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EXECUTIVE SUMMARY 

 

Introduction 
Between the 26th of March and 19th April 2018, a standardized expanded nutrition survey 

(SENS) was conducted in eight camps of south Sudanese refugees in White Nile state (Khor 

Alwaral, Um Sangour, Al Radis 1&2, El Kashafa, Jouri, Alagaya and Dabat Bosin). The survey 

followed UNHCwΩǎ {ǘŀƴŘŀǊŘƛȊŜŘ 9ȄǇŀƴŘŜŘ bǳǘǊƛǘƛƻƴ {ǳǊǾŜȅ ό{9b{ύ ƎǳƛŘŜƭƛƴŜǎ for refugee 

populations. The survey was aimed at assessing the general health, nutrition and mortality 

indices of refugees in order to formulate action-oriented recommendations for 

implementation of appropriate nutrition, public health and related interventions. 

Objectives of the survey  
The main objective of the SENS survey was to assess the general health, nutrition and 

mortality indices of refugees, in order to formulate action-oriented recommendations for 

appropriate nutrition, public health and related interventions.  

 

Primary objectives:  

a. To determine the prevalence of acute malnutrition among children 6-59 months. 

b. To determine the prevalence of stunting among children 6-59 months. 

c. To assess the two-week period prevalence of diarrhoea among children 6-59 

months. 

d. To assess the prevalence of Anaemia among children 6-59 months and women of 

reproductive age (non-pregnant 15-49 years). 

e. To determine the coverage of measles vaccination among children 9-59 months. 

f. To determine the coverage of vitamin A supplementation in the last six months 

among children 6-59 months.  

g. To investigate IYCF practices among children 0-23 months.  

h. To assess the proportion of households those use an adequate quantity of water per 

person per day. 

i. ¢ƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΩǎ ŀŎŎŜǎǎ ǘƻ ƛƳǇǊƻǾŜŘ ǿŀǘŜǊΣ ǎŀƴƛǘŀǘƛƻƴ ŀƴŘ ƘȅƎƛŜƴŜ 

facilities.  

j. To determine the coverage of ration cards and the duration the GFD ration lasts for 

recipient households. 

k. To determine the extent to which negative coping strategies are used by households. 

l. To assess household dietary diversity. 

m. To determine the utilisation of mosquito nets (all types and LLINs) by the total 

population, children 0-59 months and pregnant women. 

n. To establish recommendations on actions to be taken to address the situation 

Secondary objectives:  

o. To assess crude and under-five mortality rates in the refugee sites in the last three 

months.  
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p. To determine enrolment into Antenatal Care clinic and coverage of iron-folic acid 

supplementation in pregnant women. 

q. To assess the enrolment status of children 6-59 months in to selective feeding 

programs (OTP/SC and TSFP). 

 

Systematic random sampling method was used to estimate a representative sample of 

households and children to be measured. All eligible children aged 6-59 months from all 

selected households were included in the assessment for anthropometry, anaemia, health 

and children aged 0-23 months were included in the assessment for infant and young child 

feeding practices. All selected households were assessed for demographic data to estimate 

the mortality rate. Whereas half of the selected households were considered as 

representative and assessed for Food Security, WASH, Mosquito net coverage, and women 

(15-49 years) for HB level measurement (for anaemia determination) and coverage for 

antenatal care.  

 

A total of six survey teams each consisting of five team members (interpreter, 

anthropometry measurer, anthropometric assistant, HB data collector and team 

leader/interviewer) were trained for five days in Kosti. Four camps were further merged into 

two units/entities, and this decision was based on geographical proximity, demographic and 

cultural homogeneity and population size. Accordingly, Alagaya and Dabat Bosin were 

merged into one unit while Al Radis 1 and Al Radis 2 were merged into another unit. In total, 

six geographical units/camps were assessed. Data collection was carried out over four days 

in each camp, under the supervision of the Survey Coordinators and supervisors comprising 

of technical experts from UNHCR, WFP, WHO, UNICEF, SRCS, COR and MoH. Data collection 

was carried out using Open Data Kit (ODK) through android Tablets. ENA for SMART 

software (version July 9th, 2015) and Epi-Info software were applied for data analysis. Table 

