teams of three surveyors each executed the fieldwork. All the surveyors participating 
in the survey underwent a 5-day training, which included a pilot survey.  ACF-USA and 
ACHA staff supervised all the teams in the villages. The survey (including training, data 
collection and travelling) lasted for a period of 21 days.  
 
6. Data analysis 
 
Data processing and analysis were carried out using EPI-INFO 5.0 software, EPINUT 2.2 
program and Nutrisurvey for SMART software. 

                                                 
4 Health and nutrition information systems among refugees and displaced persons, Workshop report on refugee’s 
nutrition, ACC / SCN, Nov 95. 
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RESULTS OF QUALITATIVE ASSESSMENT 
 
1. RETURNEES POPULATION                                        
                                                                                                                      
According to SRRC, a total number of 5,570 and 11,459 returnees were reported to have 
arrived in Akobo and Nyandit payams respectively by April 2005. The returnees were 
coming from Khartoum, Malakal, Ethiopia and Kenya as a result of the peace agreement 
signed in December 2004. Most returnees came back in the dry season of December 
and April. 
 
2. FOOD SECURITY 
 
The community of Nuer is mainly agro-pastoralists and cattle-keeping is the main source 
of livelihood.  Crops grown in the area are sorghum, maize, okra, pumpkin and cowpeas. 
The cropping season is between May and September for maize, while for sorghum it is 
between June and September/October.  Maize is cultivated on the same farmland with 
sorghum, but maize is grown near the homestead. Maize is eaten green and the dried 
maize is kept as seed for the next planting season.  The land cultivated by households 
depends on available farm labour and tools. Most households have few malodas, 
pangas and sickles; this limits the amount of land that can be cultivated.  
 
The Nuer diet consists of sorghum, fish, goat meat and milk. Maize is consumed to a 
limited extent. Milk is added to the sorghum/maize diet depending on its availability. Fish 
and goat meat are served as stews. During the “hunger gap” period between May and 
July, the community depends on wild leaves such as law, wur and tiltil .They also migrate 
to areas like Low, Nassir and Malakal, and some depend on their relatives who may have 
been provided with WFP relief food.   
 
The FEWSNET May 2005 report indicated that food insecurity during the hunger gap would 
mostly affect the returnee population as well as households without farm labour, seeds 
and cows to provide milk. Interviews with the community suggest that the last harvest in 
September/October 2004 for maize was poor due to late planting and inadequate rain, 
while sorghum is likely to be similar to 2004 or slightly better. Both have been almost 
depleted during the time of the survey, and the respondents report reliance on current 
crop yield, wild food and kinship support. The last WFP distribution was done in June 2005 
and these too have been exhausted; there was no written report to provide details on 
the amount of food distributed during the period. 
 
Rivers Akobo, Agui, Gile and Geeni abound with fish throughout the year.  However, its 
access is limited by the lack of means for fishing (boat, hooks, and nets, among others).  
The Upper Nile Foundation supported the community with nets in 2004 although there 
was no ongoing program during the time of the survey.  
 
Livestock kept by the community include cattle, goat, and chicken. Cattle are kept as a 
source of milk (one cow produces 2 litres of milk per day during the rainy season and 0.5 
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litres per day during the dry season), as symbol of wealth or payment of dowry; on special 
occasions, cattle and goat are slaughtered to provide meat. Little livestock is kept by few 
households accordingly due to cattle raids by Murle in the previous years.  The average 
number of cattle per household is 40-50 for the rich, 10-20 for the middle class and 0-5 for 
the poor; majority of the community are in the middle class.  The cattle are usually moved 
to the cattle camps between the month of January and February, and returned in June.  
Animal diseases have accordingly reduced the number of goats and chicken in the area 
- pneumonia, liver fluke and brucellosis had affected goats while typhoid, new castle 
disease and fowl cholera affected chickens.  VSF-B supports veterinary services in the 
area by offering livestock vaccination, capacity building and training on small stock 
keeping and management. 
 
