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.I. EXECUTIVE SUMMARY 

Introduction 
South Bor County is part of Jonglei state, and borders Pibor, Awerial and North Bor counties to the east, 
west and north respectively. The county is sub divided into 6 payams namely Baidit, Jalle, Anyidi, Kolnyang, 
Makuach and Bor town.  
 
The county is characterized by flat, low-lying terrain with black cotton and sandy soil. It is rich in oil field. 
The area has two water bodies: River Panjir which cuts across the county and the Nile on the eastern side. 
These offer good fishing opportunities and grazing areas for livestock to the Dinka Bor inhabitants at certain 
times of the year. 
 
Persistent civil insecurity, spontaneous returns and unrelenting cattle raids by the Murle community are 
probable threats to food security of the communities in this area. Despite increased accessibility to pasture in 
the past months due to security improvement and above normal rainfall in August and September 2006, 
access to off-farm food sources such as fish and wild foods were gradually declining and signaled onset of 
the hunger season1.  
 
In the past years, ACF-USA undertook two nutrition surveys in the Athooc payams (Baidit and Jalle) in May 
2002 and June 2005. Tear fund also implemented a survey in the area in March 2003. There were no 
nutritional surveys implemented in 2004 and 2006.  
 
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 capacity build Ministry of Health and one National NGO in Nutrition surveillance 
 

Methodology 
SMART methodology was applied in the training, planning, collection and analysis of both anthropometric 
and mortality data to ensure validity and reliability of data. 
 
Using a map of the area and triangulating information from surveyors and SSRRC, all accessible and secure 
villages in Baidit and Jalle Payams were considered during clustering. The total population for the two 
payams was approximately 107,0692. The accessible and secure villages had a target population3 of 21,418. 
The results of the latest nutrition survey were used for the calculation of the sampling size (GAM in Z-scores: 
44.1%), with a precision (5%), and design effect (2), with the Nutrisurvey software (June 2007 version.  
The sample size obtained was then increased by 5% to cater for any unforeseen contingencies.  
 
The EPI method was applied in the random selection of households during data collection. This was 
achieved by foremost identifying the centre of the clustered sub village and thereafter spinning a pen to 
determine a starting direction so as eliminate bias towards the centre. The survey team then moved along 
the pointed direction to the periphery of the village where the pen was spinned and a starting point 
established using simple balloting. In the selected household mortality and anthropometric questionnaires 
were administered where applicable and subsequent households chosen depending on proximity.  
 
Alongside the anthropometric data, qualitative and retrospective4 mortality information was collected through 
household interviews. The mortality questionnaire was administered in all households irrespective of whether 
it had eligible children for the anthropometric assessment or not. 
A structured questionnaire, interviews and observations were used in gathering additional information 
relating to food security, Water, Sanitation and Hygiene (WASH), Maternal and Child Health (MCH), 
                                                      
1 FEWSNET April 2007 
2 Source: SSRRC Field Supervisor Padak; Jonglei State. 
3 Calculated as 20% of the total population  
4 Over the past three months 
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awareness, accessibility and utilization of health care services. The structured qualitative questionnaire was 
administered systematically after every fifth household in a total of 5 households per cluster.  
 
Summary of Findings 
The major denizens of South Bor County are the Dinka Bor Clan whose main source of livelihood is agro 
pastoralism. Other important sources of sustenance include fishing and trade.  
Communities in Jonglei state have suffered numerous attacks from the Murle of Pibor County. These attacks 
have in turn led to population displacements within the area eventually disrupting important livelihood 
activities such as crop farming and pastoralism. 
 
The food security situation in Athooc payams is threatened by spontaneous returns, destruction of previous 
harvests by floods and insecurity. During the survey period, the rains had begun and most households were 
already cultivating. However this was not the case among the internally displaced households. Key 
informants reported that these households sent the youths cautiously to their original homes in the wee 
hours of the morning to prepare the land and return before sunset mainly for security purposes.  
 
Households tended to cultivate smaller portions of land of approximately 0.5 feddan which mainly depended 
on the labor pool and availability of farm tools. Most (89.2%) of the households planted various crops such 
as sorghum, maize, groundnuts and vegetables in the last growing season in 2006. However, a larger 
proportion (98.3%) did not harvest what they expected due to massive flooding and insecurity. Even though 
large herds of cattle returned from Western Equatorial State in Greenbelt Zone to Bor County in 2006,5 the 
numbers were reported to have declined over the past five years due to diseases such as hemorrhagic 
septicemia, sale and payment of dowry. Notably, an outbreak of hemorrhagic septicemia was reported during 
the survey period and the Ministry of Animal Resources and fisheries and FAO responded through provision 
of vaccines. 
 
Households with inadequate food reserves were coping by selling livestock, reducing number of meals and 
relying on kinship support. Food commodities were purchased locally and prices were on the decline as 
result of market access and improved transport. 
  
No respondents reported having received any relief foods in the three months preceding the survey. 
However in a bid to support the host community and as reintegration strategy to recent returnees’; relief food 
and seed distribution was being undertaken in the area by CRS and Intersos respectively around mid June 
2007.  
 
There are four functional PHCCs in South Bor County each situated at Kolnyang, Anyidi, Makuach and Baidit 
payams. These facilities are run by the Ministry of Health in collaboration with international and national 
agencies such as CMA, MSF-B and SMC. Only 3 of the 6 PHCUs in the Athooc payams were functional 
during the assessment period. The health units provide curative and preventive services such as EPI and 
health education. Even though 46.2% of households first sought treatment at the public clinic; it was done 
late when the disease had progressed to severe stages. The rest of the households sought medical attention 
from CHWs or traditional healers. CMA health records captured a total of 191, 125,104 and 182 cases of 
suspected malaria, acute watery diarrhea, bloody diarrhea and respiratory tract infections accordingly in the 
month of May 2007 in 3 PHCUs and 1 PHCC in Baidit payam. However health records for Jalle payam could 
not be obtained as there was no health agency covering the area. A cholera outbreak was reported in the 
area between Mid April and Mid May and resulted in 4 deaths. 
 
The sanitation situation fell below the recommended SPHERE (2004) minimum standards on excreta 
disposal.6 Most households did not have toilet facilities save for the agencies and government institutions. 
Human waste was haphazardly disposed off in the bush, behind the houses “tukuls” and that of children was 
buried in the yard.  

                                                      
5 FEWSNET March 2007 
6 Excreta disposal std 1: Access to and number of toilets (People have adequate number of toilets, sufficiently close to 
their dwellings, to allow them rapid, safe and acceptable access at all times of the day and night). 
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Most of the households depended on boreholes for household water consumption. A small proportion of 
7.7% relied on swampy water. Prevention of water contamination during collection, storage and use was 
minimal.  
 
The government ministries based in Bor town included; Ministry of Health, Agriculture and Animal Resources 
and Education. The activities of agencies in the area are summarized below:  
 

 Christian Mission Aid: The agency in collaboration with the MOH operates the health facilities in the 
area alongside other complimentary projects such as Comprehensive Eye Treatment and Tuberculosis 
project. Other than health, the agency runs a Sustainable livelihood Project which has components of 
Food security and Entrepreneurship. 

 Save the Children- Sweden: Supports education through the provision of scholastic materials, school 
construction and sensitization of the community on the importance girl education. The agency also runs 
an Accounting program whereby they train the authorities and heads of institutions on financial 
management.  

 Intersos: Operates community based reintegration programs targeting returnees and vulnerable 
members within the host community through vocational and literacy training. Other complimenting 
activities include seed-tools distribution, sanitation and hygiene promotion. 

 Catholic Relief Services: Have recovery programs such as Food for Returnees and Food for 
Education. 

 Padak Fisheries Training Centre: An institution whose objective is to raise the standard of the 
fisheries professionals and upgrade the standard of the fishing communities. Courses offered include 
fisheries management and fisheries extension courses in business management. 

 
Nutrition and Mortality Survey Results 
 
834 children were assessed during the anthropometric survey. The data of 5 of them were excluded of the 
analysis that relies therefore on a total of 829 children.  
Table 1: Results of the anthropometrics survey 

INDEX INDICATOR RESULTS7 
Global Acute Malnutrition 
W/H< -2 z and/or oedema 

27.7% 
[23.4% - 32.1%] 

 
Z- score 

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

4.1% 
[2.6% - 5.6%] 

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

15.7% 
[12.2% - 19.1%] 

 
 
 

NCHS (1977) 
 

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

1.1 % 
[0.4% - 1.8%] 

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

29.2% 
[24.9% - 33.5%] 

 
Z-score 

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

7.6% 
[5.2% - 9.9%] 

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

11.9% 
[8.7% - 15.2%] 

 
 
 

WHO (2005) 
 

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

0.6 % 
[0.1% - 1.1%] 

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

0.45 [0.18 - 0.72] 
0.51 [0.00 - 1.06] 

Measles immunization coverage 
[N=791 children>= 9months old] 

By card 
According to caretaker8 
Not immunized 

24.4% 
45.0% 
30.6% 

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



  7 

 

Discussion 
The figure below shows the surveys done in Bor South in from 2002. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Malnutrition trends in Athooc payams 
The causal factors linked to the critical malnutrition rates in the location include, at different levels: reduced 
food intake, disease, late care seeking behavior, poor water and sanitation situation, food insecurity, poor 
maternal-child practices and insecurity.  
 
