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.I. EXECUTIVE SUMMARY 

Introduction 

Renk is one of the counties that constitute the Upper Nile state which is located North East of South Sudan. The 
County is bordered by Manyo County to the West, Melut County to the South, Longuchuk County to the South 
East and Jebelen to the North. 
 
The county comprises of four administrative Payams namely; Renk, Jelhak, Shomedi and Geiger. Renk payam 
which is cosmopolitan is subdivided into planned block settlements such as Wunkiir, Medakon and Gaberona 
(Graves) IDP camps. Jelhak, Shomedi and Geiger are sub-divided into bigger settlements called bomas.  
 
The total accessible population in Renk County was approximately 74, 5961. The IDP population in Wunkiir, 
Medakon and Gaberona was estimated to be 3,900, 400 and 3114 respectively. The ethnic groups are Dinka, 
Shilluk, Arab, Nuer and Darfurians among others. The nature of this diversity is derived from the fact that Renk 
has numerous cross-border activities which attract traders from other counties.  
 
The majority of the populace derived their livelihoods from trade, casual and permanent employment, farming 
and various forms of kinship support. However, there was divergent economic profile between IDPs and other 
residents. A big proportion of the IDPs was casual labourers as well as relied on kinship support. The other 
residents of Renk County were mostly farmers, government employees and traders within Renk town.  
 
Renk County is located within the Nile-Sobat livelihood zone. Most of the land in this zone is low lying and 
contains high clay content that makes it susceptible to flooding. There are expansive areas covered by the 
elephant grass nurtured by the numerous swamps and water holes commonly known as Haffirs. These provide 
animal pasture and water points for both human and livestock. Most human settlements are influenced by River 
Nile and the road connecting to Khartoum. River Nile is also an important source of fish and water lily. Khor 
Asher stream that traverses Renk County has its source in Ethiopian highlands and drains in River Nile. The 
stream is seasonal in nature and bulges with water during the rainy season. In the month of July 2007, the river 
broke its banks and caused displacements and disruption of livelihoods. This eventually led to IDPs settling in 
Wunkiir, Medakon and Gaberona camps. 
 
Humanitarian bulletin of Southern Sudan2 reported displacement of households when Khor Asher stream and 
two canals overflowed and caused severe flooding in the proximate villages. The floods resulted from heavy 
rains in Ethiopia and lack of good drainage systems in Renk town. According to the same bulletin dated 23rd 
July; Serious flooding affected Renk town whereby 911 households were affected, 1863 houses were destroyed 
and two deaths occurred. World Vision International assessment in July reported similar findings.  
 
According to a UNICEF joint monitoring report in September, there was shortage of antimalarial drugs in the IDP 
camps, no cases of measles were reported and routine immunization was ongoing. Government of South 
Sudan, United Nations, international and national NGOs intervened by providing food and non food items (NFIs) 
to the affected households with an aim of ameliorating severe effects of floods. However, there was no nutrition 
program in operation despite detection of 16 and 2 cases of moderate and severe malnutrition accordingly. 
Plans were underway by MOH to open a feeding program but planning information was not available due to lack 
of recent nutrition survey data. 
 
Considering the livelihood disruption, potential health risks and malnutrition cases reported; ACF-USA planned 
to implement two separate anthropometric nutrition surveys in the camps and other parts of Renk County 
(Jelhak, Renk, Geiger and Shomedi payams) in order to detect the actual malnutrition rates and provide 
programming information. The surveys were implemented between 11th September and 18th October 2007.   
 
 

                                                      
1 SSRRC approximated population figures. 
2 Humanitarian action, recovery, and development in Southern Sudan weekly bulletin of July 9 2007 
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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 estimate the crude mortality rate through a retrospective survey 
• To determine immediate, underlying and basic factors influencing the nutrition situation of the community. 
• To build the capacity of MOH and National NGOs in detection of malnutrition. 

 
Methodology 
 
SMART3 methodology was utilized in the training, planning, collection and analysis of both anthropometric and 
mortality data. 
 
Children below five years of age were targeted.  
The list of all the accessible villages was obtained from the SSRRC; however no population figures by village 
were available. The village population was first obtained by estimating the number of households in at least one 
village in each Payam and the camps. Secondly, through triangulation, with assistance of local residents, each 
village was assigned a weight and finally an estimated population figure.  
 
The population of all accessible villages was evenly sub divided such that each geographical unit had a 
population size not exceeding 5,0004. For planning, the geographical units and their respective population 
figures were inputted into ENA by SMART software (August 2007).  
 
Anthropometric survey plans for Renk payams and Renk IDP camps utilized malnutrition prevalence of 25.0% 
(which was extrapolated from previous survey proximate to Renk County), precision of 5.0% and design effect 
of 2. The IDP camps with a target population of 1,483 produced a sample size of 483. This was further 
increased by 5% to cater for unforeseen eventualities, giving a sample of 508 children. The camp survey was 
calculated to have 34 clusters of 15 children each.  
The Renk payams survey yielded a sample of 593 after increasing the initial sample by 5%. Finally 33 clusters 
of 18 children each were obtained. In both cases the clusters were then randomly assigned.  
 
The camp mortality survey planning utilized the following information: population (7414), prevalence (1), 
precision (0.4), design effect (2) and recall period of 85 days. This yielded a sample size of 4,066 and 120 
persons present now per cluster. In the case of Jelhak, Geiger, Renk and Shomedi payam survey, the data 
used was: Population (67,182), prevalence (1), precision (0.4), design effect (2) and recall period (97 days). This 
produced a sample size of 4,730 and present now persons per cluster of 144. The start of the recall period 
(beginning of July) in both cases was based on labour migration that precedes harvesting of simsim in big 
farms. 
 
EPI method was used to randomly select households included in anthropometric and mortality survey. 
Households were selected by first going to the centre of the clustered village and spinning a pen to determine 
randomly the direction to be followed by the survey team towards the periphery of the village. Once at the edge 
of the village, the pen was spun again till it pointed towards the body of the village. The houses along this path 
were counted and assigned numbers. Thereafter, the starting point was established through balloting so as to 
further minimize bias and ensure random representation of households in the villages. The next households 
were determined through proximity or to the right depending on household distribution. In the selected 
household; both the anthropometric and mortality questionnaires were administered till the sample sizes 
planned above were achieved.  
 
Qualitative data was gathered through interviewing the household and making relevant observations. Household 
interviews were systematically conducted using structured questionnaires in every fifth household in a sum of 5 
households in the selected cluster. The qualitative data focused on food availability and accessibility, water and 
sanitation and hygiene, Maternal and Child Health (MCH) practices as well as accessibility and utilization of 
health care services.  
                                                      
3 Standardized monitoring and assessment in relief and transition 
4 SMART methodology recommends not more than 5000 people per geographical unit (e.g. a village) 
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Summary of Findings 

Renk County comprises of four Payams namely; Renk, Jelhak, Shomedi and Geiger. It's ethnic groups include 
Dinka, Shilluk, Arab, Nuer and Darfurians.  Most of the inhabitants were living in their usual residence except an 
estimated 7,414 IDPs. Recent displacements due to floods were reported and observed in El Masara, El Salam, 
Gaberona, Tarado, Em Tidat, Sawary and Block 10 in Renk Payam. The displaced persons were temporarily 
settled in Wunkiir, Medakon and Gaberona IDP camps which are on higher grounds. The severe flooding was 
caused by heavy rains in Ethiopian highlands and poor drainage systems in Renk. Livelihoods of the 
households living in IDP camps were compromised and hence UN, international and national agencies 
responded with food and Non-food items (NFIs). The rest of the areas in Renk County were affected indirectly 
by the floods. 
 
Interviews with the local administration revealed that, the initial plan and agreement with the IDPs was to close 
the camps after one month subject to improvement in humanitarian situation. However, some families had 
started to move to their former settlements near the Khor Asher stream while others joined their kin in other 
parts of Renk County. This was reportedly due to desire to avoid congestion in the camps. Observation showed 
that, an average of 2-3 households shared the same tent. Kinship support was one of the means of survival for 
an important fraction of IDPs. In mid October there were abrupt movement of IDPs from Wunkiir camp to the 
adjoining villages due to unconfirmed fears of possible conflict. Authorities confirmed that, there are plans to 
resettle the IDPs within the current year to areas not prone to flooding.  
 
No insecurity incident was reported in the county recently apart from the unverified fears of conflict in mid 
October. The area remained relatively calm even before comprehensive peace agreement between SPLA and 
government of Sudan in January 2005. 
 
Just like other counties in South Sudan, Renk had been receiving both spontaneous and registered returnees 
mainly from North Sudan, Ethiopia, Eritrea, Egypt, and to a lesser extent Kenya. Returnees who had been duly 
registered by SSRRC at the beginning of July totalled 2405. Spontaneous returnees were believed to be more 
than organized ones. The organised returnees were repatriated by UNHCR and IOM. 
 
The livelihood sources varied from permanent and casual labour, to farming, kinship support and fishing. 
Comparatively more of the non IDP households cultivated in this year’s growing season. The main crops 
cultivated were cereals and legumes (sorghum, maize and beans). Large scale farms owned by a few 
individuals cultivated simsim as a commercial crop. However, floods destroyed crops in some areas. North 
Upper-Nile Consortium (NUNC) distributed sorghum, millet, cow pea seeds and farming tools before the 
planting season. A large proportion of households who cultivated in 2006 obtained ample harvests and had food 
stocks. This concurs with September FEWSNET report which noted that the impact of the floods may be 
insignificant due to sorghum stocks carried over from 2006 which had led to a drop in sorghum prices by up to 
50%. 
  
The households which did not cultivate at all earned their livelihood through employment, trading and casual 
labour. Their main source of food was primarily through buying. Foods available on the market included cereals 
such as sorghum (Dura), rice; fruits and vegetables; and meat. 
 
Prior to the flood crisis, the IDPs resided along the Khor Asher stream and other nearby low lands. They earned 
their living as small scale traders, casual labourers and through other forms of employment. In the month of July 
when severe flooding occurred, UN agency (WFP) and various international and national agencies intervened to 
provide food and non-food items to the IDPs. The first disbursement of food aid done in the month of August, 
provided sorghum, lentils and oil at the rate of approximately 45kg, 4kgs and 8 litres respectively per family6. 
The food ration aimed at meeting food gaps was estimated to cover a month7. However, those who claimed not 
to have received the ration were likely to experience severe food gaps in the event of limited coping 
mechanisms. 
 

                                                      
5 SSRRC Renk County 
6Information provided by IDP residents and confirmed by resident committee. 
7 Information provided by IDP residents and collaborated by resident committee. 
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The major source of water for most of the households was River Nile. Other sources of water especially in 
remote villages were swamps (Haffirs). The public health department treats water by chlorination at most of the 
water collection points along the river within Renk Township. There is also one water station which distributes 
treated tap water to a number of households within Renk environs. All this notwithstanding, there are some 
water distributors who provide untreated water and also the public health authority occasionally runs out on 
water chlorination drugs8. Most of the boreholes in Renk, Jelhak and Geiger were not functional. 
 
Water system installed by MEDAIR in Wunkiir and Medakon camps regularly supplied treated water to the IDPs. 
However, IDPs in Gaberona did not have treated water and relied on river Nile or on neighbour’s taps which 
were not reliable. 
  
Most households interviewed did not treat water before drinking. Water delivered by donkey carts underwent 
multiple handling thus being exposed to contamination.  
 
Latrines were existent in some parts of Renk County especially within Renk town. However, most people in 
other Payams relieved themselves in bushes and open fields. Despite having toilets in the IDP camps, it was 
observed and reported that most households disposed off their human waste indiscriminately within their 
immediate environment. Given the nature of congestion, hygiene related diseases like diarrhoea could easily 
occur.  
 