3. HEALTH 
 
PRDA which resumed activities in June 2005, operates a PHCC in Akobo town and four 
Primary Health Care Units (PHCUs), one each located in Burmath, Chiban, Mer 2(Langi) 
and Dilule; another PHCU in Alale is planned.  Providing preventive and curative health 
care, the PHCC is managed by one clinical officer, a trained Nurse, and nurse assistants, 
while the PHCUs are each run by two community health workers (CHWs). NHDF manages 
one PHCU in Dengjock payam, supplied with drugs by SC-USA and attended after by 2 
CHWs and 2 Traditional Birth Attendants (TBAs).  
 
Accordingly, residents first seek medical attention from traditional healers before going to 
the PHC facilities.  PHCC records indicate malaria, diarrhoea and respiratory infections as 
the leading causes of consultations, followed by skin diseases, malnutrition, trauma, 
intestinal parasites, sexually transmitted diseases (STDs) and eye infections among 
children. 197 malnutrition cases among children under-five were reported between June 
and August. There is no EPI program established yet within the PHCC and the last measles 
immunization campaign was done in 2000.  Diagnosis and treatment for TB are also not 
available. 
 
There are 20 trained TBAs in Akobo and Nyandit payams but report lack of delivery kits; 
the attendance of antenatal clinic at the PHCC is also reported as low.  Meanwhile, 
attendance to health education sessions has been increasing. 
 
4. WATER AND SANITATION 
 
There are 10 borehole facilities in Akobo and 3 in Nyandit payams, all installed by MSF-B – 
in Akobo town, Jijule, Wicnyang, Withuak, Dimma, Old Akobo, Wichgandie, Mer 2, 
Burmath and Chikol.  Still, for households where these are not accessible, water is sourced 
from swamps, pools and rivers.  Water fetched from the river is covered with reeds as a 
traditional practice to avoid spillage of water during transport, and contamination is 
likely.  Boiling of drinking water is generally not practiced and the families interviewed 
claimed that boiling changes the taste of the water. Drinking water is stored in open 
containers and exposed to contamination.  Few latrines were observed mainly in the 
church, local authority, NGO and health centre compounds and there is general non-
acceptance of using latrines among the population; for the majority, open defecation is 
practiced.   
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5.  MOTHER AND CHILD CARE PRACTICES 
 
Expectant mothers are not exempted from doing heavy work in the household, and at 
the same time eat less from the belief that there is no space to accommodate food in 
the body during the pregnancy. The mothers only increase consumption of food during 
lactation period. 
 
Most mothers report to be exclusively breastfeeding infants in their first 4-6 months; they 
believe that early weaning results to foul-smelling stools.  The infants are breastfed on 
demand while older children are fed two meals per day comprising of milk, porridge, fish 
and Walwal (traditional dish made from pounded sorghum). Children below one year are 
assisted to eat, while those aged above 18 months eat alone. Fish is fed to children aged 
above 1 year and meat to those aged above 2 years.  
 
Food preparation and storage is noted to be similar: sorghum is dried over soil and 
pounded in a mortar-like hole on the ground; cooked food is then stored in open 
containers where exposure to flies and dust is constant.     
 
 
 
6. EDUCATION 
 
Akobo payam has 5 primary schools located in Akobo town, Old Akobo, Dima, Burmath 
and Dilule; however, only the one in Akobo town is currently functioning.  The school was 
rehabilitated by GARDOS providing for 9 classrooms, 1 staff room, 4 toilets, 1 store and 1 
kitchen. There are 1400 enrolees in class 1- 7, attending daily morning classes 5 days a 
week.  Although there are 11 teachers providing services, none has yet received formal 
training.  The survey interviews reflect the need for rehabilitation of school facilities, 
training for teachers, as well as books and other learning materials.  
 
 
7. ACTIONS TAKEN BY NGOs AND OTHER PARTNERS 
 
The different NGOs and areas of interventions/assistance are listed below: 
PRDA :  
• Primary Health Care services; 
• Training of Agriculture extension officers; 
• Facilitation of Peace & reconciliation talks/efforts among the community. 
UNOCHA : 
• Child returnee protection.   
NHDF: 
• Health, food security, water and education.     
VSF- B: 
• Veterinary services: Livestock vaccination, training and capacity building. 
GARDOS : 
• School rehabilitation. 
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RESULTS OF ANTHROPOMETRICS SURVEY 
 
A total of 930 children were measured, and 5 records with inconsistent data were 
excluded from the final analysis. 
 