Reduced food intake  
Most of the households took two meals per day with long intervals between each serving. There was very 
minimal diet diversification as sorghum was the most commonly consumed meal. This could hardly meet the 
individual recommended dietary energy allowances for optimal growth. Inadequate energy intake is an 
immediate cause of wasting in young children. 
 
Diseases coupled with late care seeking behavior, 
Common illnesses in the area were malaria and diarrhea in its different forms. The two diseases cause loss 
of appetite, mal absorption of nutrients, muscle breakdown and eventually wasting. Measles immunization 
coverage was low yet the disease is one of the major killers in emergencies9. A cholera outbreak reported in 
the area between Mid April and Mid May 2007 is one of the communicable diseases that impairs the 
nutritional status of individuals and kills fast. The health seeking behavior of individuals was poor and many 
sought the right treatment late. This was further worsened by the fact that no health services were available 
in other areas like Jalle payam. 
 
Food insecurity 
Food insecurity in the location could be ascribed to poor 2006 harvests due to floods, poor storage, 
cultivation of small parcels of farms, livestock diseases, lack of adequate and appropriate fishing and farming 
equipment as well as disruption of livelihoods by persistent cattle raids. Furthermore, spontaneous returns 
and displaced populations who move in with their relatives could worsen the situation as most households 
had already depleted their food stocks. The little food bought is shared among the increased household size 
and this reduces the amount of food per person. Consumption of fewer meals, kinship support, sale of 
livestock, gifts and to some extent returnee relief food were noted as the main coping mechanisms. 
 
Poor water and sanitation situation, 
Even though the community had adequate safe water points (boreholes), very little effort was made to 
minimize water contamination during collection, storage and drawing. Water treatment before consumption 
was also a rare practice. Most of the households assessed had no toilet facilities and the few available 
belonged to agencies and local administration. As such human waste was indiscriminately disposed off 
oblivious of the health repercussion especially with the rains in the area. Poor human waste disposal is major 
cause of communicable diseases such as acute watery diarrhea frequently reported in the area. 
 

                                                      
9 A handy guide to UNHCR emergency standards and indicators, Geneva 2000, pg 7 
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Poor maternal and child health practices 
Children, pregnant and lactating mothers were equally fed to fewer irregular meals per day in the face of 
increased food shortages. The mothers and caretakers were observed to be engaged in increased and 
strenuous workload with no corresponding modification in diet. Even though the weaning and complementary 
feeding was timely in most households, foods used lacked in diversity and quantity. In some cases children 
were weaned before the age of 4 months.  
 
Security  
The area is prone to persistent attacks from the Murle community of the neighboring Pibor County. These 
attacks have led to population displacements in the area making the community susceptible to food 
insecurity due to lack of adequate time to cultivate. Similarly in the process of fleeing for their lives important 
assets such as farm tools and livestock are quite often lost. Insecurity is an immediate factor that affects food 
security in the area. 
 
Recommendations 
The above emergency malnutrition rates are attributed to multiple interactive factors that include; reduced 
food intake, food insecurity, disease, poor health seeking behavior, poor water and sanitation situation and 
inadequate child care practices. These not only call for close monitoring but also timely, integrated and 
feasible “government-inter-agency” interventions to curb the situation from further deterioration.  ACF-USA 
recommends the following; 
 
Food Security 
 

 To continue with food distribution to returnees and the vulnerable in the host community. 
 To pursue initiatives that increase household food production and access such as; flood control and wet 

land cultivation, seed-tools distribution, improved post harvest storage, livestock disease control and 
security that allows stable settlements. 

 To expand micro credits schemes and empower the community in income generating activities. This 
strategy has the capacity to increase purchasing power and access to food and non food items. 

 
Health 
 

 To incorporate specialized treatment and management of the malnourished persons into the existing 
health structure. Innovative community based treatment approaches are equally useful in targeting 
malnourished cases.  

 To expand health services to cover Jalle payam and provide comprehensive primary health care 
package that includes routine EPI. 

 To develop clear structures for operations and enhance coordination of activities 
  
Water, Sanitation and hygiene 
 

 To sensitize the community on the importance of latrine construction, safe refuse disposal, safe water 
consumption and increase water availability especially among the displaced. 
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.II. INTRODUCTION 

Jonglei state is composed of 12 counties namely; North and South Bor, Ayod, Zeraf (formerly Fangak), 
Khorfulus-Atar, Nyirol, Waat, Wuror, Diror, Akobo, Pochalla and Pibor counties. South Bor County borders 
Pibor, Awerial and North Bor counties to the east, west and north respectively. It is sub divided into 6 
payams namely Baidit, Jalle, Anyidi, Kolnyang, Makuach and Bor town.  
 
The state which lies within the flood plains food economy zone is endowed with fertile riverine soils and 
receives adequate rainfall to support agricultural production10. It is characterized by flat, low-lying terrain with 
black cotton-sandy soil which predisposes the area to flooding during the rainy season. Other than the rich 
oil fields, the area has two water bodies; River Panjir which cuts across the county and the Nile on the 
eastern side of the county.  
The population of Athooc payams where the survey covered was approximated at 107,06911 with 7.83312 
and 4.77213 returnees in Baidit and Jalle payams respectively.  
 
The major denizens of this region are the Dinka Bor Clan whose main source of livelihood was agro-
pastoralism. Other important sources of sustenance included fishing and trade especially due to the county’s 
proximity to the Nile River and road access to neighboring countries such as Kenya and Uganda and other 
parts of south Sudan.  
 
South Bor County is prone to persistent attacks by the Murle of Pibor County who due to lack of dry grazing 
land have a reputation for negotiating access to grazing land; thereafter looting the hosting communities’ 
cattle at the end of the dry season as they return to their homes14. Such was the case during the survey 
period when numerous cattle raids were conducted leaving one person dead. These attacks had in turn led 
to population displacements eventually disrupting important livelihood activities. 
 
Persistent civil insecurity, high influx of returnees and unrelenting cattle raids by the Murle community are the 
probable threats to food security. Despite increased accessibility to pasture, water conditions and milk at the 
end of the January-April dry season, access to off-farm food sources such as fish and wild foods were 
gradually declining15.  
 
ACF-USA undertook two nutrition surveys in the Athooc payams (Baidit and Jalle) in May 2002 and June 
2005. Tear fund also implemented a survey in the area in March 2003. There were no nutritional surveys 
implemented in 2004 and 2006.  
 
Owing to the aforementioned facts and the need to monitor the nutrition situation, ACF-USA deemed it 
important to undertake a nutrition survey in the area with the following objectives. 

.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 capacity build Ministry of Health and one National NGO in Nutrition surveillance 

                                                      
10 ANLA 2007 
11 Source: SSRRC Field Supervisor Padak; Jonglei State. 
12 Returnee figure June 2007: SSRRC Field Supervisor 
13 Returnee Figure March 2007: SSRRC Field Supervisor 
14 South Sudan Livelihood Profile  
15 FEWSNET April 2007 
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.IV. METHODOLOGY 

.IV.1. Type of Survey and Sample Size 

SMART methodology was applied in the training, planning, collection and analysis of both anthropometric 
and mortality data to ensure validity and reliability of data. 
 
A two-stage cluster sampling methodology was chosen, in regard of the population’s figure. 
 
Alongside the anthropometric data, qualitative and retrospective16 mortality information was collected through 
household interviews. The mortality questionnaire was administered in all households irrespective of whether 
it had eligible children for the anthropometric assessment or not. 
 
Structured questionnaires, interviews and observations were used in gathering additional qualitative 
information. Information gathered covered food security, Water, Sanitation and Hygiene (WASH), Maternal 
and Child Health (MCH) as well as awareness, accessibility and utilization of health care services. 
Systematic sampling was used in the administration of the questionnaire whereby every fifth household was 
considered.  

.IV.2. Sampling Methodology 

 Cluster selection: Using a map of the area (See appendix IX.7), reliable contextual information from 
the local counterpart and surveyors, all accessible and secure villages in Baidit and Jalle Payams 
were considered during clustering. From the target population of 21,418, all qualifying villages were 
evenly sub divided to acquire a maximum of 250 children less than five years of age per sub village. 
The results of the latest survey were used for the calculation of the sampling size (GAM: 44.1% in Z-
scores). The precision (5%) and design effect (2) were then also inputted into Nutrisurvey software 
(June 2007 version) for sample size calculation. The sample size obtained (744) was then increased 
by 5% to cater for any unforeseen contingencies. A total of 38 clusters were thus obtained and 
assigned accordingly. Sub village names and revised target population figures were then inputted 
into Nutrisurvey software for random cluster assignment (See appendix IX.1).In each of the selected 
clusters, 20 children were to be measured.  