Health seeking behaviour is generally acceptable as most people seek first medical attention in public clinics or 
hospital. There was one operational hospital in Renk utilised mainly by civilians. The hospital had medical 
doctors, nurses and other support personnel. There were private clinics in town which also served a fraction of 
the population. On the contrary there was also a section of population who sought medical attention first from 
traditional healers and only resorted to public clinics when sickness became critical. 
 
There were two clinics in Wunkiir and Medakon camp, which were set up in July by NUNC to cater for the IDPs 
and therefore make health services accessible. Government Doctors worked in these clinics. EPI services were 
apparently offered and majority of the children were immunised, confirmed either through card or mother. The 
Most common diseases cited at the hospital and within the households were Malaria, diarrhoea and respiratory 
tract infection. Most deaths reported in the camps were related to diarrhoea.  
 
International and National agencies that were operational in the area are as follows: 
• North Upper-Nile Consortium (NUNC): Mobilization, capacity building, institutional support, livelihoods and 

basic services; 
• Mobaderun: Primary health care services; 
• El-Dawa Islamic Organization: Basic and secondary education; 
• LUBNA-Livelihoods and education. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                      
8 Department of Public health-Renk 
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Nutrition and Mortality Survey Results in IDP camps 
 
During the anthropometric survey 638 children were assessed, but only 622 were included in the final analysis 
due to 16 incoherent records. 
  
Table 1: Nutrition and mortality survey results in IDP camps 

 
INDEX INDICATOR RESULTS9

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

17.7% 
[13.9%-21.5%] 

 
Z- scores 

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

2.9% 
[1.6%-4.2% 

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

9.5 % 
[6.6%-12.4%] 

 
 
 

NCHS(1977) 
 

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

0.8 % 
[0.1%-1.5%%] 

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

18.2% 
[14.5%-21.9%] 

 
Z-scores 

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

4.2% 
[2.5%-5.9%] 

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

5.9 % 
[3.9%-8.0] 

 
 
 

WHO(2005) 
 

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

0.8 % 
[0.1-1.5%] 

Total crude retrospective mortality (last 3 months) /10,000/day 
Under five crude retrospective mortality /10,000/day 

1.0 [0.56-1.43] 
2.29 [1.14-3.44] 

Measles immunization coverage 
(N= 596 children ≥ 9months old) 

By card 
According to caretaker10

Not immunized 

32.9% 
51.7% 
15.4% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                      
9 Results in bracket are at 95% confidence intervals. 
10 When no EPI card was available for the child at the household, measles vaccination information was collected according 
to the caretaker 

 8



   

Nutrition and Mortality Survey Results in Renk, Jelhak, Geiger and Shomedi payams 
 
A total of 614 children were assessed in the anthropometric survey. The final analysis included 611 children 
upon exclusion of 3 records which had errors. 
 
Table 2: Nutrition and mortality survey results in Renk, Jelhak, Geiger and Shomedi payams 
 

INDEX INDICATOR RESULTS11

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

13.9% 
[10.9%-17.0%] 

 
Z- scores 

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

0.7% 
[0.1%-1.2% 

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

6.5 % 
[4.3%-8.8%] 

 
 
 

NCHS(1977) 
 

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

0.0 % 
[0.0%-0.0%] 

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

15.2% 
[12.5%-18.0%] 

 
Z-scores 

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

1.8% 
[0.8%-2.8] 

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

3.4 % 
[2.0%-4.9%] 

 
 
 

WHO(2005) 
 

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

0.0% 
[0.0%-0.0%] 

Total crude retrospective mortality (last 3 months) /10,000/day 
Under five crude retrospective mortality /10,000/day 

0.19 [0.02-0.36] 
0.53 [0.0-1.23] 

Measles immunization coverage 
(N= 589 children ≥ 9months old) 

By card 
According to caretaker12

Not immunized 

55.7% 
36.2% 
8.1% 

 
Discussion 
Malnutrition rates unveiled in Renk County Payams are below emergency levels and at the same time lower 
than above emergency GAM rate among IDPs. This may be attributed to the floods as potentially having a 
negative effect on IDPs health compared to other residents of Renk County. The malnutrition in the surveyed 
population may be attributed to disease, poor water, sanitation and hygiene factors, inadequate care practices 
and disrupted livelihoods. These factors are summarized below:  
 
Disease: Diarrhoea, malaria and RTI were common diseases as revealed by morbidity interview results of the 
assessed households. This was also the case at Renk hospital as many people sought treatment for the same 
diseases. The occurrence of diarrhoea and RTI was quite higher among IDPs than among non displaced 
households. Effects of diarrhea, RTI and malaria such as appetite loss, mal absorption of nutrients and muscle 
breakdown are known to contribute to malnutrition. 
 
Health care practices and access to health facilities: Health seeking behaviours of the households 
interviewed in IDP camps revealed that about a quarter of the respondents first sought assistance from the 
traditional healers whereas the remaining proportion sought services from public clinics. In Renk County 
payams, there were fewer households that sought assistance from traditional healers.  Visiting traditional 
healers was observed particularly among people whose access to health facilities was limited by knowledge, 
transport and cost in private clinics.  Late seeking of appropriate medical care worsens the health condition of 
the victim. This was the case in areas like Jelhak, Shomedi and Geiger Payams. 
 
                                                      
11 Results in bracket are at 95% confidence intervals. 
12 When no EPI card was available for the child at the household, measles vaccination information was collected according 
to the caretaker 

 9



   

 
Inadequate maternal and child care practices: The mothers were engaged in many livelihood activities and 
household chores that burdened them and limited time for taking care of children. There was no special 
nutritional care accorded to adolescent girls, expectant and lactating mothers. Limited immediate breastfeeding 
after birth, untimely complementary feeding and inappropriate weaning; were factors that might contribute to 
malnutrition and mortality in some cases. Timely complementary feeding was inadequate as less than half of the 
mothers introduced complimentary foods as from the age of 6 months. The rest of the mothers introduced foods 
much earlier. Mothers, tended to feed their children with other foods even before 6 months of age because of 
the belief that the breast milk is not enough and secondly, because they happened to be away from home. 
Contamination of children food, untidy playing fields and wanting personal hygiene exposed children to hygiene 
related diseases especially in Gaberona and Wunkiir camps. A close scrutiny of under five deaths revealed that 
children who died were mostly below 4 months.  
 
Poor water, sanitation and Hygiene, and Lack of adequate shelter:  
Despite provision of treated water in the camps, sections of the populations drew water from untreated sources 
such as river, canals and water holes especially when treated water was not running. This was so in Medakon, 
Wunkiir, Gaberona, Shomedi and some parts of Renk payam. In Wunkiir camp, children even bathed and 
consumed nearby swamp water despite existence of treated water.  
 
In spite of existence of toilets within their vicinity, a number of households still used the bush and open fields for 
disposal of human waste. Maintenance of cleanliness in some of the toilets within the camp was found to be 
wanting. The community recognized the importance of latrine use and clean public environment but practice 
was otherwise. Khor Asher River is severely polluted with unpleasant smell emanating from feacal deposits 
towards the bushes near the stream. Flies were a menace in public eating places due to poor hygiene practices. 
The poor public health environment could easily lead to food contamination and infection of the consumers. 
Families understood the importance of hand washing before taking meals although they expressed limitations in 
practice. Consumption of untreated water, poor sanitation and hygiene are factors that promote disease 
occurrence and consequently malnutrition.  
 
The nature of the IDP habitat allowed 2-3 households to share a tent. The congestion contributed greatly to 
increased vulnerability. Studies have shown that, IDPs are particularly vulnerable to many health crises as they 
are triggered by many risk factors such as lack of shelter, poor personal hygiene and poor environmental 
sanitation, outbreaks of diseases, war, drought, famine and shortage of food13. 
 
Food security and livelihoods: The IDP community had their livelihoods negatively affected by floods which 
caused displacement. Most households relied on income to purchase food. The IDPs who were mostly casuals 
and petty traders were more susceptible to food insecurity than other Renk residents who had permanent 
employment. Fewer households cultivated due to floods and lack of money to lease land.  The food aid 
distributed during the flood crisis could not meet adequate IDP food requirements as reported by SSRRC. 
Access to markets, food availability, crop diversification and stable commodity prices prevailed.  

Recommendations 

The Global Acute Malnutrition rate of the IDPs was above emergency level while that of Renk residents was 
relatively lower. Measures need to be put in place to address the varying causes of malnutrition among different 
vulnerable groups. ACF-USA recommends the following: 
 
Food Security and livelihoods 
 

♦ Resettlement of the IDPs in areas less prone to flooding should be speeded up to facilitate affected 
families rebuild their lives and engage in economically productive activities.  

 

                                                      
13 Nuha, M, et al., 2005. Prevalence, Types and Risk Factors for Malnutrition in Displaced Sudanese Children. 
American Journal of Infectious Diseases 1 (2): 84-86 
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♦ Agencies running pilot program on food security within Renk Payam to continue and introduce such 
programs in remote areas so as to hasten acceptability of new crops within the community, therefore, 
ensuring eventual food diversity. Stocking of viable seed banks and distribution of the same to continue 
and target high potential areas. Program of pest and disease control to be initiated among the small 
scale farmers so as to increase farm produce per feddan. 

 
♦ To strengthen the local micro-enterprise schemes and small scale trading which will enhance incomes 

and purchasing power. Savings derived would be a form of self insurance that can be relied upon rather 
than the traditional coping strategy of selling available livestock and household assets in difficult times. 

 
♦ Promote fishing activity to tap on the available fishing grounds and the potential flooded fields which 

have ample fish after flood recession. This will optimally utilize the available resources and prevent 
overdependence on limited lines of livelihoods. It is important to target small scale fishermen. 

 
♦ To continue with livestock vaccination services while expanding extension services to cover far flung 

areas and increase productivity. 
 
 Health 
 

♦ The nutrition feeding program initiated recently in Renk hospital should be strengthened through 
capacity building of staffs in treatment protocols and effective program implementation. Approaches 
such as Community Therapeutic Care (CTC) with the hospital as a referral centre have potential of 
increasing coverage. Active Case Finding of malnourished children in areas like Gaberona, Wunkiir, 
Jelhak and Shomedi need to be introduced. 

  
♦ Current primary health care programs should continue to render curative as well as preventive services 

to the community. There is need to introduce health education sessions in the hospital and rural areas 
with special attention to prevention and management of diseases like diarrhoea, malaria, RTI and eye 
infections. Promotion of good health seeking practices is equally important. Measles immunization is 
commendable; however, efforts should be made to reach remote locations of Jelhak, Geiger and 
Shomedi.  

 
♦ Maternal and child care: There is need to focus on good breastfeeding practices, weaning, 

complementary feeding and child hygiene in order to reduce infant mortality. Maternal health could be 
improved through obstetrics care, improved nutrition and reduction in physical workload.  

 
Water, Sanitation and Hygiene  
 

♦ Public water treatment should be supported to increase reliable supply of safe water to all households. 
Vendors also need to supply treated water as much as consumers are encouraged to take safe water. 
Household water treatment through chlorination could also be explored.  Locations that should be given 
priority include Gaberona, Shomedi, Wunkiir, Tarado and Hai Masara. 