1. DISTRIBUTION BY AGE AND SEX 
 
 Table 1:  Distribution by age and sex 

AGE 
(In months) BOYS GIRLS TOTAL Sex 

Ratio 
 N % N % N %  

06 – 17 136 58.1 98 41.9 234 25.3 1.39 
18 – 29 82 45.3 99 54.7 181 19.6 0.83 
30 – 41 84 52.2 77 47.8 161 17.4 1.09 
42 – 53 88 49.4 90 50.6 178 19.2 0.98 
54 – 59 86 50.3 85 49.7 171 18.5 1.01 
Total 476 51.5% 449 48.5% 925 100% 1.06 

 
The overall sex ratio of 1.06 allows the validation of the sample selection, since it lies within 
the accepted benchmark range of 0.80 - 1.20.  
 
Figure 1: Distribution by age and sex  
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There is a slight over representation (18.5% instead of around 10%) of the 54-59 and under 
representation (17.4% instead of between 20-25%) of 30-41age groups. This can be 
attributed to ages given by parents (caretakers) during the survey being approximate 
and are subject to strong recall bias. Dates of birth were not known and a local calendar 
of events had to be used to estimate the ages.  
 
 
2. ANTHROPOMETRICS ANALYSIS  
 
2.1. Acute malnutrition, Children 6 to 59 months 
 
 Distribution of Malnutrition in Z-score 

 
Table 2: Weight for Height distribution by age in Z-score 

 < -3 SD ≥ -3 SD & < - 2 SD ≥ -2 SD Oedema AGE 
(In months) N N % N % N % N % 

06-17 234 14 6.0 57 24.4 163 69.7 0 0.0 
18-29 181 3 1.7 37 20.4 141 77.9 0 0.0 
30-41 161 2 1.2 11 6.8 148 91.9 0 0.0 
42-53 178 1 0.6 25 14.0 152 85.4 0 0.0 
54-59 171 2 1.2 36 21.1 133 77.8 0 0.0 
TOTAL 925 22 2.4% 166 17.9 737 79.7 0 0.0 

Table 3: Weight/Height vs. Oedema   

  < -2 SD ≥ -2 SD 

YES Marasmus/Kwashiorkor 
0       0.0% 

Kwashiorkor 
0          0.0 Oedema 

NO Marasmus 
188   20.3% 

No malnutrition 
737     79.7% 

 
No case of kwashiorkor was found in the sample.  
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Figure 2. Weight for Height  Z- Distribution, Akobo, 2005
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There is a significant displacement of the sample curve to the left of the reference curve, 
indicating a poorer nutritional situation in this population than in the reference one. The 
mean Z score of the sample is –1.28. The standard deviation of the curve, equal to 0.90, 
lies within the accepted benchmarks (0.80 – 1.20): it shows that the sample is 
representative of the population.  
 
      Table 4: Global and Severe Acute Malnutrition by age group in Z-score 

 6-59 months (n = 925) 6-29 months (n =415) 
Global acute malnutrition 20.3% [16.7%- 24.4%] 26.7% [20.9%- 33.5%] 
Severe acute malnutrition 2.4% (1.2%- 4.4%] 4.1% [1.9% -8.1%] 

 
Statistical comparative analysis of malnutrition rates for children aged 6-29 months and 
30-59 months indicate a significant difference  (p<0.05). The 6-29 months age group is 
likely to be malnourished 1.77 times than the 30-59 months age group. The relative risk is 
equal to 1.77 (1.37-2.30). 

 
Table 5:  Nutritional Status by Sex in Z-score 

Boys Girls Nutritional status Definition 
N % N % 



 17

Severe 
malnutrition 

Weight for Height < -3 and/or 
oedema 17 3.6 5 1.1 

Moderate 
malnutrition -3 ≤ W/H < -2 and no oedema 79 16.8 87 19.4 

Normal -2 ≤ W/H and no oedema 380 79.8 357 79.5 
TOTAL  476 51.5 449 48.5 

 
The statistical analysis shows that there is no significant difference in the prevalence of 
malnutrition between boys and girls (p>0.05). Relative risk= 0.98(0.76<RR>1.27). Both boys 
and girls present equal chances of becoming malnourished. 
 