  
♦ Children selection: EPI method was used in the random selection of households in the field. The 

teams begun by dividing the clustered village into sub villages accordingly with the help of the 
surveyors, civil administrator and the locals. The center of the clustered sub village was then 
identified and a pen spun to determine a starting direction so as to minimize bias towards the centre. 
The survey team then moved along the pointed direction to the periphery of the village where the 
pen was re-spinned and a starting point established using simple balloting. In the selected 
household mortality and anthropometric questionnaires were administered where applicable and 
subsequent households chosen depending on proximity.  

.IV.3. Data Collection 

A four day surveyor training was carried out prior to data collection during which standardization and pilot 
tests were done. The objectives of the exercises were to determine surveyors’ capacity in taking accurate 
and precise measurements so as to minimize errors during data collection. 
 
Anthropometric questionnaires were administered for each child aged 6-59 months leaving in the selected 
households17.  
 

                                                      
16 Over the past three months 
17 A household was defined as a mother and her children. 
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For each targeted child various data was collected during the anthropometric survey using an anthropometric 
questionnaire. The information included the following variables: 

• Age: Recorded with the help of a local calendar of events (See appendix IX: 5). 
• Gender: Male or female  
• Weight: Children were weighed without clothes using 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 measured at mid-point of left upper arm for measured 
children (precision of 0.1cm) using ACF-USA MUAC tape. 

• 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: All households surveyed were asked if they were permanent residents, 
temporarily in the area, displaced or returnee.  

 
The mortality questionnaire was administered in all households irrespective of whether it had eligible children 
or not.  
Anthropometric and retrospective mortality questionnaires are available in annex. 
 
Alongside the anthropometric and mortality data, qualitative data was gathered systematically. 

.IV.4. Indicators, Guidelines, and Formula’s Used 

.IV.4.1. Acute Malnutrition 

 Weight for Height Index 
Weight for height index is the most appropriate index to quantify wasting in a population in emergency 
situations where acute forms of malnutrition are common. Acute malnutrition rates were estimated from the 
weight for height (WFH) index values combined with the presence of oedema and compared to the NCHS 18 
and WHO references. The indices were expressed in both Z-score and percentage of the median. The 
indices are presented in both NCHS and WHO references, but currently, only the NCHS reference is used at 
field level for identification of malnourished cases. The WHO reference indexes are mentioned for 
information. 
The expression in Z-score has true statistical meaning, and allows inter-study comparison whereas the 
percentage of the median aides in identifying eligible children for feeding programs. 
 
Guidelines for the results expressed in Z-score: 

 Severe malnutrition is defined by WFH < -3 SD and/or existing bilateral oedema on the lower limbs of 
the child. 

 Moderate malnutrition is defined by WFH < -2 SD and ≥ -3 SD and no oedema. 
 Global acute malnutrition is defined by WFH < -2 SD and/or existing bilateral oedema.  

 
Guidelines for the results expressed in percentage of median: 

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

 
 Children’s Mid-Upper Arm Circumference (MUAC) 

MUAC is a useful tool for rapid screening of children under five years of age and a good predictor of 
mortality. MUAC measurements are presented for all children from 6-59 months, divided by height group. It 

                                                      
18 NCHS: National Center for Health Statistics (1977) NCHS growth curves for children birth-18 years. United States. 
Vital Health Statistics. 165, 11-74. 
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is an indicator in children taller than 65cm in some protocols and children taller than 75cm in others. The 
guidelines are as follows:  
 
MUAC < 110 mm   severe malnutrition and high risk of mortality  
MUAC ≥ 110 mm and <120 mm  moderate malnutrition and moderate risk of mortality 
MUAC ≥ 120 mm and <125 mm  high risk of malnutrition 
MUAC ≥ 125 mm and <135 mm  moderate risk of malnutrition 
MUAC ≥ 135 mm   adequate nutritional status 

.IV.4.2. Mortality 

Mortality data was collected using Standardized Monitoring and Assessment of Relief and Transitions 
(SMART) methodology (Appendices IX. 3 and 4). The crude mortality rate (CMR) was determined for the 
entire population surveyed for a given period and calculated using Nutrisurvey for SMART software for 
Emergency Nutrition Assessment. 
The formula below is applied: 
Crude Mortality Rate (CMR) = 10,000/a*f/ (b+f/2-e/2+d/2-c/2),  
Where:  

a = Number of recall days (90) 
b = Number of current household residents 
c = Number of people who joined household 
d = Number of people who left household 
e = Number of births during recall 
f = Number of deaths during recall period  
 

The result is expressed per 10,000-people / day. 
The thresholds are defined as follows19: 
Total CMR:  Alert level:  1/10,000 people/day 

 Emergency level:  2/10,000 people/day 
Under five CMR:  Alert level:  2/10,000 people/day 

 Emergency level:  4/10,000 people/day 

.IV.5. Field Work 

The survey teams were composed of local community members, SMC, CMA and ACF staff. The surveyors 
underwent a four day training that included anthropometric measurements, standardization and pilot tests. 
Anthropometric and mortality data collection was undertaken by three teams per day whereas qualitative 
data was gathered by ACF-USA staff assisted by a translator.  
All teams were thoroughly supervised by ACF-USA, CMA and SMC staff. 1 SMC staff undertook part in the 
training and data collection on capacity building basis. However the Ministry of Health nutritionist was not 
able to join the team due to funding constraints. The survey lasted for a period of 29 days. 
 
Sudan Medical Care (SMC) is a national NGO implementing primary health care activities in Anyidi payam, 
Bor South County. The health agency participated in the survey on capacity building basis in order to 
develop local manpower in detection of malnutrition (survey planning, enumerator training and data 
collection). In the past, SMC staff attended ACF-USA trainings in both detection and treatment of 
malnutrition.  
Christian Mission Aid (CMA) is an International NGO that operates 3 PHCUs and 1 PHCC in collaboration 
with MOH in the Athooc payams. The agency incorporates nutrition treatment component in primary health 
care. It participated in the survey in order to support ACF-USA in obtaining data on the current nutrition 
situation. The data was also deemed useful in CMA program decision making.  
 

                                                      
19 Health and nutrition information systems among refugees and displaced persons, Workshop report on refugee’s 
nutrition, ACC / SCN, Nov 95. 
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.IV.6. Data Analysis 

After field level editing, anthropometric and mortality data were processed and analyzed using Nutrisurvey 
for SMART software, June 2007 version. Excel 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 

During assessment the population of Athooc payams was estimated at 107,06920 with residents and 
internally displaced persons distributed as depicted in figure 2 beneath. Organized returns as of March were 
estimated at 721921 and 4772 in Baidit and Jalle payams respectively. However the exact number of IDPs 
could not be established during the assessment due to increased population movement during the survey.   

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Household status 
Jonglei state suffered a lot of inter clan and inter tribal conflicts which continued even after the signing of the 
Comprehensive Peace Agreement in 2005. Such was still the predicament of South Bor community. During 
the survey period sporadic Murle raids were reported to be rife which consequently led to the death of one 
person in June 2007. Other than cattle raids and abduction of children, the Murle were also reported to loot 
food stuff from nearby markets. These attacks had in turn led to population displacements within the area 
eventually disrupting important livelihood activities such as crop farming and pastoralism.  
 
Appropriate shelter is necessary for security, privacy, climate protection and increased resistance to 
diseases. During the assessment period most homes of the displaced were incomplete with roofs and walls 
made of torn sacks and wooden logs. Communal construction of new homes for the displaced was also 
noted in some areas. Further, pieces of land were being cleared with trees cut to give space and 
construction material. As observed these structures could not protect the households from the rains, wind 
and cold predisposing them to diseases such as respiratory tract infections. 
 
The members of the Dinka Bor clan were the major denizens of the area with very insignificant numbers of 
other communities who in most cases were in their matrimonial homes. Agro pastoralism (78.5%) was 
reported to be the main source of livelihood to this community. Other important sources of livelihood included 
pastoralism, crop farming, fishing and employment as illustrated in figure 3.  
 
 
 
 

                                                      
20  Source: SSRRC Field Supervisor Baidit; Jonglei State. May 2007. 
21 Source: SSRRC Field Supervisor Baidit 
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Figure 3: Main sources of livelihood. 

During the survey period, majority (86.2%) of the respondents were females. The males were mostly 
engaged in “out of home” activities such as casual labor, in the cattle camps and in other instances they had 
gone back to their initial homes to offer protection to the youths who had gone to till the land. The female on 
the other hand were observed to undertake various household chores such as cooking, fetching water, 
taking care of the children as well as grinding sorghum.  
 