 
♦ Construction of latrines needs to be supported through appropriate technology application and provision 

of tools. Locations that should be prioritized include Gaberona, Jelhak, Shomedi, Geiger, Hai Masara, 
Hai Salam, and blocks 10, 12, 16 and 17. Behaviour change communication to promote latrine use and 
safe waste disposal is required.  
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.II. INTRODUCTION 

Renk is one of the counties that constitute the Upper Nile state which is located North East of South Sudan. The 
County is bordered by Manyo County to the West, Melut County to the South, Longuchuk County to the South 
East and Jebelen to the North. 
The county comprises of four administrative Payams namely; Renk, Jelhak, Shomedi and Geiger. Renk payam 
which is cosmopolitan is subdivided into planned block settlements such as Wunkiir, Medakon and Gaberona 
(Graves) IDP camps. Jelhak, Shomedi and Geiger are sub-divided into bigger settlements called bomas.  
 
The total accessible population in Renk County was approximately 74, 59614. The IDP population in Wunkiir, 
Medakon and Gaberona was estimated to be 3,900, 400 and 3114 respectively. The ethnic groups are Dinka, 
Shilluk, Arab, Nuer and Darfurians among others. The nature of this diversity is derived from the fact that Renk 
has numerous cross-border activities which attract traders from other counties.  
 
The majority of the populace derived their livelihoods from trade, casual and permanent employment, farming 
and various forms of kinship support. However, there was divergent economic profile between IDPs and other 
residents. A big proportion of the IDPs was casual labourers as well as relied on kinship support. The other 
residents of Renk County were mostly farmers, government employees and traders within Renk town.  
 
Renk County is located within the Nile-Sobat livelihood zone. Most of the land in this zone is low lying and 
contains high clay content that makes it susceptible to flooding. There are expansive areas covered by the 
elephant grass nurtured by the numerous swamps and water holes commonly known as Haffirs. These provide 
animal pasture and water points for both human and livestock. Most human settlements are influenced by River 
Nile and the road connecting to Khartoum. River Nile is also an important source of fish and water lily. Khor 
Asher stream that traverses Renk County has its source in Ethiopian highlands and drains in River Nile. The 
stream is seasonal in nature and bulges with water during the rainy season. In the month of July 2007, the river 
broke its banks and caused displacements and disruption of livelihoods. This eventually led to IDPs settling in 
Wunkiir, Medakon and Gaberona camps. 
 
Humanitarian bulletin of Southern Sudan15 reported displacement of households when Khor Asher stream and 
two canals overflowed and caused severe flooding in the proximate villages. The floods resulted from heavy 
rains in Ethiopia and lack of good drainage systems in Renk town. According to the same bulletin dated 23rd 
July; Serious flooding affected Renk town whereby 911 households were affected, 1863 houses were destroyed 
and two deaths occurred. World Vision International assessment in July reported similar findings.  
 
According to a UNICEF joint monitoring report in September, there was shortage of antimalarial drugs in the IDP 
camps, no cases of measles were reported and routine immunization was ongoing.  
Government of South Sudan, United Nations, international and national NGOs intervened by providing food and 
non food items (NFIs) to the affected households with an aim of ameliorating severe effects of floods. However, 
there was no nutrition program in operation despite detection of 16 and 2 cases of moderate and severe 
malnutrition accordingly. Plans were underway by MOH to open a feeding program but planning information was 
not available due to lack of recent nutrition survey data. 
 
Considering the livelihood disruption, potential health risks and malnutrition cases reported; ACF-USA planned 
to implement two separate anthropometric nutrition surveys in the camps and other parts of Renk County 
(Jelhak, Renk, Geiger and Shomedi payams) in order to detect the actual malnutrition rates and provide 
programming information. The surveys were implemented between 11th September and 18th October 2007.   

                                                      
14 SSRRC approximated population figures. 
15 Humanitarian action, recovery, and development in Southern Sudan weekly bulletin of July 9 2007 
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.III. 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 estimate the crude mortality rate through a retrospective survey 
• To determine immediate, underlying and basic factors influencing the nutrition situation of the community. 
• To build the capacity of MOH and National NGOs in detection of malnutrition. 

 

.IV. METHODOLOGY 

.IV.1. Type of Survey and Sample Size 

An anthropometric survey was conducted targeting children aged between 6-59 months utilizing SMART 
methodology, which ensured accuracy and precision of data collected. 
 
The SSRRC office was consulted to provide all the accessible villages and administrative maps (Appendix X.8.)  
However, no population figures by village were available. The village population was therefore obtained by first 
estimating the number of households in at least one village in each Payam and the camps. Secondly, through 
triangulation, with assistance of local residents, each village was assigned a weight and finally an estimated 
population figure. Walking distances from Renk Township to accessible villages were estimated accordingly. 
The information facilitated identification and establishment of sampling frame. The total accessible population for 
IDP camps and Renk payams was 7,414 and 67,182 respectively.  
 
The population of all accessible villages was evenly sub divided such that each geographical unit had a 
population size not exceeding 5,00016. For planning, the geographical units and their respective population 
figures were inputted into ENA by SMART software (August 2007).  
 
Qualitative data was gathered through interviewing the household and making relevant observations. Household 
interviews were systematically conducted using structured questionnaires in every fifth household in a sum of 5 
households in the selected cluster. The qualitative information centers on food availability and accessibility, 
water and sanitation and hygiene, Maternal and Child Health (MCH) practices as well as accessibility and 
utilization of health care services.  

.IV.2. Sampling Methodology 

A two-stage cluster sampling method was used: 
 

• Cluster selection: Anthropometric survey plans for Renk payams and Renk IDP camps utilized malnutrition 
prevalence of 25.0% (which was extrapolated from previous survey proximate to Renk County), precision 
of 5.0% and design effect of 2. The IDP camps with a target population of 1,483 produced a sample size of 
483. This was further increased by 5% to cater for unforeseen eventualities, giving a sample of 508 
children. The camp survey was calculated to have 34 clusters of 15 children each (Appendix X.1) The 
Renk payams survey yielded a sample of 593 after increasing the initial sample by 5%. Finally 33 clusters 
of 18 children each were obtained (Appendix X.2). In both cases the clusters were then randomly 
assigned.  

 
The camp mortality survey planning utilized the following information: population (7414), prevalence (1), 
precision (0.4), design effect (2) and recall period of 85 days. This yielded a sample size of 4,066 and 120 
persons present now per cluster. In the case of Jelhak, Geiger, Renk and Shomedi payam survey, the data 
used was: Population (67,182), prevalence (1), precision (0.4), design effect (2) and recall period (97 days). 
This produced a sample size of 4,730 and present now persons per cluster of 144. The start of the recall 

                                                      
16 SMART methodology recommends not more than 5000 people per geographical unit (e.g. a village) 
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period (beginning of July) in both cases was based on labour migration that precedes harvesting of simsim 
in big farms. 
 

• EPI method was used to randomly select households included in anthropometric and mortality survey. 
Households were selected by first going to the centre of the clustered village and spinning a pen to 
determine randomly the direction to be followed by the survey team towards the periphery of the village. 
Once at the edge of the village, the pen was spun again till it pointed towards the body of the village. The 
houses along this path were counted and assigned numbers. Thereafter, the starting point was established 
through balloting so as to further minimize bias and ensure random representation of households in the 
villages. The next households were determined through proximity or to the right depending on household 
distribution. In the selected household; both the anthropometric and mortality questionnaires were 
administered till the sample sizes planned above were achieved.  

 

.IV.3. Data Collection 

Nutrition survey enumerators were selected and trained in SMART methodology. Thereafter a standardization 
test was administered to ascertain their competence in taking accurate and precise measurements, so as to 
minimize errors during data collection.   
 
The anthropometric, mortality and qualitative data was gathered in the clustered villages as per the 
methodology. In every household the anthropometric questionnaire was administered to all eligible children till 
the target children per cluster was obtained. Households that had no eligible children remained a part of the 
“sample” that contributed zero children to the nutritional part of the survey. These households were recorded on 
the nutritional data sheet as having no eligible children.  
 
The mortality questionnaire was administered in all households irrespective of whether it had eligible 
anthropometric children or not to achieve the sample sizes planned. Household numbers in the anthropometric 
questionnaire tallied those of the mortality survey.  
Alongside the anthropometric and mortality data, qualitative data was gathered systematically. 
 
Children aged 6-59 months were targeted in the anthropometric survey. An anthropometric questionnaire (See 
appendix X: 3) with the following variables was used to gather data:  
 

• Age: recorded with the help of a local calendar of events (See appendix X.6). 
• Gender: male or female  
• Weight: children were weighed without clothes, with a SALTER balance of 25kg (precision of 100g). 
• Height: children were measured on a measuring board (precision of 0.1cm). Children less than 85cm 

were measured lying down, while those greater than or equal to 85cm were measured standing up. 
• Mid-Upper Arm Circumference: MUAC was taken at the point midway between the acromian process 

of the scapula and the olecranon fossa at the elbow joint and the reading was corrected to the nearest 
decimal point. (Precision of 0.1cm). 

• 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: information was sought on whether surveyed households were permanent 
residents, temporarily in the area, displaced or returnees. 
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.IV.4. Indicators, Guidelines, and Formula’s Used 

.IV.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 NCHS17 and WHO18 references. 
WFH indices were expressed in both 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 
important in identification of eligible children for nutrition 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) 
MUAC is a useful tool for rapid screening of children at a higher risk of mortality. MUAC is an important pre 
selection tool for admission in therapeutic feeding programs. This tool is a malnutrition indicator in children taller 
that 65 cm in some protocols, and children taller than 75 cm in others. Thus MUAC measurements of the 
surveyed children were presented in various height groups of <75cm, >=75cm - < 90cm and ≥ 90 cm.  
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 

.IV.4.2. Mortality 

Mortality data was collected using SMART methodology. The planning data outlined in the methodology section 
above was utilised (See appendix X.4 and X.5 for mortality survey questionnaires). The CMR was then 
calculated using ENA by SMART August 2007 version. The following formula was applied: 
 
Crude Mortality Rate (CMR) = 10,000/a*f/ (b+f/2-e/2+d/2-c/2),  
Where:  
a = Number of recall days  
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. 

                                                      
17 NCHS: National Center for Health Statistics (1977) NCHS growth curves for children birth-18 years. United States. Vital 
Health Statistics. 165, 11-74. 
 
18 WHO Child Growth Standards: length/height-for-age, weight-for-age, weight-for-length, weight-for-height and body mass 
index-for-age. Methods and development. Geneva, Switzerland: World Health Organization, 2006.   
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The thresholds are defined as follows19: 
 
Total CMR: 

Alert level:  1/10,000 people/day 
Emergency level:  2/10,000 people/day 

 
Under five crude mortality rate (U5CMR): 

Alert level:  2/10,000 people/day 
Emergency level:  4/10,000 people/day 

.IV.5. Field Work 

The nutrition surveillance program purposes to build the capacity of MOH and the local NNGO (National non-
Governmental Organisations) in nutrition surveillance as an approach of imparting relevant technical knowledge 
and skills. MOH is the major stakeholder in the health sector while Sudan Red Crescent (SRC) intervenes in 
emergencies through assessments, supplementary feeding, provision of NFIs and public sanitation. It is for this 
reasons that one staff from both MOH and SRC were trained (survey preparation, enumerator training, data 
collection and field editing) and participated in implementation of the nutrition survey. 
 
13 enumerators drawn from Renk County undertook 4-day SMART nutrition survey training. There after 4 teams 
comprising of 3 ACF-USA staffs, enumerators and 2 capacity building interns collected anthropometric, mortality 
and qualitative data. Qualitative data were collected by team leaders assisted by the qualitative data supervisor.  
The two surveys lasted for a period of 38 days. 
 

.IV.6. Data Analysis 

Data processing and analysis for both anthropometric and mortality were carried out using ENA by SMART, 
August 2007 version. Excel 2003 version was used to carry out analyses on MUAC, measles immunization 
coverage, household status and composition. Qualitative data was analyzed using SPSS (Statistical Package 
for Social Sciences) version 10.0. 