 Distribution of Malnutrition in Percentage of the Median 

 
Cut-offs for acute malnutrition expressed in percentage of the median are commonly 
used in determining admission criteria in feeding centres. 
 

Table 6: Distribution of Weight/Height by age in percentage of the median 

AGE 
(In months) 

 
N 

< 70% 
N             % 

≥ 70% & < 
80% 

n            % 

≥ 80% 
n            % 

Oedema 
N        % 

06-17 234 2 0.9 45 19.2 187 79.9 0 0.0 
18-29 181 3 1.7 18 9.9 160 88.4 0 0.0 
30-41 161 1 0.6 5 3.1 155 96.3 0 0.0 
42-53 178 1 0.6 10 5.6 167 93.8 0 0.0 
54-59 171 1 0.6 13 7.6 157 91.8 0 0.0 
TOTAL 925 8 0.9% 91 9.8% 826 89.3% 0 0.0% 

 
 
Table 7: Weight for height vs oedema 

  < -2 SD ≥ -2 SD 

YES Marasmus/Kwashiorkor 
0       0.0% 

Kwashiorkor 
0          0.0% Oedema 

NO Marasmus 
99     10.7% 

No malnutrition 
826       89.3% 

 
Table 8: Global and Severe Acute Malnutrition by age group in percentage of the 

median 
 6-59 months (n = 925) 6-29 months (n = 415) 

Global acute malnutrition 10.7% [8.1%-14.0%] 16.4% [11.7%-22.4%] 
Severe acute malnutrition 0.9% [0.2%-2.4%] 1.2% [0.2%-4.2%] 

Statistical comparative analysis of malnutrition rates for children aged 6-29 months and 
30-59 months indicate that there is a significant difference  (p<0.05). The 6-29 months age 
group is likely to be malnourished by 2.70 times than the 30-59 months age group. 
Relative risk= 2.70(1.80<RR<4.04. 
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Table 9: Nutritional status by sex in percentage of median 

Boys Girls 
Nutritional status Definition 

N % N % 
Severe 

malnutrition 
Weight for Height < 70% or 

oedema 5 1.1 3 0.7 

Moderate 
malnutrition 70% ≤ Weight for Height < 80% 44 9.2 47 10.5 

Normal Weight for Height ≥80% 427 89.7 399 88.9 

TOTAL  476 51.5 449 48.5 

 
By percentage of median, statistical analysis also shows no significant difference in the 
prevalence of malnutrition between boys and girls (p>0.05). Relative risk= 
0.92(0.64<RR<1.34). Both boys and girls present equal chances of becoming 
malnourished.   
 
2.2 Nutritional status of the children below 6 months 
 
84 children aged below 6 months were present in the households at the time of the 
survey, 52.4% (44) were boys and 47.6% (40) were girls.  
 

Table 10: Age distribution of the under 6 months 
Age in 
month N % 

0 - - 
1 21 25.0 
2 20 23.8 
3 19 22.6 
4 17 20.2 
5 7 8.3 

Total 84 100 
 
Of the 84 children, 58 children were measured (some caretakers did not accept their 
infants to be measured) and included in the anthropometrics analysis.  By Weight for 
Height index in Z-score, there were 2 (or 3.4%) severely malnourished infants, no child was 
moderately malnourished and 56 (96.6%) had good nutritional status. By Weight for 
Height percentage of median, 2 (or 3.4%) infant were severely malnourished, 1(1.7%) 
moderately malnourished and 55 (94.8%) had good nutritional status.   