The main sources of income for this community in order of priority were sale of livestock, remittances, casual 
labor, sale of crops and permanent job as illustrated in figure 4 below. Sale of livestock as a form of income 
contributes to food insecurity if restocking is not well done. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Sources of Income 

Susceptibility to flooding due to the nature of terrain and soil structure, probable increased household size as 
a result of population displacements, diseases due to poor living conditions and disruption of livelihoods are 
causal factors associated with the critical malnutrition rates unveiled. 
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.V.2. Food Security 

The food security situation in South Bor County Athooc payams is threatened by a number of factors such as 
spontaneous returns, destruction of previous harvests by floods, dwindling stocks and cattle raids. 
  
During the survey period, the rains were irregular and most households were busy cultivating the land while 
sprouts could be seen in the farms of those who had planted earlier. However this was not the case in the 
internally displaced households as they concentrated on relocating and house construction. Similarly few 
households were reported to cautiously send the youths back to their original homes in the wee hours of the 
morning to till the land and return in the evening before sunset for security purposes. This poses a future 
threat to food security given that the amount of land prepared during the limited time would be relatively 
small. Further the certainty of harvesting food is bleak as the Murle attacks in the region were reported to be 
sporadic.  
 
Generally with their large herds of cattle most of the Dinka Bor tended to cultivate smaller portions of land. 
Qualitative findings reveal that slightly more than half (53.8%) cultivated lands sizes of approximately 0.5 
feddan22 the previous year. 21.7% and 7.7% of the households tilled 1-2 and more than 2 feddans 
respectively. The size of land cultivated depended on the labor pool and availability of farm implements. 
 
Even though most (89.2%) of the households planted various crops such as sorghum, maize, groundnuts 
and vegetables in the last growing season; a larger proportion (98.3%) indicated that the harvests were 
below expectations due to constraints such as massive flooding, lack of labor and poor storage. For example 
of the 44(75.9%) who planted maize, 38(86.4%) of them harvested zero sacks of maize.  According to 
SSLP23 crop performance in this area tended to be unreliable due to poor agricultural practices and the 
difficulty of cultivating the heavy black cotton soils. Furthermore, out of the total food produced 40% was lost 
through moulds, insect damage and rodents due to poor storage.24  
 
Owing to the destruction of previous years harvests by floods and the fact that land cultivated was “small”, 
food reserves in most (95.4%) households had already been depleted. Households without food reserves 
adopted coping strategies such as on sale of livestock (96.8%) and kinship support (1.6%). During the 
survey the main sources of food were buying (95.4%), private production (3.1%) and gifts (3.1%).  
 
Food prices were reported to fluctuate depending on harvest, demand and access to markets (See 
appendix IX.6; Food market prices). Food prices in June were generally lower than those in the preceding 
year. All respondents had access to markets with the distance being less than one hour and 1-3 hours away 
as reported by 50(76.8%) and 15(23.1%) households respectively. Nevertheless despite market accessibility, 
food stuff availability in all the markets was minimal. Only the main market “Digroot” was reported to be well 
stocked as observed. A wide variety of food stuffs were sold and purchased in this market as depicted in 
figure 5 below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                      
22 Feddan is a unit of land measurement equivalent to 4200 sq metres 
23 Southern Sudan Livelihood Profile 2004 
24 CMA Baidit Agriculture Focal Point 
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Figure 5: Foods commonly sold and purchased. 
 
Even though none of the assessed households had received relief food, CRS was observed distributing food 
to returnees towards the end of the survey. Intersos was also in the process of distributing seeds (e.g. maize, 
sorghum, sesame) and tools (e.g. hoes, sickle and mallet) to recent returnees and the most vulnerable in the 
host community. On the other hand, CMA through their sustainable livelihood project whose objective among 
others is to address the many causes of malnutrition and reduce reliance on one type of food was 
introducing variety in the diet through dry land irrigation. As such a number of kitchen gardens were 
observed in the “urban” center where minimal civil insecurity was reported.  
 
Livestock keeping was largely practiced amongst the Dinka Bor.  Qualitative findings indicate that 89.2% of 
households owned livestock such as cows, goats, chicken and donkeys. The cattle were mostly in the cattle 
camps while goats and chicken were in the homes. Similarly, a lot of cattle movement was noted. Cattle 
were driven from one of the 14 cattle camps in Baidit and Jalle payams to the other probably due to 
impending cattle raids.  
 
The benefits of livestock as shown in figure 6 below were; milk, food on special occasions, dowry and sale 
to gain cash. Milk production varied from one household to the other depending on the type of livestock 
amongst other factors. Most (43.4%) households reported to get an average of 1 liter per day. Livestock sale 
and purchase were done at the market with one median sized cow going for approximately 15,000 Sudanese 
pounds. 
 
Livestock numbers in South Bor County had significantly increased following huge returns from the 
Greenbelt's Western Equatoria State towards the end of last year. This could eventually result in competition 
over grazing, leading to conflict25.Despite the aforementioned increase, quantity of livestock in most 
households was on the decline (90.6%) in the preceding five years. The deterioration was attributed to sale, 
diseases as well as cattle raids which increase susceptibility to food insecurity. Common livestock diseases 
in the area were Hemorrhagic septicemia (HS), CBPP (Contagious Bovine Pleuro-pneumonia), CCPP 
(Contagious Caprine Pleuro-Pneumonia). An outbreak of HS was reported during the survey period and the 
Ministry of Animal Resources and fisheries and FAO responded by provision of vaccines to curb the 
situation. 
 

                                                      
25 FEWSNET April 2007 
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Figure 6: Benefits of livestock 

Fishing was a minor source of livelihood to this community even though Rivers Nile and Panjir provided good 
fishing grounds. Despite the fact that all households surveyed had fishing grounds, only a negligible (30.8%) 
proportion practiced fishing. Cited constraints to fishing were lack of fishing equipment and labor as well as 
over-flooding especially amongst the communities bordering the Nile (See figure below). Plans are however 
underway by Intersos to distribute fisheries kits such as hooks and nets to the revering communities in 
Athooc payams.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Constraints to fishing  

Interviews with key informants, reliable sources and qualitative analysis unveiled that fishing was mostly 
undertaken between May and August. Encouragingly majority (95.0%) of the households harvested enough 
fish for household consumption. Nets and hooks were also reported to be the most commonly used fishing 
equipment with drying as the predominant fish preservation method in all the households that fished.  

Padak Fisheries Training Centre supports fishing activities not only in Athooc payams but also in other parts 
of South Sudan. The institution’s objective is to raise the standard of the fisheries professionals and upgrade 
standards of the fishing communities. It offers courses such as Fisheries Management, Fisheries Extension 
Courses and Business management. Other than center based training, outreach is done whereby they train 
the fishing communities and local fishermen on simple fish processing and fish preservation.26   

                                                      
26 Source: Principal, Padak Fisheries Training Center. 
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Household meals comprised mainly of sorghum, fish, milk and maize. Other foods such as pulses, meat and 
wild vegetables were consumed in small proportions of 6.2%, 4.6% and 1.5% respectively as summarized in 
figure 8 below. Frequency of meal consumption varied from one house to the other depending on 
purchasing power and availability.  Most households reported to consume cereals such as sorghum and 
maize on daily basis. Fish was consumed daily by only 30.8% of households who apparently fished. Other 
foods such as milk, meat, pulses, vegetables, fruits and poultry were consumed daily by 58.5%, 1.5%, 
13.8%, 4.6%, 1.5% and 1.5% accordingly. It is however of importance to note that milk was gotten from the 
small livestock such as goats that were at home or in nearby cattle camps and was mainly fed to the young 
children. 

 
 
 
 
 
 
 

 

 

 
 

 
Figure 8: Foods currently consumed 

In summary food insecurity in the surveyed area could be attributed but not limited to depleting livestock, 
poor harvests due to floods, population displacements, disruption of livelihoods, lack of adequate fishing 
equipment, not forgetting spontaneous returns. Thus to cope most households resorted to eating fewer 
meals per day, not eating in some households, selling livestock to purchase food as well as kinship.  

.V.3. Health 

The health sector in Baidit and Jalle payams is managed by the MoH in collaboration with CMA. There are 
four functional PHCCs in South Bor County each situated at Kolnyang, Anyidi, Makuach and Baidit payams. 
These facilities are run by the MoH in collaboration with international and national agencies such as CMA, 
MSF-B and SMC. Only 3 of the 6 PHCUs in the Athooc payams were functional during the assessment and 
are managed by the MoH and CMA. Curative and preventive health services such as laboratory, EPI and 
health education are offered. There was a number of national staff in these health facilities namely; 1 clinical 
officer, 8 CHWs, 2 MCHWs, 2 pharmacy assistants and 2 TBAs. According to the Baidit CMA Medical 
Supervisor, the health facilities are neither under utilized nor over utilized. He reports that the utilization rate 
is approximately at 75% with drugs supplied on quarterly basis. Inpatient and caretaker food is offered by 
CMA through WFP support.  
 