.V. RESULTS OF THE QUALITATIVE ASSESSMENT 

.V.1. Socio- demographic Characteristics of the Respondents 

Most of the settlements in Renk County are located along River Nile and the road that connects the South to 
North Sudan. Other settlements are scattered in areas near water holes or swamps. Renk town and its environs 
are cosmopolitan due to economic opportunities and public services. The ethnic groups are Dinka, Shilluk, Arab, 
Nuer and Darfurians among others.  Markets like Soung Shabe and Soung Kabir are vibrant and attract traders 
from other counties. 
 
Renk being on the boarder has recorded both organized and spontaneous returnees from countries such as 
Ethiopia, Egypt, Eritrea, and to a lesser extent Kenya and Uganda. Returnees registered by SSRRC by the 
beginning of July totalled 24020. A report released by UNHCR in mid August indicated that Upper Nile had 
received 309 IDPs and 7,759 organized returns in 2007, which represented 13.5% of the returns to South 
Sudan. Humanitarian bulletin of Southern Sudan21 reported displacement of households when Khor Asher 
stream and two canals overflowed and caused severe flooding in the proximate villages. The floods resulted 

                                                      
19 Health and nutrition information systems among refugees and displaced persons, Workshop report on 
refugee’s nutrition, ACC / SCN, Nov 95. 
 
20 SSRRC Renk County 
21 Humanitarian action, recovery, and development in Southern Sudan weekly bulletin of July 9 2007 
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from heavy rains in Ethiopia and lack of good drainage systems in Renk town. According to the same bulletin 
dated 23rd July; Serious flooding affected Renk town whereby 911 households were affected, 1863 houses 
were destroyed and two deaths occurred. World Vision International assessment in July reported similar 
findings.  
 
There was no insecurity incident reported in the county recently apart from the unverified fears of conflict in mid 
October. The area remained relatively calm even before comprehensive peace agreement between SPLA and 
government of Sudan in January 2005. 
 
The qualitative information was gathered on 50 and 60 households in the IDP camps and Renk, Jelhak, 
Shomedi and Geiger Payams accordingly. The population of 7,414 IDPs in the camps was displaced due to 
flooding in July. 93.3%, 1.7%, 3.3% and 1.7% of the population of households that were interviewed in other 
areas of Renk County were residents, IDPs, temporary residents and returnees respectively. The female 
respondents in both surveys were at least 80%. It was noted that both female and male partners engaged in 
economic activities. Figure 1 shown below illustrates the sources of livelihood among the respondents. 
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Figure 1: Sources of livelihood-IDP and Renk County 

The IDP camps and Renk County payams had slightly different socio - economic profiles as illustrated above. In 
Renk county payams (46%) of the respondents had solid employment whereas (25%) were petty traders. This 
contrasts with IDPs whose main source of livelihood was casual labour (50%), petty trade (16%) and kinship 
support (20%). The IDPs livelihood sources were limited due to direct and immediate effects of floods. The 
sources of income among interviewed households are depicted in figure 2 below.  
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Figure 2: Sources of income for IDPs and Renk County 

The IDPs sold some of their household assets (20%), livestock (14%) and worked as casual labourers (48%) to 
obtain income. On the other hand, the Renk payam residents obtained income mainly through permanent jobs 
(48.3%) and hardly sold assets. The 10% proportion of IDPs without income relied on remittance from relatives. 
Casual labour was mainly available in large simsim farms especially during the harvesting period. Casual labour 
was also found in restaurants, car wash, taxi driving, running donkey carts and petty errands.  

.V.2. Food Security 

Food security is realized when individuals have access to nutritious food in adequate amounts at all times for 
healthy and active life. Households obtained food in the following ways: buying, cultivation, food aid, kinship 
support and wild food collection. 
 
The unimodal cultivation pattern in Renk starts from May-June and ends in September-October when harvesting 
is done.  The assessment revealed that 36.7% proportion of the Renk payam residents cultivated in the previous 
cropping season. 80% of the IDPs did not cultivate and mostly cited lack of land as an outcome of displacement. 
An interview with the Engineer in charge of government department of agriculture revealed that there is 
approximately 5,000 and 12,000 feddans22 of farmland that belong to the government and farmers in Renk 
County accordingly. Farmers were expected to acquire land at least 3 km from the town. The Sultan23 was in 
charge of land allocation. Some households cited lack of money to lease land and flooding as factors limiting 
cultivation. Various reasons cited for not cultivating in the previous season are illustrated in figure 3 below. 
 

                                                      
22 Land measurement equivalent to 4200 square metres 
23 Chief in charge of several villages 
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Figure 3: Comparison of reasons why residents in IDP camp and Renk county could not cultivate. 
Currently there are agricultural extension workers who are undergoing training in Renk sponsored by North 
Upper-Nile Consortium and the government24. They would be instrumental in future when working with farmers 
and in solving farming problems.  
 
The major crops cultivated were cereals and legumes (sorghum, maize and beans). The 20% of the IDPs that 
cultivated grew the following crops in the last growing season; sorghum (70.0%), millet (50.0%), maize (70.0%), 
beans (60.0%) and a variety of vegetables (30.0%). Crops cultivated in Renk payam were; sorghum (68.2%), 
beans (45.5%), maize (40.9%), and vegetables (13.6%). The average land cultivated by IDP households was 
between 0.5 and 2 feddans while the land cultivated by Renk county households ranged between 2 and 10 
feddans. NUNC distributed groundnuts, sorghum, millet and cowpeas seeds before the planting season to some 
farmers within Renk through the Payam steering committee.  
 
A large proportion of households who cultivated in 2006 obtained ample harvests and had food stocks. This 
concurs with September FEWSNET report which noted that the impact of the floods may be insignificant due to 
sorghum stocks carried over from 2006 which had led to a drop in sorghum prices by up to 50%. Households in 
Renk County harvested between 1 and 20, 50 kg of sorghum in the last season. On the hand IDP households 
harvested between half and 3 sacks of 50 kg sorghum cereal. Maize and beans were also harvested in similar 
quantities. Figure 4 below illustrates the duration current food stocks would last households. 

                                                      
24 Department of Agriculture- Renk county (October 2007) 
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Figure 4: Duration of Household food stocks in IDP camp and Renk county surveys. 
Food aid in IDP camps in the months of July, August and September contributed to food security within the 
households. Majority of the household’s food stocks would last them less than a month as reported in the survey 
interviews.  
 
The major markets in the county are situated in Renk town-ship while the other smaller ones are located in 
Jelhak, Shomedi and Geiger. Most households had access to markets through which they sold and bought food 
and non food items. According to most respondents the market prices had remained relatively stable before the 
flood crisis (Appendix X.7). Food commodities supplied to the markets were sourced from North Sudan and 
nearby large farms. There was also vibrant livestock trade that relied on supplies from inland Payams and 
adjoining counties of Maaban, Manyo and Meluth. Fish was basically available and was being sold on local 
markets as well as in Norh Sudan.  
 
Households obtained food in a variety of ways. IDP households obtained food mainly through buying (76.0%), 
food aid (68.0%) and wild food collection (30.0%). The Renk payam residents sourced food through buying 
(86.7%) and private production (16.7%). The household food sources are depicted in figure 5 below: 
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Figure 5: sources of Household food. 
Diverse foods were available on the market and in households that had good purchasing power. The foods 
included cereals, pulses, oils, sugar, milk, meat and fish, vegetables, salt and naturally occurring uncultivated 
foods (NOUFS). The NOUFs are usually a part of many people’s meals in South Sudan25 . Households 
purchased mostly cereals, pulses, milk, cooking oil, potatoes, vegetables, sugar, fish, and vegetables like Okra, 
tomatoes, brinjals, baby marrows and onions. Fruits included bananas, oranges and watermelons. 
Nevertheless, some households within the camps especially Gaberona camp were observed to be consuming 
lalop leaves (a type of desert date) which are normally consumed during food crisis. Consequently a number of 
households in Gaberona camp were in dire need of food aid and support of their livelihood activities. The 
varieties of foods that constituted current meals are illustrated in the figure 6 below. 
 

                                                      
25 South Sudan Livelihood Profiles; A guide for humanitarian and development planning (SSCCSE, 2004) 
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FOOD CONSTITUENTS OF CURRENT MEALS.
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Figure 6: Current Foods consumed within the household in IDP camp and Renk county  

90.0% and 23.3% of the households interviewed in IDP camps and Renk County respectively knew that food aid 
was provided in the location within the previous three months. 20.0% and 80.0% of the households in the camp 
and county respectively had received food ration in the past three months. At least 50% of the IDP beneficiaries 
had received the ration three times. The food aid chiefly targeted IDP beneficiaries. SSRRC office 
recommended that it was important for food aid to reach the targeted beneficiaries. Initially food was distributed 
in an ad hoc manner, to meet food gaps. In the second and third distributions Camp committees were assigned 
the task of supervising the activity. Foods that were distributed among the camp populations included sorghum, 
lentils, oil, and salt.  
 
A few households (22%) among IDPs owned livestock compared to (56.7%) among other Renk County 
residents. Renk Payam households owned livestock such as goats and chicken while most households in 
Jelhak, Shomedi and Geiger Payams reared cows. Livestock were a great asset which was used as a source of 
food and income. It was also a status symbol and a means of settling dowry during marriage. The major 
livestock benefits in IDP camp were Milk (54.5%), food on certain occasions (81.8%), and sale (72.7%) while 
(65.6%), (50.0%), and (81.3%) households interviewed in Renk County reported getting similar benefits 
correspondingly.  However, recent floods killed some of the animals thus annihilating the highly valued resource.   
 
The department of veterinary has outreach teams comprising of 42 persons who provide livestock vaccination 
and treatment through distribution of drugs. Vaccination is programmed to be done twice a year. Livestock 
vaccination was on going during the assessment (October, 2007). This aimed at protecting local livestock from 
possible disease transmission posed by livestock of nomadic communities that traverse Renk County in the 
month of October. The commonly occurring and treated diseases included worm infestations, in both lungs and 
intestines. There were no programs of enhancing livestock productivity although plans are underway to 
introduce such programs when cold chain is available. 
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River Nile, swamps and water holes commonly offered fishing grounds for households in Renk County. All the 
households in IDP camps and 88.3% of interviewed households in Renk country were accessible to fishing 
grounds. The main fishing areas in Renk County were; Anumbul, Jelhak, Geiger, Mangat, Nima, Korboza, 
Abukhadra and Wunthou. However, only 20.0% and 13.3% practiced fishing among the IDP and Renk payam 
households respectively. Critical factors that prevented households from fishing were: lack of fishing equipment 
(37.5% in IDP and 30.8% in Renk County) and lack of labour or somebody to take the responsibility of fishing 
(17.5% in IDP and 17.3% in Renk County). Lack of interest or will power also contributed to the low fishing 
activity. Large scale fishermen practiced commercial fishing and supplied bigger markets. Among the 
community, small scale fishing was common and mostly done in the months of October and November when 
water from floods has receded. It was also done just when the rains are beginning as initial floods push fish 
further inland making it easier to be caught. Fish nets were commonly used in River Nile while hooks were 
applicable in shallow waters. As such much of the fish harvested was for household consumption. Fish drying 
and salting were the common processing methods. Freezing was used on small scale. 
 
The government fisheries department provides assistance in form of fishing nets, hooks and ropes to skilled 
fishermen. However, its major current aim is to enhance collection of revenue from commercial fishing boats so 
as to marshal resources to be able to support small scale fishermen26.  
 
The coping strategies in the event of food shortage varied among households but included purchase of food on 
credit, sale of capital assets, increased collection of wild foods, relief, consumption of low quality foods and 
added kinship support.   