1 below contains a summary of the key SENS findings, followed by interpretation of results 

and programmatic recommendations based on the findings.  
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Table 1 : Summary of key SENS findings White Nile State Camps (Jouri & El Kashafa, Al Radis 1&2, Um Sangour & Alwaral, Alagaya & Dabat Bosin) March-April 
2018 

 

 % (95% CI) 

Classification of public 

health significance / 

target (where applicable) 

Camps Khor Alwaral Um Sangour 
Al Radis 1&2 

 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

 

 

CHILDREN (6-59 months) 

Acute Malnutrition (WHO 
2006 Growth Standards) 

N=346 N=323 N=325 N=336 N= 349 N= 396   

Global Acute Malnutrition  19.4 %(15.5- 23.9) 16.1% (12.5-20.5) 18.8% (14.9-23.4) 13.1% (9.9-17.1) 14.3% (11.0-18.4) 13.6% (10.6-17.4) Critical if җ мр҈ 

Moderate Acute Malnutrition 13.3% (10.1-17.3) 14.2% (10.8-18.5) 16.9% (13.2-21.4) 11.9% (8.9-15.8) 10.6% (7.8-14.3) 12.4% (9.5-16.0)  

Severe Acute Malnutrition  6.1% (4.0-9.1) 1.9% (0.9-4.0) 1.8% (0.8-4.0) 1.2% (0.5-3.0) 3.7% (2.2-6.3) 1.3% (0.5-2.9)  

Oedema 0.3% 0.0% 0.6% 0.0% 0.0% 0.0%  

Stunting (WHO 2006 Growth Standards)  

Total Stunting 12.4% (9.4-16.3) 4.6% (2.8-7.5) 13.8% (10.5-18.0) 8.9% (6.3-12.5) 12.3% (9.3-16.2) 6.6% (4.5-9.4) /ǊƛǘƛŎŀƭ ƛŦ җ пл҈ 

Severe Stunting 3.2% (1.8-5.6) 0.6% (0.2-2.2) 4.9% (3.1-7.8) 2.4% (1.2-4.6) 3.7% (2.2-6.3) 1.3% (0.5-2.9)  

Mid Upper Arm Circumference (MUAC)  

MUAC <12.5cm 6.6 %  (4.5 - 9.8) 5.9 % (3.8 - 9.0) 3.7 % (2.1 - 6.3) 2.7 % (1.4 - 5.0) 3.4 % (2.0 - 5.9) 3.5 % (2.1 - 5.8)  

MUAC 11.5-12.4 cm 4.9 % (3.1 - 7.7) 4.3 % (2.6 - 7.1) 2.8 % (1.5 - 5.2) 2.4 % (1.2 - 4.6) 2.9 % (1.6 - 5.2) 3.0 % (1.7 - 5.2)  

MUAC <11.5 cm 1.7 % (0.8 - 3.7) 1.5 % (0.7 - 3.6) 0.9 % (0.3 - 2.7) 0.3 % (0.1 - 1.7) 0.6 % (0.2 - 2.1) 0.5 % (0.1 - 1.8)  

Anaemia (6-59 months)  

Total Anaemia (Hb <11 g/dl) 46.8% (41.9-51.7) 23.0% (18.7-27.9) 38.4% (33.3-43.8) 38.3% (33.3-43.7) 42.7% (37.7-48.1) 44.8% (39.9-49.7) IƛƎƘ ƛŦ җ пл҈ 

Mild (Hb 10-10.9 g/dl) 26.1% (21.7-31.1) 16.5% (12.7-20.8) 21.5% (17.4-26.3) 19.0% (15.2-23.5) 22.1% (18.0-26.8) 24.0% (20.1-28.5)  

Moderate (Hb 7-9.9 g/dl) 17.7% (13.9-22.1) 5.6% (3.6-8.8) 16.3% (12.6-20.7) 19.3% (15.4-23.9) 

 