Distance to the health facilities varied as illustrated in the figure 9 below. It should be noted however that 
only 3 of the 6 PHCUs were functional during the survey period with no health services offered in Jalle 
payam. As such the community in Jalle payam was obliged to seek medical care from Baidit PHCU which 
was more than 3 hours walk away. 
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Figure 9: Average distances to health facilities. 

Comprehensive Eye Services and TB project were also run by CMA. Daily health education sessions were 
reported to be offered to the 2227 patients in the TB clinic.  Training, surgeries and outreach services were 
core in the Comprehensive Eye Services. A total of 102 surgeries were reported to have been undertaken in 
Baidit and Jalle payams.28  
 
The health seeking behavior of the community was wanting. No medical assistance was sought first by 
12.3% of households on becoming sick. On the hand 12.3% and 29.2% of the community first sought 
treatment from traditional healers and CHWs respectively. The aforementioned findings concur with reports 
given by reliable resource persons that most people went to traditional healers and unqualified practitioners 
who run private clinics. Appropriate medical attention was mostly sought late when the disease had 
progressed to severe stages. Critical cases were referred to MoH/ MSF B run health facility in Bor town. Only 
46.2% of households first sought treatment at the public clinic. 
 
Qualitative analysis indicates that common illnesses in the area were malaria (100.0%) and diarrhea (41.5%) 
as illustrated in figure 10. A total of 191, 125,104 and 182 cases of suspected malaria, Acute Watery 
Diarrhea, bloody diarrhea and respiratory tract infections respectively were reported in the month of May 
2007 in 3 PHCUs and 1 PHCC in Baidit payam29. However, health records for Jalle payam could not be 
obtained during the assessment period as there was no health agency covering the area then. Other 
diseases reported by the community included bilharzia, intestinal parasites and sexually transmitted 
diseases. A cholera outbreak was reported in the area between Mid April and Mid May 2007. Timely 
intervention and resource mobilization was undertaken by the MoH and health proffering agencies in South 
Bor County.  
 
 
 
 
 
 
 
 
 
 
 
 
                                                      
27 Baidit CMA Medical Supervisor 
28 CES Focal Point, CMA Padak. June 2007 
29 CMA Baidit Health Records May 2007 
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Figure 10: Common illnesses 

A number of nutrition surveys have been undertaken in Athooc payams. These were conducted in May 2002, 
March 2003 and June 2005. No nutrition surveys were undertaken in 2004 and 2006. All the surveys 
unveiled above emergency GAM and SAM rates save for the March 2003 severe acute malnutrition rates. 
The current survey which employed SMART methodology unveiled above emergency GAM and SAM rates 
of 27.7% [23.4% - 32.1%] and 4.1% [2.6% - 5.6%] in z-score at 95% C.I  (See figure 11 below for 
Malnutrition trends ).  No targeted feeding programs were operational at the time of assessment.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11: Malnutrition trends in Athooc payams 
Measles immunization coverage of 69.4% unveiled according to both the road to health card and caretaker is 
most probably short of SPHERE (2004) recommendation of 90.0% in the age group 9 months to 15 years. 
The low coverage could be attributed to the communities’ poor health seeking behavior, lack of functional 
health facilities in Jalle payam, inaccessibility of some areas due to heavy rains, spontaneous and organized 
returns as well as population displacements.  
 
Retrospective mortality survey findings revealed Crude and under five mortality rates of 0.45 [0.18 - 0.72] 
and 0.51 [0.00 - 1.06] per 10,000/day accordingly. These are below the alert levels of 1/10000/ day and 
2/10000/ day respectively. 
 
Noted challenges to the health sector included poor staff remuneration and limited health personnel which 
the MOH and health agency on ground are discussing to find solutions. Other factors included undefined 
health structures, home remedies, late care seeking behavior and limited personnel. These coupled with the 
synergistic relationship between disease and inadequate food intake contributed to the above emergency 
malnutrition rates. 
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.V.4. Water and Sanitation 

There were a number of functional boreholes in Athooc payams. These were the main sources of water for 
majority (92.3%) of the population with only 1.5% and 7.7% depending on surface run offs and swamps. 
However minimal effort was made to control water contamination from source, storage and use. This 
negated SPHERE water supply standard 330. Majority (83.1%) of the households did nothing to water before 
drinking while 9.2% and 7.7% boiled and filtered the water respectively. Additionally, as observed open 
unclean containers were used to fetch and store water with no specific containers set aside for drawing. 
Nevertheless plans are underway by Intersos to distribute sanitary materials such as napkins, buckets and 
soap31.  

 

 
 
 
 

 

 

 

 

 

 

Figure 12: Average daily water consumption 

Equitable access to quality and sufficient water for drinking, cooking, personal and domestic hygiene is 
necessary for all. Qualitative analysis unveiled that the total time spent to and from water collection points 
was less than 30 minutes by most (72.3%) households; 18.5% and 9.2% of the households spent between 
30 minutes to 1 hour and 1-2 hours respectively. Household water consumption varied from one household 
to other depending on the size, distance and accessibility to water points as illustrated in figure 12 above. 
The diagram depicts that a larger percentage (69.2%) consumed an average of 40 liters per day. Assuming 
this was the average amount of water per household per day and with the average household size of 4.8; the 
amount of water consumed per person per day translates to 8.4 liters. This falls short of the recommended 
average 15 liters per person per day for drinking, cooking and personal hygiene.32 
 
Most of the assessed villages had boreholes within reach but of future concern is the population movement 
due to raids which calls for close monitoring. The community reported to be moving from far off villages that 
were prone to attacks to the center and this translates to increased number of people per borehole.  
 
Despite the fact that hand washing was practiced by all the assessed households, the sanitation situation of 
this community is still wanting. Most (95.4%) households did not have toilet facilities save for the agencies 
and government institutions significantly falling short of the recommended SPHERE minimum standards on 
excreta disposal.33  Only 4.6% of the community had access to traditional pit latrines. According to 
observations and interviews held, human waste was haphazardly disposed off in the bush or behind the 
houses “tukuls” as that of children was buried in the yard oblivious of the health repercussions it posed 
especially with the prevailing rains in the area. This concurs with qualitative findings indicating that 95.4% of 

                                                      
30 Water Supply Standard 3: Water use facilities and goods(people have adequate facilities and supplies to collect, store 
and use sufficient quantities of water for drinking, cooking and personal hygiene, and to ensure that drinking water 
remains safe till it is consumed) 
31 Intersos , Head Of Office; Bor 
32 The SPHERE Project; Humanitarian Charter and Minimum Standards in Disaster response; 2004 Edition: Water 
supply standard 1; (Page 63)  
33 Excreta Disposal Standard 1: Access to and number of toilets (People have adequate number of toilets, sufficiently 
close to their dwellings, to allow them rapid, safe and acceptable access at all times of the day and night). 
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the households without toilet facilities relieved themselves from the bush. Wastes from children less than 3 
years of age was either disposed off in latrines (4.6%) or buried in the yard (93.8%).The aforementioned 
facts could explain the diarrhea incidences in the area. To promote hygiene and safe waste disposal in the 
area Intersos is distributing plastic slabs for covering pit latrines.  

.V.5. Maternal and Child care practices 

Exclusive breastfeeding for the first six months of life is ideal for optimal infant growth and development. 
During the survey period, it was commendable to note that majority (96.1%) of the mothers reported to 
initiate breastfeeding immediately after birth with most (92.2%) infants’ breastfeeding on demand. This 
stimulates the “let down reflex” enhancing availability of milk in the breast. However majority (41.2%) of the 
surveyed households initiated weaning before 4 months of age.  
 
At 6 months of age young children require appropriate nutritious energy dense foods in addition to breast 
milk to meet their daily dietary requirements. Children between the ages of 6-29 months and those aged 
30months and above were generally fed on breast milk, cows/goat milk, porridge made of sorghum and 
vegetables. Other sugary foods and biscuits interfere with the infant’s appetite and predispose the children to 
dental decays.  Figure 13 below illustrates the foods fed to children.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13: Types of food fed to children in ages 6-29; 30months and above 

Vulnerable groups such as children less than five years of age, expectant and lactating mothers have 
increased nutrient demands and to meet the recommended daily allowances, small frequent and wholesome 
meals are recommended. No special diets were fed to these groups save for the young children who were 
fed to raw milk predisposing them to bacterial infections such as brucellosis. The women on the other hand 
were seen to be engaged in numerous household chores such as fetching water and firewood, grinding 
sorghum, cooking as well as washing. Few meals were fed to the children. Qualitative findings unveil that 
majority (60.0%) of the children were fed twice, 23.4% once and 15.6% thrice per day. Children less than five 
years of age are a reflection of the entire community. If they are fed to fewer meals as highlighted then the 
other age groups are assumed to be fed to lesser meals and hence at risk of malnutrition.  
 
According to the clinical officer at Baidit PHCC, majority of the community sought medical attention late and 
so was the case with the expectant mothers who need constant monitoring. This was also identified during 
mortality survey when two mothers reported to have lost their infants at birth due to complications that arose 
during delivery.  