.V.3. Health 

The community in Renk County is accessible to a government hospital located within Renk Township. There is 
also a non operational military hospital proximate to Wunkiir camp. NUNC whose mandate includes health 
facilities support set up health clinics in Wunkiir and Medakon camps to cater for health needs of IDPs. The 
private health facilities and pharmacies numbering more than 10 are located mainly within Renk Payam. 
Although most villages in Jelhak, Shomedi and Geiger are situated along the road, access to health facilities 
was largely limited by in ability to meet transportation costs.  
 
The Renk general hospital is run by 3 doctors, 7 medical assistants, about 30 nurses, five midwives and lab 
technicians. It has five wards namely obstetrics, gaenecology, separate medical ward for male and females, 
surgical and paediatric wards. There is also a pharmacy within the hospital premises, midwifery unit, EPI 
section, TB clinic, Ophthalmology, as well as dental clinic and a laboratory. The hospital charges a consultation 
fee with waivers for people who cannot be able to afford. 
 
The services offered in the hospital include outpatient services, major operations, antenatal services, EPI, TB 
treatment, eye and dental care. There is no health education in the hospital or out reach programs. Midwifery 
unit offers training to traditional birth attendants within Renk County. 
 
Disease which is an immediate cause of malnutrition27 had a link to the unveiled malnutrition levels within the 
IDP camp and also, Renk county. Health seeking behaviours of the households interviewed in IDP camps 
revealed that (24.0%) first sought assistance from the traditional healers whereas the remaining proportion 
sought services from public clinics. In Renk County, (6.7%) of the households sought assistance first from the 
traditional healers, (10.0%) from community health workers (CHWs) and (83.3%) sought medical attention from 
public clinics. Visiting traditional healers was observed particularly among people whose access to health 
facilities was limited by knowledge, transport and cost in private clinics.  The health seeking behaviour is 
illustrated in figure 7 below:   
 

                                                      
26 Department of Fisheries in Renk -October 2007  
27 UNICEF framework of Malnutrition  
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Figure 7: Health seeking behavior among IDP and Renk county Residents 

The duration taken to access the nearest health facility was similar in both population groups. At least 60% of 
the respondents walked within half an hour to access the nearest health facilities. However a few households 
that required more walking time or could not afford transport costs were likely to seek services late. This was the 
case in areas like Jelhak, Shomedi and Geiger Payams.    
 
Most common illnesses reported in the surveyed population were: malaria, diarrhoeal diseases and respiratory 
tract infections (RTI). The occurrence of diarrhoea and RTI was quite high among IDPs than among non 
displaced households.  Other diseases rampant and known by the community are bilharzias, eye infections and 
typhoid. The interview results are in line with the resident doctor’s report that common diseases treated in the 
hospital were: Malaria, RTIs especially in children, Urinary tract infections, diarrhoea and gastro-enteritis in 
children, enteric typhoid, and conjunctivitis. 
 
EPI services were offered both in the hospital and within the camps. The assessments revealed a relatively high 
rate of measles immunization within the IDP camps and also in most areas in Renk County. This could be 
attributed to increased support by UNICEF in providing vaccines for undertaking mass immunisation of children 
as well as delivery and administration of the vaccines by agencies like NUNC. The nutrition assessments results 
shows that the number that were not immunized in IDP camps as well as Renk county were 15.4% and 8.1% 
respectively. This calls for continued immunization of children and strengthening of EPI services in remote areas 
of other Payams other than Renk. 
 

.V.4. Water and Sanitation 

Renk County is traversed by river Nile, waterholes, swamps and canals all of which provide water for 
consumption by the community and livestock. Utilization of water in the IDP camps and Renk County is 
dependent on its proximity to the households. The findings in IDP camp revealed that 20.0%, 22.0%, 36.0%, 
8.0%, 8.0%, 42.0%, and 2% of the households interviewed generally obtained water from river, water hole 
(Haffir), borehole, rain water, swamps, taps, and other sources.  On the other hand, 43.3%, 30.0%, 8.3%, 
10.0%, 10.0% and 36.7% of the households in Renk County obtained water for household consumption from 
river, borehole, surface run-off, rain water, swamp water, and other sources. Households also purchased water 
from donkey carts that collected water especially from the river and canals. This was observed in Wunkiir and 
Gaberona camps as well as within some households in Renk County. Buying donkey cart water strained 
household resources and therefore, limited the volume of water that could be purchased and availed for family 
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use. Limited access to adequate water could explain why hygiene practices were exceptionally low in some 
households.  64.0% and 88.3% of the households in IDP camps and Renk County respectively spent less than 
thirty minutes to access water sources. The challenge was access to safe water at all times.  
 
The tap water was provided by the department of public health, water station which draws and treats water from 
the river and distributes it through pipe system to areas in Tarado, El Sawary, Hai Masara, among others in 
Renk Township. The department encourages the donkey cart vendors to get their water supplies from all water 
treatment points that the department has established within Renk Payam. However, water treatment is not done 
in other areas of Jelhak, Shomedi and Geiger. The areas of Goz fami, Garbana, Koalang, Dukduk, Umdus and 
the surrounding areas within Geiger Payam depend on canal water which makes them highly susceptible to 
bilharzias and typhoid. There are more than 10 boreholes in Renk County. There are 3 in Saraya, 1 in 
Komshuwar, 1 in Hai Masara near Wunkiir camp, 2 in Suong Shabe Market, 1 in Sawary, and 2 in Hai Salam 
settlement areas. All boreholes in Renk Payam are operational with exception of 2 in Saraya. There are 2 
boreholes in Geiger which were not operational at the time of the assessment. The other 4 boreholes are 
situated in Gozfami, Shomedi, Goz Raum and Jelhak and their water has high saline properties.  
 
In July 2007, MEDAIR installed a water treatment system in Wunkiir and Medakon IDP camps. This water has 
been useful in meeting household needs, however, frequent breakdowns of the water pumping system is 
causing households to resort to untreated water delivered by donkey carts and other sources. Similarly, 
Medakon residents sometimes obtained water directly from Faywar water canal. This exposed the consumers to 
the risk of water borne diseases.   
 
A high proportion of households within IDP camps (80.0%) and also Renk County (96.7%) did nothing to water 
before drinking. This is partly because households obtained water treated by public health department and other 
organizations.  However insignificant number of households that obtained water from impure sources treated it.  
 
A number of latrines were observed in some households in Renk County. This is an indictor of cultural 
acceptance of this method of human waste disposal. There were latrines constructed with aid of agencies in 
Wunkiir and Medakon camps. Toilets that have been built with assistance from (NUNRP) in collaboration with 
the department of public health are 18 in Renk Payam28. Indeed there were more than 200 latrines in Renk 
payam. However, there are no latrine facilities in Gaberona camp, Block 12, 10, 16, 17, Hai Masara and Hai 
Salam. Jelhak, Shomedi and Geiger Payams also lacked latrines. One major challenge that faced households in 
construction of toilets is the soil structure that easily caved in especially in the rain season.  
 
Despite existence of toilets within their vicinity, a number of households still used the bush and open fields for 
disposal of human waste. Maintenance of cleanliness in some of the toilets within the camp was found to be 
wanting. The community recognized the importance of latrine use and clean public environment.  
 
Flies were a menace in public eating places due to poor hygiene practices. The poor public health environment 
could easily lead to food contamination and infection of the consumers. Families understood the importance of 
hand washing before taking meals although they expressed limitations in practice. Consumption of untreated 
water, poor sanitation and hygiene are factors that promote disease occurrence and consequently malnutrition. 
In view of these findings, water supply and sanitation program should be strengthened in order to reduce risks 
associated with poor hygiene and sanitation practices. This could be done through promotion of good hygiene 
practices, facilitating construction of community latrines, uninterrupted provision of safe drinking water, and 
reduction of environmental health risks.  
 
The department of public health carries out hygiene promotion activities within Renk Payam. This is done 
through health education to promote good hygiene and also control Malaria through distribution of mosquito 
nets. There are two hygiene teams with one team operating in Kabi, Jou and Komshuwar which are suburbs of 
the Renk Township while another team targets Soung Shabe, Soung Kabir and Saumaa markets.  There are 
constraints that face the department such as shortage of mosquito nets, water treatment chemicals and lack of 
skilled personnel. Most of the hygiene activities are restricted to Renk Payam as it is difficult to access areas of 
Jelhak, Shomedi and Geiger Payams. 

                                                      
28 Department of Public Health -Renk County 
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.V.5. Maternal and Child care practices 

Maternal and child care practices influence health, nutrition status, physiological and cognitive development of 
children. Various studies have unveiled synergistic relationship that connects child care practices to good health 
and nutrition29.  
 
Similar to the rural settings in most parts of South Sudan, the mother or the caretaker in Renk County was 
involved in many livelihood activities and often entrusted the care of the under-fives to other young children. The 
mother was responsible for household chores which ranged from firewood collection, cultivation, harvesting, and 
food preparation to fetching of water. The mother, also, finds herself in various physiological conditions such as 
breastfeeding, and pregnancy. These multiple responsibilities without special care in terms of diet and rest 
compromise the mother’s health status. Mothers interviewed in camps reported skipping of meals at times in 
order to avoid added food cost. It is a documented fact that under-nutrition among pregnant women in 
developing countries leads to 1 out of 6 infants born with low birth weight. This is not only a risk factor for 
neonatal deaths, but also causes learning disabilities, mental retardation, poor health, blindness and premature 
death30. It is in the light of this situation that children are malnourished not necessarily due to lack of adequate 
food but because of inadequate maternal and child care practices. 
 
Among mothers interviewed not all of them breastfed the children immediately after birth.  64.0% and 78.3% of 
the respondents in IDP camp and Renk county initiated breastfeeding immediately. The initiation of breast 
feeding among IDPs is shown in the figure 8 and 9 below.  

INITIATION TO BREASTMILK AT BIRTH-IDP CAMP

More than a 
day, 22.0%

1 day, 14.0%
Immediately, 

64.0%

 
 
Figure 8: Initiation of breastfeeding at birth among IDP households 

                                                      
29 UNICEF conceptual framework on Malnutrition -1992 
30 World Health report-2005 
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IN IT IA T ION  T O B R EA ST F EED IN G A T  B IR T H

1 day, 18.3%
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Figure 9: Initiation of breastfeeding at Birth among Renk County 

The mothers interviewed alleged that they were mainly not able to breastfeed immediately after birth as ‘the 
breast did not have enough milk” thus preferred to initiate breast milk after 24 hours (I day) or more than a day. 
Health education will be paramount to encourage mothers to put the child to breast for appropriate stimulation 
for milk let-down at this important stage of child development. Among the IDP camp households 70% of the 
mothers who were breastfeeding did it on demand while 87.0% of the mothers practiced the same in Renk 
County. Activities such as petty trade, casual labour, firewood and water collection limited the presence of the 
mother at home and hence failure to breastfeed on demand. Timely complementary feeding was inadequate as 
less than half of the mothers introduced complementary foods as from the age of 6 months. The rest of the 
mothers introduced foods much earlier. Mothers, tended to feed their children with other foods even before 6 
months of age because of the belief that the breast milk is not enough and secondly, because they happen to be 
away from home. Exclusive breastfeeding is identified as single most preventive intervention against 
malnutrition and 0-5 death31. The advantages of exclusive breastfeeding are diverse; one of them being that the 
breastfeeding child is exposed to slim chances of infection and illness in resource poor settings as those present 
in Renk IDP camps. Hence, the high death rate of children aged 0 – 5 months within IDP camps would probably 
be attributed to this fact among other reasons. A close scrutiny of under five deaths revealed that children who 
died were mostly below 4 months and therefore, at a stage where exclusive breastfeeding is paramount. The 
introduction of other foods is illustrated in figure 10 below. 