20.4% (16.4-24.9) 20.5% (16.8-24.7)  

Severe (Hb<7.0 g/dl) 3.0% (1.6-5.4) 0.9% (0.3-2.7) 0.6% (0.1-2.2) 0.0% 0.2% (0.1-1.6) 0.3% (0.04-1.4)  
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 % (95% CI) 

Classification of public 

health significance / 

target (where applicable) 

Camps Khor Alwaral Um Sangour 
Al Radis 1&2 

 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

 

 

Program enrolment and Coverage  

Therapeutic program (based 

on all admission criteria WHZ, 

Oedema and MUAC) 

16.6% 

(0.4-64.1) 

10.0% 

(0.2-44.5) 

71.4% 

(29.0-96.3) 

20.0% 
(0.5-71.6) 

21.4% 

(4.6-50.8) 

28.5% 

(3.6-57.8) 
 

Therapeutic program based on   

Oedema and MUAC only 

4.1% 

(48.9-87.3) 

20.0% 
(0.5-71.6) 

66.6% 

(9.4-99.1) 
100.0% 50.0% 

(1.2-98.7) 
(2/2) 100%  

TSFP (based on all admission 

criteria WHZ, Oedema and 

MUAC) 

62.0% 

(48.3-74.4) 

52.8% 

(38.6-66.7) 

80.0% 

(67.6-89.2) 

83.6% 

(79.3-87.2) 

64.2% 

(48.0-78.4) 

76.6% 

(63.9-86.6) 
 

TSFP based on MUAC only 
64.7% 

(38.3-87.5) 

14.2% 

(1.7-42.8) 

66.6% 

(29.9-92.5) 

50.0% 

(15.7-84.3) 

30.0% 

(6.6-65.2) 
66.6% 

(34.8-90.0) 
 

Measles vaccination with card  

(9-59 months) 

27.4% 

(22.8-32.6) 

24.4% 

(19.6-29.7) 

36.4% 

(30.9-42.1) 

39.0% 

(33.7-44.6) 

32.0% 

(27.1-37.4) 
40.51% 

(35.5-45.7) 
 

Measles vaccination with card 

or recall (9-59 months) 

88.9% 

(85.0-91.9) 

86.2% 

(81.8-89.9) 

89.6% 

(85.7-92.6) 
100% 

93.7% 

(90.4-95.8) 

94.9% 
(91.9-96.9) 

¢ŀǊƎŜǘ ƻŦ җ фр҈ 

Vitamin A supplementation 

coverage with card, within 

past 6 months (6-59 months) 

 

 

 

26.8% 

(22.4-31.7) 

24.7% 

(20.3-29.7) 

33.5% 

(28.6-38.8) 

32.4% 

(27.6-37.6) 

27.3% 

(22.8-32.2) 

37.6% 

(33.0-42.5) 
 

Vitamin A supplementation 

coverage with card or recall, 

within past 6 months (6-59 

months) 

86.9% 

(83.0-90.1) 

74.9% 

(69.9-79.3) 

91.0% 

(87.4-93.7) 
100% 

82.4% 

(78.1-86.1) 

94.2% 

(91.3-96.2) 
¢ŀǊƎŜǘ ƻŦ җ фл҈ 

Morbidity   

Diarrhoea in the past 2 weeks 
12.7%  

(9.6-16.6) 

23.8%  

(19.5-28.7) 

24.7%  

(20.3-29.7) 

12.5%  

(9.3-16.4) 

21.8%  

(17.8-26.4) 

15.9%  

(12.6-19.8) 
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 % (95% CI) 

Classification of public 

health significance / 

target (where applicable) 

Camps Khor Alwaral Um Sangour 
Al Radis 1&2 

 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

 

 

CHILDREN (0-23 months)    

Infant and Young children Feeding Practices  

Timely initiation of 

breastfeeding (0-23 months) 

82.5% 

(75.0-88.6) 

85.0% 

(77.8-90.6) 

92.4% 

(86.5-96.3) 

82.6% 

(75.4-88.4) 

84.5% 

(77.0-90.2) 