.V.6. Education 

A number of agencies work in collaboration with the Jonglei State Ministry of Education to support the 
education sector in Athooc payams. These include Save the Children- Sweden, Intersos and Catholic Relief 
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Services. Save the Children-Sweden supports education by provision of scholastic materials such as 
exercise and text books through the MoE. The agency is also in the process of constructing a school in Jalle 
payam. Similarly awareness on the importance of girl-child education is being carried out and gradually it is 
bearing fruits as more females are enrolling in schools. The agency also advocates for special education for 
the children with disabilities. Catholic Relief Services through WFP on the other hand offers Food for 
Education and support school feeding programs in Baidit and Jalle payams.34 Intersos supports a total of 2 
women and 2 youth centers in Baidit and Jalle payams. Vocational and literacy training targeting returnees 
and the vulnerable in the host community are undertaken. The courses offered range from tailoring, bakery, 
masonry, literacy, agriculture and bakery. However the major setback noted was the lack of capacity on long 
term planning.35 
 
There were a total of 14 primary schools in Baidit and Jalle Payams during the survey period. These schools 
were reported to use either the Kenyan Curriculum system or the New Sudan Syllabus. Reported challenges 
to the education system include few classrooms and extremely low teacher- student ratio of about 2:100 36 
 
Trainings on accounting, facilitation skills and fishery management are undertaken by Save the Children-
Sweden and Padak Fishery Training Institute. The accounting skills are imparted to institution heads and 
authorities. Padak Fisheries training center whose objective is to raise the standard of the fisheries 
professionals and upgrade the standard of the fishing communities offer a range of courses such as 
Fisheries Management, Fisheries Extension Courses and Business management. Computer courses are 
also offered by the institution to its students. 

.V.7. Actions Taken by NGOs and Other Partners 

Christian Mission Aid: The agency in collaboration with the MoH operates the health facilities through 
provision of curative and preventive services such as prescription, laboratory, health education, TB, EPI and 
Comprehensive Eye Services. Other than health, the agency runs a Sustainable livelihood Project which 
has components of Food security and Entrepreneurship. The project whose objective is to address the 
many causes of malnutrition undertakes training, seed distribution and micro credit finance.   
 
Save the Children- Sweden: Supports education through the provision of scholastic materials, sensitizing 
the local community on the importance of education for girls, training as well as school construction. 
Advocacy activities on girl child education were reported to bear fruit as more females are gradually 
enrolling in the schools. Recognizing that disability is not inability, the agency has trained a staff to sensitize 
the community on special education for the children with disabilities. They agency also runs an Accounting 
program whereby they train the authorities and heads of institutions on financial management.  
 
Intersos: The agency began its operation in Baidit; Jalle and Makuach payams in 2006. It focuses on post 
emergency crisis and currently operates community based reintegration programs targeting returnees and 
vulnerable members within the host community through vocational and literacy training. A total of 4 centers 
are run by the agency (2 women and 2 youth centers).Other complimentary activities include seed-tools 
distribution, sanitation and hygiene promotion. A total of 1492 and 800 households were targeted for Baidit 
and Jalle payams.37 Plans are underway by the agency to distribute sanitary and fisheries kits such as soap, 
napkins, buckets, hooks and nets. 
 
Catholic Relief Services: Based in Anyidi payam, the agency undertakes recovery programs such as Food 
for Returnees and Food for Education. CRS in addition distributes food, seeds and tools to returnees.  
 
Padak Fisheries Training Centre: The training center was established by South Sudan Agriculture 
Revitalization Program (SSARP) in 2002 before the signing of the Comprehensive peace Agreement. 
Construction of the center began in 2004 by CRS through USAID funding. Currently the institution is run by 
the Ministry Of Animal Resources and Fisheries. The institution whose objective is to raise the standard of 

                                                      
34 Baidit SSRRC Field Supervisor  
35 Intersos: Head of Office Bor 
36 Save the Children Sweden: Project Coordinator, South Bor County. 
37 Intersos: Head of Office Bor 
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the fisheries professionals and upgrade the standard of the fishing communities offers a variety of courses 
such as Fisheries Management, Fisheries Extension Courses and Business management. The Principal 
reported that the center supports Food Security through upgrading the standards of fishing communities in 
executing preservation and fishing techniques. 

.VI. RESULTS OF THE ANTHROPOMETRIC SURVEY 

A total of 834 children aged 6-59 months were measured in the anthropometric survey. 829 children were 
included in the final analysis after excluding 5 anomalous records. 

.VI.1. Distribution by Age and Sex 

Table 2: Distribution by Age and Sex 

BOYS GIRLS TOTAL Age groups  
(in months) N % N % N % 

Sex 
Ratio 

06 – 17 78 48.4 83 51.6 161 19.4 0.9 
18 – 29 110 50.9 106 49.1 216 26.1 1.0 
30 – 41 83 46.1 97 53.9 180 21.7 0.9 
42 – 53 85 54.8 70 45.2 155 18.7 1.2 
54 – 59 65 55.6 52 44.4 117 14.1 1.3 
Total 421 50.8 408 49.2 829 100 1.0 

 
The overall sex ratio of 1.0 indicates an adequate proportion of both genders in the sample. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14 : Distribution by Age and Sex 
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.VI.2. Anthropometrics Analysis 

.VI.2.1. Acute Malnutrition, Children 6-59 months of Age 

 Distribution of Acute Malnutrition in Z-Scores 
 
Table 3: Weight for Height distribution by age in Z-score and /or oedema (NCHS Reference) 

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

N % N % N % N % 
06-17 161 9 5.6 24 14.9 128 79.5 0 0.0 
18-29 216 10 4.6 59 27.3 146 67.6 1 0.5 
30-41 180 3 1.7 38 21.1 139 77.2 0 0.0 
42-53 155 1 0.6 37 23.9 117 75.5 0 0.0 
54-59 117 10 8.5 38 32.5 69 59.0 0 0.0 
Total 829 33 4.0 196 23.6 599 72.3 1 0.1 

 
Table 4: Weight for height vs. Oedema in z-scores (NCHS Reference) 

Weight for height < -2 SD ≥ -2 SD 

YES Marasmus/Kwashiorkor 
0  (0.0 %) 

Kwashiorkor 
1 (0.1%) 

Oedema 
NO Marasmus 

229 (27.6 %) 
No malnutrition 

599 (72.3%) 
 
27.6% of the sample population was marasmic with 1 (0.1%) case of kwashiorkor reported. 
 

 
Figure 15: Weight-for-Height Z-scores distribution, Athooc Payams South Bor County-2007 

The weight for height distribution curve has an average or -1.52, showing a poor nutrition situation as 
compared with the reference population. The standard deviation of 0.83 lies within the normal range of 0.8 – 
1.2 and hence the assessed sample is representative of the surveyed population.  
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Table 5: Global and severe acute malnutrition in Z- scores in NCHS and WHO references 

 NCHS Reference WHO Reference 

Global Acute 
Malnutrition 

27.7% 
(23.4% - 32.1%) 

29.2% 
(24.9%-33.5%) 

Severe Acute 
Malnutrition 

4.1% 
(2.6% - 5.6%) 

7.6% 
(5.2% - 9.9%) 

 
 Distribution of Malnutrition in Percentage of the Median 

 
Table 6: Distribution of Weight/Height by age in percentage of the median and oedema (NCHS Reference) 

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

N % N % N % N % 
06-17 161 3 1.9 24 14.9 134 83.2 0 0.0 
18-29 216 1 0.5 30 13.9 184 85.2 1 0.5 
30-41 180 2 1.1 20 11.1 158 87.8 0 0.0 
42-53 155 1 0.6 17 11.0 137 88.4 0 0.0 
54-59 117 1 0.9 30 25.6 86 73.5 0 0.0 
Total 829 8 1.0 121 14.6 699 84.3 1 0.1 

 
Table 7: Weight for height vs. oedema in percentage of median (NCHS Reference) 

Weight for height < -2 SD ≥ -2 SD 

YES Marasmus/Kwashiorkor 
0 (0.0%) 

Kwashiorkor 
1(0.1%) 

Oedema 
NO Marasmus 

129 (15.6%) 
No malnutrition 

699 (84.3%) 
 
Table 81: Global and severe acute malnutrition in % median in NCHS and WHO references 

 NCHS Reference WHO Reference 

Global Acute 
Malnutrition 

15.7 % 
(12.2% - 19.1%) 

11.9 % 
(8.7% - 15.2%) 

Severe Acute 
Malnutrition 

1.1 % 
(0.4% - 1.8%) 

0.6 % 
(0.1% - 1.1%) 

 

.VI.2.2. Risk of Mortality: Children’s MUAC 

MUAC is a useful tool in emergency screening of malnutrition and a good predictor of mortality. A total of 829 
children were included in the MUAC analysis as shown below. 
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Table 92: MUAC and oedema distribution 

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

< 110 or edema  11 8.6% 5 1.8% 3 0.7% 19 2.3% 

≥110 MUAC<120 32 25.0% 22 8.0% 6 1.4% 60 7.2% 
≥120 MUAC<125 18 14.1% 24 8.7% 18 4.2% 60 7.2% 
≥125  MUAC <135 34 26.5% 100 36.2% 92 21.6% 226 27.3% 

MUAC ≥ 135 33 25.8% 125 45.3% 306 72.0% 464 56.0% 
TOTAL 128 15.4% 276 33.3% 425 51.3% 829 100.0% 

 
Based on the MUAC and or oedema criteria, 2.3% of the children in the sample were severely malnourished while 7.2% were 
moderately malnourished.  