 
• Feeding Practices 
 

86.9 % of the mothers interviewed practiced exclusive breastfeeding for their infants, 
11.9% had begun weaning before the child reached 6 months old, while 1.2% was on 
exclusive weaning food. Weaning food is usually composed of sorghum porridge and 
cow’s milk when available. 
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2.3 Risk of Mortality: Children’s MUAC 
 
Only children with height equal or above 75cm are included in the analysis:  
 

Table 11: MUAC distribution  
Total 

 
75 to 90 cm 

height 
91 to 115 cm 

height Criteria Nutritional status 
N % N % N % 

<110 mm Severe malnutrition 1 0.1 1 0.3 0 0.0 

110>=MUAC<120mm Moderate 
malnutrition      11 1.4 11 3.8 0 0.0 

120 >=MUAC<135 mm At risk of 
malnutrition      231 30.0 116 40.6 115 23.8 

MUAC>=135 No malnutrition   526 68.4 158 55.2 368 76.2 
TOTAL     769 100 286 37.2 483 62.8 

 
According to the MUAC measurement 0.1 % of the children are severely malnourished 
and therefore at high risk of mortality, 1.4% at moderate and 30.0% at risk, and 68.4% had 
good nutrition status.  
 
 
3. MEASLES VACCINATION COVERAGE 
 
As measles vaccination is regularly administered to children at 9 months, children 9-59 
months were included in the analysis or a total of 844 children in the sample.  The results 
showed low coverage of measles immunization in the areas surveyed:   

 
Table 12: Measles vaccination coverage 

Measles vaccination N % 

Proved by Card 19 2.1 
According to the 
mother/caretaker 234      26.5 

Not immunized 631 71.4 
Total 884 100 

 
 
4. HOUSEHOLD STATUS  
 

Table 13: Household status 
Status N % 

Residents 658      97.8 
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Internally Displaced 1 0.1 
Temporary Residents (on 
transit) 9 1.3 

Returnee 5 0.7 
Total 673 100 

 
The larger proportion of the surveyed families were residents 658 (97.8%) while 1 (0.1%) 
was internally displaced. 9 (1.3%) of the households were temporarily residing in the 
location, 5(0.7%) were returnees. There was minimal movement of the population during 
the time of the survey.   
 
5. COMPOSITION OF THE HOUSEHOLD 
 

Table 16: Household composition 
Age group N % 

0 to 59 months 999 31.1 
Adults 2218 68.9 
Total 3217 100.0 

 
718 households were visited during the survey. The mean number of under-five per 
household is 1.4 and the mean number of the over five per household is 3.0.  
 
6. MORTALITY RATE 
 
Crude mortality rate 
The crude mortality was calculated from the figures collected from families with or 
without children under 5 years. A total of 8 deaths were reported within the last 3 months. 
There were 5 deaths among children less than 5 years.  
 
Crude Mortality Rate (CMR) = Crude Mortality Rate (CMR) = 10,000/a*f/ (b+f/2-e/2+d/2-
c/2) where by;  
a = Number of recall days (90) 
b = Number of current household residents (3217) 
c = Number of people who joined household (38) 
d = Number of people who left household (140) 
e = Number of births during recall (59) 
f = Number of deaths during recall period (8)  
 
According to the above formula, the crude mortality rate is 0.27 [0.05-0.050] 
 
Under 5 years 
 
There were 999 children under 5 years old alive at the time of the survey, 5(62.5%) had 
died within the preceding 3 months. The under five mortality is 0.57 [0.12-1.02] 
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Above 5 years 
 
There were 2218 above 5 years alive at the time of the survey, 3 had died in the last 3 
months, representing 37.5 % of the total number of deaths.  
 
Over the three months preceding the survey, the following demographic changes were 
observed: 

♦ 59 births 
♦ 38 persons had arrived in the location  
♦ 140 people had left the location in the same period. 

 
CONCLUSION 

 
 
The nutritional survey was undertaken in September at 2 out of 9 payams of Akobo 
County, sampling 925 children aged 6-59 months.  The Z- score analysis of the 
anthropometrics data showed that 20.3% [95% CI: 16.7%-24.4%] of the children were 
acutely malnourished, 2.4% of which were in the severe form; no case of oedema was 
found.  By percentage of median, the GAM rate is 10.7% [8.1%-14.0%] and SAM rate is 
0.9%.  There was no significant difference in malnutrition rates between sexes, while the 6-
29 months have twice the risk than the 30-59 months age group.  Both crude and under-
five mortality rates are below respective emergency level.  (Reference to a survey done 
by MSF-B in 1999 in Akobo County showed 17% and 2.0% GAM and SAM, respectively, in 
Z-score; similarly, it is around 10% lower when expressed in W/H by % of Median.)  
 