                                                      
31 Manish Chaturvedi et al.Indian Journal of community Medicine, Vol. 32, No.3, July 2007 
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Figure 10: complementary feeding practiced in IDP camps and Renk County 

Weaning foods included at the age of 6-29 months were breast milk, cows or goat milk, porridge, varieties of 
vegetables and sometimes the usual family food. In the IDP camp survey 34.0%, 30.0% and 36.0% of the 
interviewed mothers fed their children twice, thrice and more than four times in a day correspondingly. 31.6%, 
57.9% and 10.5% of the mothers interviewed in Renk County fed the children in the same order as above. In 
cases where the children are fed infrequently on in adequate quantities and age specific foods, there was risk of 
malnutrition.  Children aged 30 months and above were hardly still breast feeding and depended on family 
meals. Given that some IDP households faced food adequacy setbacks, the children in this age group 
sometimes waited till the other adult members of the household assembled to eat. This would certainly affect 
food adequacy of this age group at a time when they are rapidly growing and have additional energy dense food 
needs. 
 
Food preparation environment was unhygienic in a way that predisposed food to contamination. This was 
particularly observed in the IDP camps with particular reference to Gaberona camp. The preparation of food 
within the camps raised questions about usage of dirty heating fuels that could make food preparation especially 
for children poorly cooked or even exposed to contamination. In IDP camp as well as Renk county surveys, 
older children were left to take care of the young children when the mother was away. The implication was in the 
preparation and service of food with less hygienic measures. Given the housefly menace, there was possibility 
of food contamination and hygiene related diseases. Houseflies continuously cling to eyes of young children 
exposing them to risk of eye infections. In fact eye infections were rampant in the community and would call for 
urgent measures through health education. Children also, played freely in the murky waters particularly in 
Wunkiir. Sometimes they would consume the water oblivious of the risk of contracting water borne diseases. In 
both IDP and Renk county assessments, children were observed to be eating with untidy hands. Poor hygiene 
and disease were strong factors linked to malnutrition than food inadequacy.  

.V.6. Education 

Education is essential in imparting knowledge and skills that are instrumental for healthy life and, it is 
increasingly being used as one of the pillars for addressing myriad advocacy and planning issues in health and 
nutrition32. Renk County has an estimated 40 public and private primary schools, more than 2 secondary 
schools and Upper-Nile University college. The 26 public primary schools are distributed as follows: Renk (16), 
Geiger (13), and 11 in Jelhak and Shomedi. The private schools are sponsored and run by Catholic, 
Presbyterian and evangelical churches. Others are sponsored by Dawa Islamia and Western Sahara 
organization. Each of the government primary school has an average of 10 teachers all remunerated by the 

                                                      
32 PROFILES-process for nutrition policy analysis and advocacy by Academy for Educational development 
(AED) 
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government while the pupil population is around 18,000. The new Sudan syllabus was initiated in 2006 and 
currently runs up to primary level 2 and is set to continue in the coming years. English was introduced as a 
language of instruction apart from Arabic which had been used alone in the past.  
 
The public institutions have received various forms of support in the past. WFP supported five primary schools 
with Food for Education (FFE) in July 2007; UNICEF provided about 10 tents and learning materials such as 
books. The tents were distributed in Renk, Jelhak and Geiger Payams in May 2007. The education sector still 
grapples with constraints such as lack of appropriate physical facilities, low enrolment among nomadic 
communities, lack of learning guidelines and low coverage. Villages especially in Shomedi and Jelhak Payam 
lacked learning institutions.   

.V.7. Actions Taken by NGO’s and Other Partners 

International and National agencies that were operational in the area are as follows: 
  
North Upper-Nile Consortium (NUNC):  
Mobilization, capacity building, institutional support: Formation of community development committees that also 
act as advocacy groups; capacity building county administration and identification and prioritization of 
community development goals.  
 
Livelihoods: Household food security projects that include distribution of farm inputs, introduction of new crop 
varieties and agricultural extension services, livestock restocking, micro-finance and construction of facilities 
such as markets and libraries. 
 
Basic services: Construction / rehabilitation of water points; construction of household and institutional latrines; 
construction of and equipping of schools; Health and hygiene promotion; Teacher & PTA training; School 
feeding and Adult literacy. 
 
Mobaderun: Primary health care services; El-Dawa Islamic Organization: Basic and secondary education; 
LUBNA - Livelihoods and education. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 29



   

.VI. RESULTS OF THE ANTHROPOMETRIC SURVEY 

.VI.1. Anthropometric survey results in Renk, Jelhak, Geiger and Shomedi 
Payams 

A total of 614 children were assessed during the anthropometric survey. The final analysis included 611 children 
upon exclusion of 3 records which had errors. 
 

.VI.2. Distribution by Age and Sex 

Table 3: Distribution by Age and Sex 

BOYS GIRLS TOTAL AGE 
(IN MONTHS) N % N % N % 

Sex 
Ratio 

6-17 62 44.9 76 55.1 138 22.6 0.8
18-29 94 55.6 75 44.4 169 27.7 1.3
30-41 57 51.4 54 48.6 111 18.2 1.1
42-53 66 52.8 59 47.2 125 20.5 1.1
54-59 23 33.8 45 66.2 68 11.1 0.5
Total 302 49.4 309 50.6 611 100.0 1.0

 
 

 

 

Distribution by Age and Sex in Renk, Jelhak, Geiger and Shomedi payams, 
2007 
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Figure 11: Distribution by age and sex 

An imbalance existed in the 18-29 months age group. This could be attributed to recall bias associated with use 
of the local calendar of events to estimate the ages of children. The sex ratio of 1.0 is within the acceptable 
range of 0.8-1.2. 
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.VI.3. Anthropometrics Analysis 

.VI.3.1. Acute Malnutrition, Children 6-59 months of Age 

 Distribution of Acute Malnutrition in Z-Scores 
Table 4: Weight for Height distribution by age in Z-score and /or oedema 

< -3 SD ≥ -3 SD & <- 2 SD ≥ -2 SD Oedema Age group 
(In months) N 

N % N % N % N % 
6-17 138 0   0.0 20  14.5 118  85.5 0   0.0
18-29 169 3   1.8 25  14.8 141  83.4 0   0.0
30-41 111 0   0.0 15  13.5 96  86.5 0   0.0
42-53 125 1   0.8 13  10.4 111  88.8 0   0.0
54-59 68 0   0.0 8  11.8 60  88.2 0   0.0
Total 611 4   0.7 81  13.3 526  86.1 0   0.0

 

Table 5: Weight for height vs. Oedema in z-scores (NCHS Reference) 

Weight for height < -2 SD ≥ -2 SD 

PRESENT Marasmus/Kwashiorkor 
0 (0.0 %) 

Kwashiorkor 
0 (0.0 %) 

Oedema 
ABSENT Marasmus 

85 (14.0%) 
No malnutrition 

526 (86.0%) 
 

No cases of Kwashiorkor or marasmic kwashiorkor were detected. However, 14.0% cases were marasmic with 
86.0% being of good nutrition status. 
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Figure 12: Weight for height distribution in Z-scores 

 
 
Weight for height Z-score distribution curve shows marked displacement to the left of the reference curve 
indicating a serious nutrition situation 
Table 6: Global and Severe Acute Malnutrition in Z-score in NCHS and WHO references 

 NCHS reference WHO reference 
Global acute malnutrition 13.9% 

[10.9%-17.0%] 
15.2% 

[12.5%-18.0%] 
Severe acute malnutrition 0.7% 

[0.1%-1.2% 
1.8% 

[0.8%-2.8] 
 
 

 Distribution of Malnutrition in Percentage of the Median 
Table 7: Distribution of Weight/Height by age in percentage of the median and oedema (NCHS reference) 

< 70% ≥ 70% & < 80% ≥ 80% Oedema Age 
(In months) 

 
N N % N % N % N % 

6-17 138 0   0.0 13   9.4 125  90.6 0   0.0

18-29 169 0   0.0 15   8.9 154  91.1 0   0.0

30-41 111 0   0.0 3   2.7 108  97.3 0   0.0

42-53 125 0   0.0 7   5.6 118  94.4 0   0.0

54-59 68 0   0.0 2   2.9 66  97.1 0   0.0

Total 611 0   0.0 40   6.5 571  93.5 0   0.0
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Table 8: Weight for height vs. Oedema in percentage of median 

Weight for height < 80% ≥ 80% 

PRESENT Marasmus/Kwashiorkor 
0 (0.0%) 

Kwashiorkor 
0 (0.0%) 

Oedema 
ABSENT Marasmus 

40 (6.5%) 
No malnutrition 

571 (93.5%) 
 
Table 9: Global and Severe Acute Malnutrition in NCHS and WHO references in % of the median 

 NCHS reference WHO reference 
Global acute malnutrition 6.5 % 

[4.3%-8.8%] 
3.4 % 

[2.0%-4.9%] 
Severe acute malnutrition 0.0 % 

[0.0%-0.0%] 
0.0% 

[0.0%-0.0%] 
 

.VI.3.2. Risk of Mortality: Children’s MUAC 

Table 10: MUAC Distribution 

< 75 cm height >=75 – < 90 cm 
Height ≥ 90 cm height Total MUAC (mm) 

N % N % N % N % 
< 110 & OEDEMA 2 1.7 1 0.4 0 0.0 3 0.5 

110≥ MUAC<120 15 12.5 3 1.3 0 0.0 18 2.9 
120≥ MUAC<125 17 14.2 9 3.9 2 0.8 28 4.6 
125 ≥ MUAC <135 44 36.6 46 19.7 19 7.4 109 17.8 

MUAC ≥ 135 42 35.0 174 74.7 237 91.8 453 74.1 
TOTAL 120 19.6 233 38.1 258 42.2 611 100.0 

 
If it is taken accurately, MUAC is a dependable predictor of mortality. The results show that 0.5 % of the total 
children were severely malnourished. 

.VI.4. Measles Vaccination Coverage 

Table 11: Measles vaccination coverage 

Measles vaccination N % 

Proved by Card 328 55.7 

According to the mother/caretaker 213 36.2 

Not immunized 48 8.1 

Total 589 100.0 
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.VI.5. Household Status 

Table 12: Household status 

Status N % 

Residents 370 95.9 

Internally Displaced 2 0.5 

Temporary Residents (on transit) 10 2.6 

Returnee 4 1.0 

Total 386 100.0 
 

.VI.6. Composition of the Households 

A total of 559 households were visited during the survey.  
 Table 13: Household composition 

Age group N % Average per household 
Under 5 years 799 16.1 1.4 

Adults 4175 83.9 7.5 

Total 4974 100 8.9 

 

.VI.7. ANTHROPOMETRIC SURVEY RESULTS IN IDP CAMPS  

During the anthropometric survey 638 children were assessed, but only 622 were included in the final analysis 
due to 16 incoherent records. 

.VI.7.1. Distribution by Age and Sex 

Table 14: Distribution by Age and Sex 

BOYS GIRLS TOTAL AGE 
(IN MONTHS) N % N % N % 

Sex 
Ratio 

6-17 91 52.0 84 48.0 175 28.1 1.1
18-29 89 45.2 108 54.8 197 31.7 0.8
30-41 42 40.4 62 59.6 104 16.7 0.7
42-53 58 54.7 48 45.3 106 17.0 1.2
54-59 28 70.0 12 30.0 40 6.4 2.3
Total 308 49.5 314 50.5 622 100.0 1.0
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Figure 13: Distribution by age and sex 

A local calendar of events which was used to estimate ages was subject to recall bias. The effect of the bias is 
noted in the overrepresentation of age groups 6-17 and 18-29 months (normally 20-25% representation). There 
was also under representation in the age group 54-59 months instead of the usual estimate of 10%. However, 
an overall sex ratio of 1.0 indicates that the sample was representative. 
 