.VI.3. Measles Vaccination Coverage 

Of the 791 children aged 9 months or more at the time of the survey, 24.4% and 45.0% of the children were 
immunized according to EPI card and mother/caretaker respectively. 
 
Table 30: Measles Vaccination Coverage 

Measles vaccination N % 
Proved by Card 193 24.4 
According to the mother/caretaker 356 45.0 
Not immunized 242 30.6 
Total 791 100 

.VI.4. Household Status 

The status of the 504 households interviewed during the survey is reported bellow: 

Table 41: Household status 

Status N % 
Residents 423 83.9 
Internally Displaced 63 12.5 
Temporary Residents (on transit) 4 0.8 
Returnee 14 2.8 
Total 504 100 

.VI.5. Composition of the Households 

A total 608 households were assessed during the combined anthropometric and mortality survey.  
 
Table 12: Household Composition 

Age group N % Average per 
household 

Under 5 years 905 30.4 1.5 
Adults 2072 69.6 3.4 
Total 2977 100.0 4.9 
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.VII. RESULTS OF THE RETROSPECTIVE MORTALITY SURVEY 

The following demographic data have been recorded in the households interviewed: 
 2977 person were present at the day of the survey; 905 of them were children below 5 years old 
 33 persons have left the household within the past 3 months prior the survey, 2 of them being 

children below 5 years old 
 42 persons have joint the household in the past 3 months prior the survey, 12 of them being 

children below 5 years old 
 12 person have died within the recall period, 4 of them being children below 5 years old 
 51 births occurred within the recall period 

Therefore: 
♦ The crude mortality rate - 0.45 [0.18- 0.72] /10,000/day. 
♦ The under five mortality - 0.51 [0.00 - 1.06] /10,000/day. 

 
Note: questions regarding death and mortality have been found to be extremely sensitive in the surveyed 
communities, and it is highly probable that some actual deaths were not mentioned during the interviews. 
The results displayed here are given as indicators.  

.VIII. CONCLUSION  

The figure 16 below illustrates malnutrition trends in Athooc payams since the year 2002. The four surveys 
were conducted in different months but within the hunger gap period. Over the years GAM and SAM rates 
have continued to be above emergency levels save for 2003 in which SAM was lower than emergency cut off 
points. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 16: Malnutrition trends in Athooc payams 
The causal factors linked to the critical malnutrition rates in the location include; reduced food intake, 
disease, late care seeking behavior, poor water and sanitation situation, food insecurity, poor maternal-child 
practices and insecurity. These factors are summarized below; 
 
Reduced food intake: Most of the households took two meals per day with very minimal diet diversification 
as sorghum was the most commonly consumed meal. This could hardly meet the individual recommended 
dietary energy allowances for optimal growth. Inadequate energy intake is an immediate cause of wasting in 
young children. 
 
Diseases coupled with late care seeking behavior: Common illnesses in the area were malaria and 
diarrhea in its different forms. The two diseases cause loss of appetite, mal absorption of nutrients, muscle 
breakdown and eventually wasting. Measles immunization coverage was low yet the disease is one the 
major killers in emergencies. A cholera outbreak reported in the area between Mid April and Mid May 2007 is 
one of the communicable diseases that impairs the nutritional status of individuals and kills fast. The health 
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seeking behavior of individuals was poor and many sought the right treatment late. This was further 
worsened by the fact that no health services were available in other areas like Jalle payam. 
 
Food insecurity: Food insecurity in the location could be ascribed to poor 2006 harvests due to floods, poor 
storage, cultivation of small parcels of farms, livestock diseases, lack of adequate and appropriate fishing 
and farming equipment as well as disruption of livelihoods by persistent cattle raids. Furthermore, 
spontaneous returns and displaced populations who move in with their relatives could worsen the situation 
as most households had already depleted their food stocks. The little food bought is shared among the 
increased household size and this reduces the amount of food per person. Consumption of fewer meals, 
kinship support, sale of livestock, gifts and to some extent returnee relief food were noted as the main coping 
mechanisms. 
 
Poor water and sanitation situation: Even though the community had adequate safe water points 
(boreholes), very little effort was made to minimize water contamination during collection, storage and 
drawing. Water treatment before consumption was also a rare practice. Most of the households assessed 
had no toilet facilities and the few available belonged to agencies and local administration. As such human 
waste was indiscriminately disposed off oblivious of the health repercussion especially with the rains in the 
area. Poor human waste disposal is major cause of communicable diseases such as acute watery diarrhea 
frequently reported in the area. 
 
Poor maternal and child health practices: Children, pregnant and lactating mothers were equally fed to 
fewer irregular meals per day in the face of increased food shortages. The mothers and caretakers were 
observed to be engaged in increased and strenuous workload with no corresponding modification in diet. 
Even though the weaning and complementary feeding was timely in most households, foods used lacked in 
diversity and quantity. In some cases children were weaned before the age of 4 months.  
 
Security: The area is prone to persistent attacks from the Murle community of the neighboring Pibor County. 
These attacks have led to population displacements in the area making the community susceptible to food 
insecurity due to lack of adequate time to cultivate. Similarly in the process of fleeing for their lives important 
assets such as farm tools and livestock are quite often lost. Insecurity is an immediate factor that affects food 
security in the area. 

.IX. RECOMMENDATIONS 

Food Security 
 To continue with food distribution to returnees and the vulnerable in the host community. 
 To pursue initiatives that increase household food production and access such as; flood control and wet 

land cultivation, seed-tools distribution, improved post harvest storage, livestock disease control and 
security that allows stable settlements. 

 To expand micro credits schemes and empower the community in income generating activities. This 
strategy has the capacity to increase purchasing power and access to food and non food items. 

 
Health 

 To incorporate specialized treatment and management of the malnourished persons into the existing 
health structure. Innovative community based treatment approaches are equally useful in targeting 
malnourished cases.  

 To expand health services to cover Jalle payam and provide comprehensive primary health care 
package that includes routine EPI. 

 To develop clear structures for operations and enhance coordination of activities 
  
Water, Sanitation and hygiene 

 To sensitize the community on the importance of latrine construction, safe refuse disposal, safe water 
consumption and increase water availability especially among the displaced. 

 



 

.X. APPENDIX 

.X.1. Sample Size and Cluster Determination 

 

Payam Village Walking 
Distance in 
hours 

Total 
Population  

<5 yrs 
population 

Geographical unit   CLUSTER NO. 

BAIDIT      
 BUONG 2 hrs 8715 1743 BUONG A                                      1 
     BUONG B 
     BUONG C  
     BUONG D                                     2 
     BUONG E   
     BUONG F 3 
     BUONG G  
 PABEW 1 hr 30 min 1319 264 PABEW A  
     PABEW B 4 
 MAKOL CUEI 2 hrs 1979 396 MAKOL CUEI A  
     MAKOL CUEI B  
 MALUAL BIOL 1 hr 30 min 1812 362 MALUAL BIOL A 5 
     MALUAL BIOL B  
 MANDEER 1 hr 30 min 1623 324 MANDEER A   
     MANDEER B 6 
 WARKUEI 1 hr 1716 343 WARKUEI A  
     WARKUEI B  
 THANG 3 hrs 617 123 THANG   
 DIGROOT 1 hr 7385 1477 DIGROOT A 7 
     DIGROOT B  
     DIGROOT C 8 
     DIGROOT D  
     DIGROOT E 9 
     DIGROOT F  
 PAGOOK 1 hr 1736 347 PAGOOK A  
     PAGOOK B 10 
 NYATINGA 1 hr 30 min 1250 250 NYATINGA  
 MAYEN 1 hr 815 163 MAYEN   
 NGUDUTHIN 1 hr 30 min 1875 375 NGUDUTHIN A 11 
     NGUDUTHIN B  
 MANYDENG 2 hr 30 min 10931 2186 MANYDENG A  
     MANYDENG B 12 
     MANYDENG C  
     MANYDENG D 13 
     MANYDENG E  
     MANYDENG F 14 
     MANYDENG G  
     MANYDENG H 15 
     MANYDENG I  
 PAWAI 1 hr 1273 254 PAWAI A  
     PAWAI B  
 PAKEER 40 min  1211 242 PAKEER  16 
 MONFO 1 hr 1736 347 MONFO A  
     MONFO B  
 BONGO 2 hr  754 150 BONGO  17 
 APOOR DENG 1 hr 1596 319 APOOR DENG BEER A  
     APOOR DENG BEER B  
 CHOL 1 hr 932 186 CHOL ANYANG  18 
 AYEN 1 hr 30 min 1276 255 AYEN DONGDUOR A  
     AYEN DONGDUOR B  



  31 

 

 
 
The clusters were automatically generated by Nutrisurvey December 2006 after inputting the target population. 