90.6% 
(84.8-94.8) 

 

Exclusive breastfeeding under 

6 months (0-5 months) 

46.1% 

(19.2-74.8) 

40.0% 

(19.1-63.9) 
47.0% 

(22.9-72.1) 

38.1% 

(18.1-61.5) 

 

70.0% 

(34.7-93.3) 

30.0% 

(6.6-65.2) 
 

Continued breastfeeding at 1 

year (12-15 months) 

80.7% 

(60.6-93.4) 

92.8% 

(76.5-99.1) 

83.3% 

(62.6-95.2) 

90.6% 

(74.9-98.0) 

86.3% 

(65.0-97.0) 

96.7% 

(83.3-99.9) 
 

Continued breastfeeding at 2 

years (20-23 months) 

42.8% 

(21.8-65.9) 

42.8% 

(21.8-65.9) 

44.0% 

(24.4-65.0) 

47.8% 

(26.8-69.4) 

36.0% 

(17.9-57.4) 

76.0% 

(54.8-90.6) 
 

Introduction of solid, semi-

solid or soft foods (6-8months) 

24.0% 

(9.3-45.1) 

16.6% 

(4.7-37.3) 
28.5% 

(11.2-52.1) 

11.7% 

(3.3-27.4) 

14.2% 

(4.0-32.6) 

27.0% 

(13.7-44.1) 
 

Consumption of iron-rich or 

iron-fortified foods (6-23 

months) 

77.6% 

(68.4-85.2) 

55.9% 

(46.1-65.4) 

85.4% 

(77.1-91.6) 

83.3% 

(75.2-89.6) 

76.3% 

(67.3-83.9) 

78.5% 

(70.3-85.3) 
 

Bottle feeding (0-23 months) 
1.6%  

(0.2-5.7) 

3.1%  

(0.8-7.8) 
3.2%  

(0.8-7.9) 

3.5%  

(1.1-8.0) 

4.0%  

(1.3-9.1) 
7.4%  

(3.7-12.9) 
 

WOMEN 15-49 years    

Anaemia (non-pregnant) (UNHCR SENS cut off)  

Total Anaemia (Hb <12.0 g/dl) 
21.8%  

(14.5-30.7) 
 

27.1%  
(18.5-37.1) 

27.8%  
(20.1-36.7) 

17.4%  
(11.7-24.5) 

33.7%  
(26.7-41.3) 

40.8%  
(32.1-49.9) 

IƛƎƘ ƛŦ  җ пл҈ 
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 % (95% CI) 

Classification of public 

health significance / 

target (where applicable) 

Camps Khor Alwaral Um Sangour 
Al Radis 1&2 

 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

 

 

Mild (Hb 11.0-11.9) 
11.8%  

(6.4-19.3) 

15.6%  

(9.0-24.4) 

20.5%  

(13.7-28.7) 

8.1%  

(4.2-13.6) 

21.5%  

(15.6-28.4) 

26.4%  

(18.9-35.0) 
 

Moderate (Hb 8.0-10.9) 
7.3%  

(3.1-13.8) 

11.5%  

(5.8-19.5) 

7.3%  

(3.4-13.5) 

8.7%  

(4.7-14.4) 

11.1%  

(6.7-16.7) 

13.6%  

(8.1-20.8) 
 

Severe (Hb<8.0) 
2.7%  

(0.5-7.7) 
0.0% 0.0% 

0.6%  

(0.0-3.6) 

1.1%  

(0.1-4.1) 

0.8%  

(0.0-4.3) 
 

Program coverage  

Pregnant women currently 

enrolled in the ANC 
55.0% 

(31.5-76.9) 
25.0% 

(7.2-52.3) 
90.0% 

(55.5-99.7) 
70.5% 

(44.0-89.6) 

78.5% 

(49.2-95.3) 

86.6% 

(59.5-98.3) 
 

Pregnant women currently 

receiving Iron-folic acid pills 
50.0% 

(27.2-72.8) 
25.0% 

(7.2-52.3) 
90.0% 

(55.5-99.7) 
70.5% 

(44.0-89.6) 