The security situation in Akobo County has been fragile throughout the years.  The EP&R 
assessment done in targeted areas in May 2005, after a reported influx of returnees from 
Ethiopia as well as internal displacements from armed attacks by militia forces, reported 
of widespread food insecurity amongst the general population.  The rapid MUAC 
assessment carried out during that time, although focusing more on the returnee and 
displaced groups did not show significant malnutrition state among the children 
measured.  However, many were already at risk for nutritional deterioration.      
 
The current survey covered the resident population and little stocks of fresh sorghum were 
observed in most of the visited households.  The last harvest in October/ November 2004 
was accordingly poor due to late planting and inadequate rain, and most had already 
exhausted the green maize and sorghum harvested and have been surviving on wild 
food and kinship support by the 2nd quarter of the year.   The last WFP distribution was 
done in June 2005 and the community reported that these have been depleted as well.  
Although fish is available in the rivers, there is a general shortage of fishing equipment 
and boats that limit its accessibility.   
 
Infant breastfeeding up to 4-6 months is generally practiced, and infants beyond 6 
months and older children share meals twice daily with the rest of the household 
members/adults. Because of the already insufficient availability and variety of food, 
however, the quantity and quality of food received by the children is naturally 
inadequate to meet their increasing growth requirements.  Basic hygiene practices 
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during breastfeeding, food preparation or storage was not observed; constant exposure 
to contaminants and pathogens is not ruled out. 
 
Although there are boreholes installed in some locations, unsafe river water is still more 
commonly used for all household needs. Personal and environmental sanitation is not 
practiced by the general community; open defecation takes place. 
 
Utilization and delivery of health services from the existing primary health care facilities 
has not yet expanded throughout the county; medical attention is first sought from 
traditional healers or through customary self-medication.  Malaria, acute lower respiratory 
infections and diarrhoeal diseases are recorded as the leading causes of consultations at 
the PHC facilities.  There is no regular immunization program implemented in the different 
payams, and measles immunization coverage among the children surveyed is low at 28% 
and only 2% showed immunization cards. Especially for children below five, infectious and 
communicable diseases immediately affect their nutritional status; likewise, malnutrition 
increases the risk for acquiring more severe forms of infection and medical complications.    
Cases of malnutrition have been recorded at the PHCC, but there is no service yet in 
place at the PHC facilities for its treatment.   
 
RECOMMENDATIONS 
 
• ACF-USA and the MoH to advocate for the installation of regular surveillance at the 

PHCC/Us to continue monitoring the malnutrition status in Akobo County and 
immediately detect individuals, especially children, with severe or moderate 
malnutrition.   

 
• ACF-USA and the MoH to advocate for and support the integration of nutritional 

treatment program within the PHCC or for the establishment of separate targeted 
therapeutic/supplementary feeding programs/centers as an emergency response to 
treat and prevent mortalities should the cases overwhelm the PHCC. 

  
• The MoH and the health agencies supporting the PHCC to ensure implementation of 

full primary health care package within the centers, especially EPI, maternal and child 
health, and health/nutrition education. 

 
• VSF- B, NHDF, PRDA, WFP and other humanitarian agencies should contribute for the 

improved and sustained mechanisms for food security.  
 

• NHDF and other mandated agencies to assess and support the county with water 
and sanitation programs.   

 
 
 
 



 24

Appendix 1. Sample size and cluster determination. 
 