 KALOK 30 min 752 150 KALOK   
 WUNECUEI 3 hr 5383 1076 WUNECUEI A 19 
     WUNECUEI B  
     WUNECUEI C  
     WUNECUEI D 20 
     WUNECUEI E  
 THIAKIC 30 min 2215 443 THIAKIC A 21 
     THIAKIC B  
 CHOLJOO 2 hr 30 min 512 102 CHOLJOO   
 PATHOYITH 2 hr 30 min 8770 1754 PATHOYITH A 22 
     PATHOYITH B  
     PATHOYITH C  
     PATHOYITH D 23 
     PATHOYITH E  
     PATHOYITH F 24 
     PATHOYITH G  
     PATHOYITH H  
 AGOPIOU 2 hr 769 153 AGOPIOU 25 
 NGUDUTHIN 1 hr 30 min 876 175 NGUDUTHIN   
 LIL AKUOK 1 hr 1676 335 LIL AKUOK A  
     LIL AKUOK B  
 BIOK ANYARA 1 hr 30 min 1517 303 BIOK ANYAR A 26 
     BIOK ANYAR B  
 DHERWEL 2 hr 766 153 DHERWEL   
 AWUOL THOO 3 hr 976 195 AWUOL THOO 27 
JALLE MALUAK 2 hr 30 min 2153 430 MALUAK A  
     MALUAK B  
     MALUAK C 28 
 DUKAGAL 2 hr 30 min 484 96 DUKAGA  
 AHOI NHIAL 3 hr 2688 537 AKOL NHIAL A  
     AKOL NHIAL B 29 
     AKOL NHIAL C  
 KOTALUEL 4 hr 1394 279 KOTALUEL A  
     KOTALUEL B  
 LILEER 3 hrs 2324 465 LILEER A 30 
     LILEER B  
 DUK AKUAK 4 hrs  5436 1087 DUK AKUAK A 31 
     DUK AKUAK B  
     DUK AKUAK C  
     DUK AKUAK D 32 
     DUK AKUAK E  
 AMIOK 5 hrs 6830 1366 AMIOK A  33 
     AMIOK B  
     AMIOK C  
     AMIOK D 34 
     AMIOK E  
     AMIOK F 35 
 ANAKDIAR 7 hrs  5500 1100 ANAKDIAR A  
     ANAKDIAR B  
     ANAKDIAR C 36 
     ANAKDIAR D  
     ANAKDIAR E 37 
 JALLE 6 hrs 5490 1098 JALLE A  
     JALLE B  
     JALLE C 38 
     JALLE D  
   107,069 21,418   
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.X.2. 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/caretaker, N=not immunized against 

measles. 
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.X.3. Household enumeration data collection form for a death rate calculation 
survey (one sheet/household) 

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

 1 2 3 4 5 6 7 

ID HH 
member 

Present  
now 

Present at beginning of recall 
(include those not present now 

and indicate which members were 
not present at the start of the 

recall period ) 

Sex

Date of 
birth/or 
age in 
years 

Born 
during 
recall 

period? 

Died 
during the 

recall 
period 

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

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

Current HH members – total   
Current HH members - < 5   
Current HH members who arrived during recall (exclude births)   
Current HH members who arrived during recall - <5   
Past HH members who left during recall (exclude deaths)   
Past HH members who left during recall  - < 5    
Births during recall   
Total deaths   
Deaths < 5    
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.X.4. Enumeration data collection form for a death rate calculation survey (one 
sheet/cluster) 

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

 

 

Current HH 
member 

Current HH 
members who 

arrived during recall 
(exclude births) 

Past HH members 
who left during 

recall 
(exclude deaths) 

Deaths during recall N 

Total < 5 Total <5 Total < 5 

Births 
during 
recall 

Total < 5 
1          
2          
3          
4          
5          
6          
7          
8          
9          
10          
11          
12          
13          
14          
15          
16          
17          
18          
19          
20          
21          
22          
23          
24          
25          
26          
27          
28          
29          
30          
31          
32          



 

.X.5. Calendar of events in Baidit and Jalle payams, South Bor County 

MONTHS SEASONS 2002 2003 2004 2005 2006 2007 
53 41 29 17 5 

JANUARY 
PEI TOK 

CATTLE TAKEN TO TOIC 
“CATTLE CAMP” 

   Signing of CPA 
Exploration by White Nile Oil 

company begins 
 

52 40 28 16 4 
FEBRUARY 

PEI DIAK 
PEOPLE ARE STILL IN 

TOIC  
  GTZ come to Baidit  

Dyke construction in Jalle 
ends 

 
Cholera outbreak begin in 

Baidit 

 

51 39 27 15 3 
MARCH 

PEI DIAK 
 

CATTLE BACK FROM TOIC 
CLEARING LAND 

TUKUL CONSTRUCTION 

 Tear fund undertake a 
survey in Baidit in Jalle 

payams   

 
Cholera outbreak in Baidit 

continues  

 

50 38 26 14 2
APRIL 

PEI NGUAN 
CATTLE STILL COMING 

BACK FROM TOIC 
   

White Nile assessment in 
Athooc payam Measles campaign in 

Athooc payams 

 

49 37 25 13 1 
MAY 

PEI DHIEU 
RAIN BEGINS 

 

Tear fund open a 
feeding centre in Baidit 

payam 
The late Dr. J Garang 

visits Baidit  

  

48 36 24 12 0
JUNE 

PEI DHETEM 

PLANTING OF SORGHUM, 
GROUNDNUTS AND 

SIMSIM BEGINS 
LOTS OF FISH AVAILABLE   Padak Airstrip opened 

ACF-USA undertake a 
survey in Athooc payams 

 
Massive flooding in Athooc 

payams  

 

59 47 35 23 11 
JULY 

PEI DHOROU 
A LOT OF FAMINE, 

HUNGER, DROUGHT 
   The death of Dr.J.Garang 

 
Massive flooding in Athooc 

payams  

 

58 46 34 22 10
AUGUST 
PEI BET 

PUTTING UP 
SCARECROWS 

SOME CROPS SUCH AS 
MAIZE ARE READY TO BE 

EATEN RAW  

A lot of flooding in 
Baidit and Jalle 

payams   

 
Massive flooding in Athooc 
payams  

 

57 45 33 21 9
SEPTEMBER 

PEI DHODUAK 
HARVESTING STARTS 

A LOT OF CELEBRATIONS  
  

GTZ start a dyke in 
Jalle 

 
MSF B open a feeding centre 

 
Massive flooding in Athooc 
payams  

 

56 44 32 20 8  
OCTOBER 
PEI THEIR  

CATTLE ARE SET FREE 
TO GRAZE “ABIOG” 

   
MSF B hand over their 

activities to CMA  

 
Murle kill people in Anakdiar 
village 
Flooding in Athooc payams 

 

55 43 31 19 7 
NOVEMBER 

PEI TRIERTOK 
 

VERY COLD SEASON 
GRASS IS CUT  

DRYING OF HARVETS 
    

 
Flooding in Athooc payams 

 

54 42 30 18 6
 

DECEMBER 
PEI THIEROU 

 

CHRISTMAS 
CELEBRATION 

   

  
End of flooding in Athooc 
payams 

 



 

.X.6. Food market prices in Athooc payams (Baidit and Jalle) 

Prices in Sudanese Dinar  
 
COMMODITIES 

 
 
QUANTITY 

 
JUNE 2006 

 
JUNE 2007 

Crops/vegetables    
Sorghum  1 kg 400 500 
Beans 1 kg 600 200 
Lentils 1 kg 600 200 
Onions 4 medium pieces 100 100 
Maize 1 kg 250 200 
Wheat flour  500gm 300 200 
    
Animal products    
Chicken 1 medium size 900 2500 
Cow 1 medium size  1,000,000 1,500,000 
Goat 1 medium size 4000 150,000 
Milk 500ml 200 100 
Beef  1 kg 1200 1000 
    
Fisheries    
Fresh fish 1 medium size 300 600 
Dried Fish 1 medium size  200 400 
    
Others    
Sugar 1 kg 450 200 
Salt 100g 300 100 
Oil 500 ml 300 100 
 
 
 

EXCHANGE RATES 
 

• 300 Sudanese dinar= 100 Kenya shillings 
• 215 Sudanese dinar= 1 US Dollars 
• 100 dinar = 1 Sudanese pound 
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.X.7. A map of Baidit and Jalle payams 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