.VI.7.2. Anthropometrics Analysis 

.VI.7.2.1. Acute Malnutrition, Children 6-59 months of Age 

 Distribution of Acute Malnutrition in Z-Scores 
Table 15: Weight for Height distribution by age in Z-score and /or oedema 

< -3 SD ≥ -3 SD & <- 2 SD ≥ -2 SD Oedema Age group 
(In months) N 

N % N % N % N % 
6-17 175 8   4.6 42  24.0 123  70.3 2   1.1

18-29 197 5   2.5 28  14.2 162  82.2 2   1.0
30-41 104 0   0.0 8   7.7 96  92.3 0   0.0
42-53 106 0   0.0 9   8.5 96  90.6 1   0.9
54-59 40 0   0.0 5  12.5 35  87.5 0   0.0
Total 622 13   2.1 92  14.8 512  82.3 5   0.8
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Table 16: Weight for height vs. Oedema in z-scores (NCHS Reference) 

Weight for height < -2 SD ≥ -2 SD 

PRESENT Marasmus/Kwashiorkor 
4 (0.6 %) 

Kwashiorkor 
1 (0.2%) Oedema 

ABSENT Marasmus 
105 (16.9%) 

No malnutrition 
512 (82.3%) 

 
The survey revealed 5 (0.8%) oedema cases of which 4 (0.6%) had marasmic/kwashiorkor while 1 (0.2%) had 
kwashiorkor. Marasmic and normal children were 16.9% and 82.3% respectively. 
Figure 14: Weight for height distribution in Z-scores 

 
 
The dislodgement of the curve to the left indicates that the assessed population had a critical nutrition situation. 
 
Table 17: Global and Severe Acute Malnutrition in Z-score in NCHS and WHO references 

 
 NCHS reference WHO reference 
Global acute malnutrition 17.7% 

[13.9%-21.5%] 
18.2% 

[14.5%-21.9%] 
Severe acute malnutrition 2.9% 

[1.6%-4.2% 
4.2% 

[2.5%-5.9%] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 36



   

 
 

 Distribution of Malnutrition in Percentage of the Median 
 

Table 18: Distribution of Weight/Height by age in percentage of the median and oedema (NCHS reference) 

< 70% ≥ 70% & < 80% ≥ 80% Oedema Age 
(In months) 

 
N N % N % N % N % 

6-17 175 0 0.0 30 17.1 143 81.7 2 1.1 

18-29 197 0 0.0 17 8.6 178 90.4 2 1.0 

30-41 104 0 0.0 3 2.9 101 97.1 0 0.0 

42-53 106 0 0.0 3 2.8 102 96.2 1 0.9 

54-59 40 0 0.0 1 2.5 39 97.5 0 0.0 

Total 622 0 0.0 54 8.7 563 90.5 5 0.8 

 

 

Table 19: Weight for height vs. Oedema in percentage of median 

Weight for height < 80% ≥ 80% 

PRESENT Marasmus/Kwashiorkor 
4(0.6%) 

Kwashiorkor 
1 (0.2%) 

Oedema 
ABSENT Marasmus 

54 (8.7%) 
No malnutrition 

563 (90.5%) 
 
Table 20: Global and Severe Acute Malnutrition in NCHS and WHO references in % of the median 

 NCHS reference WHO reference 
Global acute malnutrition 9.5 % 

[6.6%-12.4%] 
5.9 % 

[3.9%-8.0] 
Severe acute malnutrition 0.8 % 

[0.1%-1.5%%] 
0.8 % 

[0.1-1.5%] 

.VI.7.3. Risk of Mortality: Children’s MUAC 

Table 21: MUAC and oedema distribution 

 
 

< 75 cm height >=75 – < 90 cm 
Height ≥ 90 cm height Total MUAC (mm) 

N % N % N % N % 
< 110 & OEDEMA 4 3.1 4 1.4 1 0.5 9 1.4 

110≥ MUAC<120 24 18.6 10 3.5 0 0.0 34 5.5 
120≥ MUAC<125 17 13.2 13 4.6 2 0.9 32 5.1 
125 ≥ MUAC <135 42 32.5 73 25.8 8 3.8 123 19.8 

MUAC ≥ 135 42 32.5 183 64.7 199 94.8 424 68.2 
TOTAL 129 20.7 283 45.5 210 33.8 622 100.0 
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.VI.7.4. Measles Vaccination Coverage 

Table 22: Measles vaccination coverage 

Measles vaccination N % 

Proved by Card 196 32.9 

According to the mother/caretaker 308 51.7 

Not immunized 92 15.4 

Total 596 100.0 

.VI.7.5. Household Status 

Table 23: Household status 
Status N % 

Residents 0 0.0 

Internally Displaced 431 100.0 

Temporary Residents (on transit) 0 0.0 

Returnee 0 0.0 

Total 431 100.0 

.VI.7.6. Composition of the Households 

Table 24: Household composition 

569 households were assessed in the mortality survey. 
 

Age group N % Average per household 
Under 5 years 733 17.5 1.3 

Adults 3461 82.5 6.1 

Total 4194 100.0 7.4 
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.VII. RESULTS OF THE RETROSPECTIVE MORTALITY SURVEY 

Mortality Rate in Renk, Jelhak, Shomedi and Geiger Payam 

Population movement, births and deaths recorded in the 559 households assessed were as follows: 
 4974 persons were present on the survey day, 799 of them being children below five years of age 
 47 people had joined the households, 6 of them being children under five years of age 
 103 persons had left the households, without children under five years 
 54 births 
 9 deaths were reported; with 4 of them being of children aged below five years 

The above data was used to calculate the mortality rates. The findings are presented below 
 The crude mortality rate – 0.19/10000/day 
 Under five crude mortality rate – 0.53/10000/day 

 

Mortality Rate in IDP Camps of Wunkiir, Medakon and Gaberona 

Population movement, births and deaths recorded in the 569 households assessed were as follows: 
 4194 persons were present on the survey day, 733 of them being children below five years of age 
 8 people had joined the households without children under five years of age 
 108 persons had left the households without children under five years 
 42 births 
 36 deaths were reported; with 14 of them being of children aged below five years 

The above data was used to calculate the mortality rates. The findings are presented below 
 The crude mortality rate – 1.0/10000/day 
 Under five crude mortality rate – 2.29/10000/day 

 
The CMR and 0-5 death rates were at the alert level. The high death rates in children could be linked to disease 
and poor child care and feeding practices.  

.VIII. CONCLUSION 

The IDP camp nutrition survey unveiled GAM of 17.7 %( 13.9%-21.5%) and SAM of 2.9% (1.6%-4.2%) based 
on NCHS 1977 references. The Renk County (Renk, Jelhak, Shomedi and Geiger payams) survey revealed  
GAM and SAM rates of 13.9% (10.9%-17.0%) and 0.7% (0.1%-1.2%) accordingly.  
 
The camp mortality rates were CMR of 1/10000/day and 0-5 death rate of 2.29/10,000/day. On the other hand 
the Renk County rates were CMR of 0.19 /10000/day and 0-5 death rate of 0.53/10000/day. 
 
The above emergency GAM rate and alert level mortality rates indicate that the IDPs were at a higher risk to 
malnutrition than the non displaced individuals. The following factors are linked to malnutrition in the surveyed 
population: 
 
Disease: Diarrhoea, malaria and RTI were common diseases as revealed by morbidity interview results of the 
assessed households. This was also the case at Renk hospital as many people sought treatment for the same 
diseases. The occurrence of diarrhoea and RTI was quite higher among IDPs than among non displaced 
households. Effects of diarrhea, RTI and malaria such as appetite loss, mal absorption of nutrients and muscle 
breakdown are known to contribute to malnutrition. 
 
Health care practices and access to health facilities: Health seeking behaviours of the households 
interviewed in IDP camps revealed that about a quarter of the respondents first sought assistance from the 
traditional healers whereas the remaining proportion sought services from public clinics. In Renk County 
payams, there were fewer households that sought assistance from traditional healers.  Visiting traditional 
healers was observed particularly among people whose access to health facilities was limited by knowledge, 
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transport and cost in private clinics.  Late seeking of appropriate medical care worsens the health condition of 
the victim. This was the case in areas like Jelhak, Shomedi and Geiger Payams. 
 

 
Inadequate maternal and child care practices: The mothers were engaged in many livelihood activities and 
household chores that burdened them and limited time for taking care of children. There was no special 
nutritional care accorded to adolescent girls, expectant and lactating mothers. Limited immediate breastfeeding 
after birth, untimely complementary feeding and inappropriate weaning; were factors that might contribute to 
malnutrition and mortality in some cases. Timely complementary feeding was inadequate as less than half of the 
mothers introduced complimentary foods as from the age of 6 months. The rest of the mothers introduced foods 
much earlier. Mothers, tended to feed their children with other foods even before 6 months of age because of 
the belief that the breast milk is not enough and secondly, because they happened to be away from home. 
Contamination of children food, untidy playing fields and wanting personal hygiene exposed children to hygiene 
related diseases especially in Gaberona and Wunkiir camps. A close scrutiny of under five deaths revealed that 
children who died were mostly below 4 months.  
 
Poor water, sanitation and Hygiene, and Lack of adequate shelter:  
Despite provision of treated water in the camps, sections of the populations drew water from untreated sources 
such as river, canals and water holes especially when treated water was not running. This was so in Medakon, 
Wunkiir, Gaberona, Shomedi and some parts of Renk payam. In Wunkiir camp, children even bathed and 
consumed nearby swamp water despite existence of treated water.  
 
In spite of existence of toilets within their vicinity, a number of households still used the bush and open fields for 
disposal of human waste. Maintenance of cleanliness in some of the toilets within the camp was found to be 
wanting. The community recognized the importance of latrine use and clean public environment but practice 
was otherwise. Khor Asher River is severely polluted with unpleasant smell emanating from feacal deposits 
towards the bushes near the stream. Flies were a menace in public eating places due to poor hygiene practices. 
The poor public health environment could easily lead to food contamination and infection of the consumers. 
Families understood the importance of hand washing before taking meals although they expressed limitations in 
practice. Consumption of untreated water, poor sanitation and hygiene are factors that promote disease 
occurrence and consequently malnutrition.  
 
The nature of the IDP habitat allowed 2-3 households to share a tent. The congestion contributed greatly to 
increased vulnerability. Studies have shown that, IDPs are particularly vulnerable to many health crises as they 
are triggered by many risk factors such as lack of shelter, poor personal hygiene and poor environmental 
sanitation, outbreaks of diseases, war, drought, famine and shortage of food33. 
 
Food security and livelihoods: The IDP community had their livelihoods negatively affected by floods which 
caused displacement. Most households relied on income to purchase food. The IDPs who were mostly casuals 
and petty traders were more susceptible to food insecurity than other Renk residents who had permanent 
employment. Fewer households cultivated due to floods and lack of money to lease land.  The food aid 
distributed during the flood crisis could not meet adequate IDP food requirements as reported by SSRRC. 
Access to markets, food availability, crop diversification and stable commodity prices prevailed.  
 