Boma Distance from 
SRRC NGO 

COMPOUND 

Estimated 
populatio

n 

Target 
population 

Cumulative 
target 

population 

Attributed numbers Cluster Number of 
clusters 

Okaw 45 min 2134 426 426 1- 426 1, 2 2 

Wicnyang 45 min 2052 410 836 427- 836 3, 4 2 

Pakang 40min 2162 432 1268 837- 1268 5, 6 2 

Rine 1 hour 2377 475 1743 1269- 1743 7, 8 2 

Goak 45 min 2234 446 2189 1744- 2189 9, 10 2 

Dilule 3 hours 2452 490 2679 1290- 2679 11,12, 13 3 

*Old Akobo 1 hour 2170 434 3113 2680- 3113 14, 15 2 

Mer 1 1 hour 30 min 1827 365 3478 3114- 3478 16, 17 2 

Mer 2 3 hours 6030 1206 4684 3479- 4684  18,19,20,21,2
2,23 

6 

Lange 3 hours 7158 1431 6115 4685-6115 24,25,26,27,2
8,29,30 

7 

Total  30,596 6115    30 

* Cluster 14 was done in villages around Akobo town due to lack of adequate transport to cross river Akobo so as to 
access Old Akobo. 
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The sampling interval is equal to target population divided by number of clusters i.e. 
6115/30 =203. Bomas included in the clusters are shown in the table above. The random 
number drawn between 001 and 203 was 160. 
 
The target population was greater than 4,500 hence the sample size was 900 children. A 
total of 925 children were included in the survey. 
 
The number of children included in each cluster is sampling size/ number of clusters, 
which was 900/30 =30
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Appendix 2. Anthropometric survey questionnaire 
 
 
DATE:        CLUSTER No: 
VILLAGE:        TEAM No: 

N°. Famil
y N°. 

Status 
(1) 

Age 
Mths 

Sex 
M/F 

Weigh
t 

Kg 

Height 
Cm 

Sitting 
Height 
cm(2) 

Oedem
a Y/N 

 
MUAC 

Cm 

Measles 
C/M/N 

(3) 
1           
2           
3           
4           
5           
6           
7           
8           
9           

10           
11           
12           
13           
14           
15           
16           
17           
18           
19           
20           
21           
22           
23           
24           
25           
26           
27           
28           
29           
30           
31           

 
(1) Status: 1=Resident, 2=Displaced (because of fighting, length < 6 months), 3=Family temporarily resident in village 

(cattle camp, water point, visiting family…), 4= Returnee. 
(2) Sitting Height is optional. To apply for ACF-USA survey. This data is for research  

ANTHROPOMETRIC SURVEY QUESTIONNAIRE 
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(3) Measles*: C=according to EPI card, M=according to mother, N=not immunized against measles 
 
Appendix 3.Household enumeration data collection form for a death rate calculation survey (one 
sheet/household) 
 

 
Survey Payam:   Village:     Cluster number:      
 
HH number:   Date:    Team number:    
 

 1 2 3 4 5 6 7 

ID HH 
member 

Present  
now 

Present at beginning of recall 
(include those not present 
now and indicate which 

members were not present at 
the start of the recall period ) 

Sex 

Date of 
birth/or 
age in 
years 

Born 
during 
recall 

period? 

Died 
during 

the recall 
period 

1        
2        
3        
4        
5        
6        
7        
8        
9        
10        
11        
12        
13        
14        
15        
16        
17        
18        
19        
20        

 
Tally (these data are entered into Nutrisurvey for each household): 
 

Current HH members – total   
Current HH members - < 5   
Current HH members who arrived during recall (exclude births)   
Current HH members who arrived during recall - <5   
Past HH members who left during recall (exclude deaths)   
Past HH members who left during recall  - < 5    
Births during recall   
Total deaths   
Deaths < 5    
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Appendix 4.Enumeration data collection form for a death rate calculation survey (one sheet/cluster) 
 
Survey Payam:   Village:     Cluster number:  
    
 
HH number:   Date:    Team number:    
 

Current HH 
member 

Current HH 
members who 
arrived during 

recall 
(exclude births) 

Past HH members 
who left during 

recall 
(exclude deaths) 

Deaths 
during recall N 

Total < 5 Total <5 Total < 5 

Births 
during 
recall 

Total < 5 
1          
2          
3          
4          
5          
6          
7          
8          
9          
10          
11          
12          
13          
14          
15          
16          
17          
18          
19          
20          
21          
22          
23          
24          
25          
26          
27          
28          
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29          
30          
31          
32          
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Appendix 5. Calendar of events in Akobo and Nyandit Payams 

 
MONTHS SEASONS 2000 2001 2002 2003 2004 2005 

 55 43 31 19  7  
JANUARY 
PET Thrush and store 

sorghum, go to 

 
 