 
 
 
 
 
 
 

                                                      
33 Nuha, M, et al., 2005. Prevalence, Types and Risk Factors for Malnutrition in Displaced Sudanese Children. 
American Journal of Infectious Diseases 1 (2): 84-86 
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.IX. RECOMMENDATIONS 

The Global Acute Malnutrition rate among the IDPs was above emergency level while that of Renk residents 
was relatively lower. Measures need to be put in place to address the varying causes of malnutrition among 
different vulnerable groups. ACF-USA recommends the following: 
 
Food Security and livelihoods 
 

♦ Resettlement of the IDPs in areas less prone to flooding should be speeded up to facilitate affected 
families rebuild their lives and engage in economically productive activities.  

 
♦ Agencies running pilot program on food security within Renk Payam to continue and introduce such 

programs in remote areas so as to hasten acceptability of new crops within the community, therefore, 
ensuring eventual food diversity. Stocking of viable seed banks and distribution of the same to continue 
and target high potential areas. Program of pest and disease control to be initiated among the small 
scale farmers so as to increase farm produce per feddan. 

 
♦ To strengthen the local micro-enterprise schemes and small scale trading which will enhance incomes 

and purchasing power. Savings derived would be a form of self insurance that can be relied upon rather 
than the traditional coping strategy of selling available livestock and household assets in difficult times. 

 
♦ Promote fishing activity to tap on the available fishing grounds and the potential flooded fields which 

have ample fish after flood recession. This will optimally utilize the available resources and prevent 
overdependence on limited lines of livelihoods. It is important to target small scale fishermen. 

 
♦ To continue with livestock vaccination services while expanding extension services to cover far flung 

areas and increase productivity. 
 
 Health 
 

♦ The nutrition feeding program initiated recently in Renk hospital should be strengthened through 
capacity building of staffs in treatment protocols and effective program implementation. Approaches 
such as Community Therapeutic Care (CTC) with the hospital as a referral centre has potential of 
increasing coverage. Case finding of malnourished children in areas like Gaberona, Wunkiir, Jelhak and 
Shomedi need to be introduced. 

  
♦ Current primary health care programs should continue to render curative as well as preventive services 

to the community. There is need to introduce health education sessions in the hospital and rural areas 
with special attention to prevention and management of diseases like diarrhoea, malaria, RTI and eye 
infections. Promotion of good health seeking practices is equally important. Measles immunization is 
commendable; however, efforts should be made to reach remote locations of Jelhak, Geiger and 
Shomedi.  

 
♦ Maternal and child care: There is need to focus on good breastfeeding practices, weaning, 

complementary feeding and child hygiene in order to reduce infant mortality. Maternal health could be 
improved through obstetrics care, improved nutrition and reduction in physical workload.  

 
Water, Sanitation and Hygiene  
 

♦ Public water treatment should be supported to increase reliable supply of safe water to all households. 
Vendors also need to supply treated water as much as consumers are encouraged to take safe water. 
Household water treatment through chlorination could also be explored.  Locations that should be given 
priority include Gaberona, Shomedi, Wunkiir, Tarado and Hai Masara. 
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♦ Construction of latrines needs to be supported through appropriate technology application and provision 
of tools. Locations that should be prioritized include Gaberona, Jelhak, Shomedi, Geiger, Hai Masara, 
Hai Salam, and blocks 10, 12, 16 and 17. Behaviour change communication to promote latrine use and 
safe waste disposal is required.  
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.X. APPENDIX 

.X.1. IDP Camp Sample Size and Cluster Determination 

IDP CAMP ASSIGNMENT OF CLUSTERS 

Camp Name Geographical unit  Population size Assigned 
cluster  

Munymore Alif 110   
Munymore B 94 1 
Munymore C 196 2 

Medakon 

Hela Garbe(West) 750 3,4,5  
Hela ginube(South) 690 6,7,8  

Hela Wassot(centre) 612 9,10,11  

Hela Sharge(East) 840 12,13,14,15  

Hela Shamali(North) 1008 16,17,18,19,20 

Wunkiir 

Gaberone North 1488 21,22,23,24,25,26 

Gaberone East 786 27,28,29,30  

Gaberone West 840 31,32,33,34  

Gaberone 
(Graves) 
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.X.2. Renk payams Sample Size and Cluster Determination 

 
Assignment of Clusters 

Geographical unit Population size Assigned cluster  
RENK PAYAM 

1.   OLD EMTIDAD A 3700 1,2  

2.   OLD EMTIDAD B 2300 3 

3.   EMTIDAD JEDID(NEW) 2300 4 

4.   EMTIDAD JEDID(NEW)  2900 5,6  

5.   EMTIDAD JEDID(NEW)  3200 7 

6.   HAI SHATY 1920 8 

7.   SAWARY A 3200 9,10  

8.   SAWARY B 2800 11 

9.   SAWARY C 2580 12,13  

10. 
  

EL SARAYA A 3650 14 

11. 
  

EL SARAYA B 2230 15 

12. 
  

BLOCK TEN 2160 16 

13. 
  

BLOCK TWELVE 960 17 

14. 
  

BLOCK THIRTEEN 1200 18 

15. 
  

BLOCK SIXTEEN 960   

16. 
  

BLOCK SEVENTEEN 660   

17. 
  

ABU KHADRA 3000 19,20  

18. 
  

GOZ RAUM 300   

19. 
  

KUM SHUWAR 2940 21 

20. 
  

SAUMAA 3360 22,23  

21. 
  

KUDIT 2580 24 

22. 
  

EL MASARA 4200 25,26  

23. SALAM 2100 27 
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  TARADO A 1800 28 

24. 
  

TARADO B 1200 32 

GEIGER PAYAM 

25. 
  

GEIGER BOMA A 900 29 

  GEIGER B 3000 33 

JELHAK PAYAM 

26. 
  

BINYANG/ALEK/WUNKER 510   

27. 
  

MAJAK 630   

28. 
  

YANGCHUK/DUBA 372 30 

29. 
  

TORAIPINY 270   

SHOMEDI PAYAM 

30. 
  

FAYWAR 600   

31. 
  

BANGDIET 240   

32. 
  

LATHBIOR 720   

33. 
  

AYOWBEK 240 31 

34. 
  

HELA UMDA 300   

35. 
  

CHAIGULDA 1200   

  TOTAL ACCESSIBLE POPULATION 67182   
 
 
 
The clusters were automatically generated by ENA by SMART August 2007 version after inputting the estimated village 
populations. 
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.X.3. Anthropometric Survey Questionnaire 

DATE:        CLUSTER No: 
VILLAGE:        TEAM No: 

N°. Family 
N°. 

Status 
(1) 

Age 
Mths 

Sex 
M/F 

Weight 
Kg 

Height 
Cm 

Sitting 
Height 
cm(2) 

Oedema 
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           
 

(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.  
(3) Measles*: C=according to EPI card, M=according to mother, N=not immunized against measles. 
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.X.4. Household enumeration data collection form (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 Nutri-survey 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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.X.5. 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          
29          
30          
31          
32          
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.X.6. Calendar of events in Renk County in the last five years 
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MONTHS SEASONS 2002 2003 2004 2005 2006 2007
57 45 33 21 9 

JANUARY 
 

Winter period 
Celebration Sudan 
independent Day 
and cutting of dura    

Sudan network 
introduced in 

Renk  

Signing Of The 
CPA  and mass 
immunisation of 

  

56 44 32 20 8
 

FEBRUARY 
 

Collection of Gum 
Arabic. People 
begin planting 
water melon.  

 

Road from 
Japlen to renk 
was tarmacked  

 
 

Oil pipeline built 
from faloug 
through renk to 
port Sudan  

Jaw market 
caught fire and a 
lot of houses  

 
 

 

55 43 31 19 7 
 
 
 

MARCH 
 
 

 
Beginning of hot 
Month people 
begin threshing 
dura. Students 
sit for exam  

 

 

Cholera out 
break in renk 

payams  

China oil 
company 

constructed in 
Kobery village in 

Molbok   

FAR introduced 
construction of 

toilet in renk 
nutrition survey 

by FAR and 
i t d ti f

  

54 42 30 18 6

APRIL 
 

School begin to 
open. Farmers 
bring dura to the 
stores.  KOAR is 
seen.  

Renk ship port 
was tarmacked 
power failure 

spread in renk 
ren  renk  areas 

China car blown 
up by landmine 
killing 3people. 
Football field  
constructed 

 
  

 

53 41 29 17 5

 
MAY 

 

16 May 
Celebration. 

Rain begins and 
farmers build 

new houses in 
the farm all 

tractors move. to  

Osman Taha 
visit Renk 

County  

Sun eclipse seen 
Sudanese 

constructed line 
road with stone 

in Jelhak   

   

52 40 28 16 4
JUNE 

 

Atok bird perch 
on top of trees. 
People begin 
planting maize  

Student sit for 
National 

examination   

  

51 39 27 15 3

 
JULY 

Mother 
celebration day 
people begin to 
cultivate simsim 
and white dura 
bird begin laying  

Major hunger 
spread in Renk 

County. The 
price of dura 
increased.  

Two clans 
Abalang Davak 

and Ajak clashes 
among 

themselves  

  

50 38 26 14 2

AUGUST 
 

Increased cases 
of malaria people 
begin eating 
green Maize and 
okra   

 

Rain does not 
fall for whole 
month Khor 
Asher bridge 
was renewed  

Segun attacked 
by storm and 
evacuated to 
Kuliye Zara   

  

49 37 25 13 1

SEPTEMBER 
 

Eating of green 
maize people 
start collecting 
Simsim people 
harvest and 
Groundnut   

Hunger subsided 
some begun to 
eat groundnut 

become 
available 

Water tank was 
constructed by 
the government 

near river to 
supply the town  

   

48 36 24 12

OCTOBER 
 

People start 
harvesting 

simsim people 
prepare trees to 

produce gum 
Arabic rain 

subside   

People were 
displaced from 
Morbuo Ashera 
for purpose of 

creating 
university  

All graduate 
students of 
Upper Nile 

graduated in 
Renk County   

  

59 47 35 23 11 
NOVEMBER 

 
 

Beginning of 
winter. School 
close people 
thresh simsim.   

 
   

  

58 46 34 22 10 
DECEMBER 

 
 

Christmas 
Celebration. 
people start 

cutting grass for    
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.X.7. Average food prices in Renk county Markets October 2007. 

 

 
1USD– 2 Sudanese pounds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

COMMODITY 
 

QUANTITY AVERAGE PRICES IN  
SUDANESE POUNDS 

Sugar 1 Kilogram 15 
Sorghum  flour 2 kilogram 6 
Beans 1 kilogram 4 
Maize 1 kilogram 10(Depends on season) 
Lentil 1 kilogram 2 
Beef 1 kilogram 14 
Salt (local) 500g 2 
Onions 1 Kg 4 
Chicken  1 Medium size 25 
Fresh fish 1 Medium size/dried 15 
Charcoal Sack of 50 kilogram 35 

Goat 1 medium size 180 

cow 1 medium size 800 

Fresh tomatoes 1 kg 10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                                                                                                       52                            



   

 
 

 
 

.X.8. IDP Camps and Renk County maps October 2007  

RENK COUNTY 

 
 
IDP CAMPS (Key inside the Map) 

 
 
 
 
 
 

KEY (Refer to Renk 
County Map) 
RENK PAYAM 
A – Gaberona Camp 
B – Wunkiir Camp 
C – Medakon Camp 
D – Khor Asher Stream 

 
  Block Settlements 

         In Renk Township 
 

   River Nile 
 

 Road  
             Connection 

 
Settled Village (See 
Appendix 1 for List of 
Villages) 
 

 Haffir or Water  
      Holes 
 

 Khor Asher  
 Stream 

 
 County border 

 
 Payam border

   
  Seasonal Road

  
Geiger Payam Head Quarter 

A  
 
Jelhak Payam Head Quarter 

A  
 
Shomedi Payam Head 

Quarter 

A  
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