Arrival of prophet 
Gai in Akobo 

Prophet Gai killed 
by community 

Militia attack SPLA Local community 
fighting around river 
Gile 

Militia attack 
Dengjock  

 54 42 30 18  6  
FEBRUARY 
DUONG  

Going to cattle 

  
Gai moves to 
Buloch 

Gai death 
celebrated 

 Nuer lou raid Murle 
cattle 

Militia attack Akobo 

 53 41 29 17  5  
MARCH 
GUAK 

Fishing in pools 
and collection of 

 Murle attack Gai in 
Buloch 

  Lou traders 
disarmed by Gajak 

 

 52 40 28 16 4  
APRIL 
DUAT Land clearance 

and cultivation. 

 
 

Murle raid Gai 
cattle 
 

Murle kill and raid 
cattle in Nyandit 

 Gunship landed in 
Akobo to arm militia 

Lou traders raid 
Gajak cattle. 

 

 51 39 27 15 3  
MAY 
KORNYOT 

Women, family 
head and 

 Gai recruited 
soldiers 

Gai supporters 
surrender 

 Murles kill 200 Nuer 
lou and raid cattle 

 

 50 38 26 14 2 JUNE 
PAYYIETNI 

Cattle return from 
camp. Plant 
maize and 

 Gai continues to 
recruit soldiers 

  
Terrible famine 
which forced 
people to eat grass 

Returned to Akobo 
by attacking militia 

Serious drought and  
People migrate to 
Ethiopia and Nasir 

 

 49 37 25 13 1 JULY 
THOR  Weeding. 

 SSLM/A attack Gai 
in Burmath 

Terrible famine 
which forced 
people to eat grass 

Flooding Serious drought and  
People migrate to 
Ethiopia and Nasir 

 

 48 36 24 12  AUGUST 
TEER Put cattle in luak 

(hut). Eating of 
green maize. 

 
 

Gai captured 
Akobo 

Terrible famine 
which forced 
people to eat grass 

Flooding Serious drought and  
People migrate to 
Ethiopia and Nasir 

 

                               59 47 35 23 11  SEPTEMBER 
LAATHBUOR Eating of green 

maize  Start 
MSF-B open TFC 
and SFP in Akobo 

SSLM/community 
raided Gai cattle 

People eat green 
sorghum 

Flooding subsided UN relief and 
planting 

 

58 46 34 22 10  OCTOBER 
KUR Harvest sorghum. 

Remove cattle 
from luak. 

MSF-B opens TFC 
and SFP in Burmath 
and Wanding. 

Gai moved to 
Brukesh after 
defeat in Burmath 

 
SSLM clash with 
SPLM 

A lot of fish and 
poor harvest 

Returnees come 
back from Ethiopia 

 

57 45 33 21 9  NOVEMBER 
TIOPINDIT 

 Wedding and 
initiation 
ceremonies. 

 

Measles campaign 
by MSF-B. 

SSLM and 
community 
attacked Gai in 
Brukesh 

 
SPLM defeat SSLM 

 A lot of fish and 
poor harvest 

Returnees come 
back from Ethiopia 

 

 Christmas and 56                              44    32                                20   8  



 31

  Prophet Gai starts 
mobilisation 

Gai moved to 
Wechkori 

Serious water 
shortage in 
Kaikwiny 

Hunger Returnees come 
back from Ethiopia 
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Appendix 6. Anthropometric Survey questionnaire for children less than six months 
 
 
 

 
DATE:        CLUSTER No: 
VILLAGE:        TEAM No: 

N°. Family 
N°. 

 Age  
Mths 

Sex  
  M/F 

Weight 
Kg 

Height  
cm 

Feeding practices* 

1       
2       
3       
4       
5       
6       
7       
8       
9       
10       
11       
12       
13       
14       
15       
16       
17       
18       
19       
20       
21       
22       
23       
24       
25       
26       
27       
28       
29       
30       
31       

 
* Exclusive beast feeding= 1; mixed feeding (breast-milk and weaning food) =2; exclusive 
weaning food =3. 
 
 

ANTHROPOMETRIC SURVEY QUESTIONNAIRE FOR CHILDREN LESS THAN 6 MONTHS
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