69.2% 

(38.5-90.9) 

73.3% 

(44.9-92.2) 
 

Food Security  

Proportion of households with 

a ration card  

 

98.5% 
(94.5-99.8) 

99.3% 
(95.9-99.9) 

100.0% 100.0% 100.0% 
98.8% 

(95.7-99.8) 
 

Proportion of households 

reporting that the food ration 

last the entire duration of the 

cycle (30 days) 

74.3% 55.0%  77.3% 75.0% 87.6% 73.3%  

Proportion of households reporting using the following coping strategies over the past month: 

Borrowed cash, food or other 

items 
50.0% 

(41.1-58.8) 
54.4% 

(45.6-62.9) 
57.6% 

(49.3-65.6) 
48.7% 

(40.4-56.9) 

48.5% 

(40.7-56.3) 

50.3% 

(42.4-58.1) 

 

Sold any assets (furniture, 

seed stocks, tools, other NFI, 

livestock etc.) 

8.5% 
(4.3-14.6) 

11.0% 
(6.3-17.5) 

16.5% 
(11.0-23.4) 

15.3% 
(9.9-22.1) 

14.1% 

(9.2-20.2) 

17.8% 

(12.3-24.5) 
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 % (95% CI) 

Classification of public 

health significance / 

target (where applicable) 

Camps Khor Alwaral Um Sangour 
Al Radis 1&2 

 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

 

 

Requested increase 

remittances or gifts as 

compared to normal 

32.3% 
(24.3-41.0) 

24.6% 
(17.6-32.8) 

29.8% 
(22.6-37.7) 

32.7% 
(25.2-40.7) 

24.1% 

(17.9-31.2) 

22.6% 

(16.5-29.7) 

 

Reduced the quantity and/or 

frequency of meals 

 

46.9% 
(38.1-58.1) 

52.9% 
(44.2-61.5) 

45.0% 
(36.9-53.3) 

38.3% 
(30.4-46.5) 

37.6% 

(30.3-45.3) 

36.3% 

(29.0-44.0) 

 

Begged 
3.8%  

(1.2-8.7) 
11.0%  

(6.3-17.5) 
5.3%  

(2.3-10.1) 
2.7%  

(0.7-6.6) 

4.7%  

(2.0-9.0) 

13.1%  

(8.3-19.1) 
 

Engaged in potentially risky or 

harmful activities (Cutting live 

trees, smuggling, etc.) 

 

42.3% 
(33.7-51.2) 

65.4% 
(56.8-73.3) 

39.0% 
(31.2-47.3) 

56.0% 
(47.6-64.0) 

47.6% 

(39.9-55.4) 

61.9% 

(54.1-69.2) 

 

Proportion of households 

reporting using none of the 

coping strategies over the past 

month 

 

10.0% 
(5.4-16.4) 

3.7% 
(1.2-8.3) 

13.3% 
(8.2-19.7) 

8.0% 
(4.2-13.5) 

16.4% 

(11.2-22.9) 

7.1% 

(3.7-12.1) 

 

Combined results for consumption of food commodities and micronutrient rich foods by households 

 
Proportion of households 

consuming either a plant or 

animal source of vitamin A 

68.9% 
(61.2-75.7) 

51.5% 
(42.7-60.1) 

67.5% 
(59.4-74.9) 

63.3% 
(55.0-71.0) 

57.6% 

(49.8-65.1) 

68.8% 

(61.2-75.7) 

 

Households consuming organ 

meat/flesh meat, or 

fish/seafood (HAEM FE) 

 

81.4% 
(74.7-87.0) 

38.2% 
(30.0-46.9) 

88.0% 
(81.8-92.7) 

78.0% 
(70.5-84.3) 

78.8% 

(71.9-84.7) 

81.4% 

(74.7-87.0) 

 

 

 

 
       



12 

 

 % (95% CI) 

Classification of public 

health significance / 

target (where applicable) 

Camps Khor Alwaral Um Sangour 
Al Radis 1&2 

 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

 

 

WASH (WATER QUANTITY , SAFE EXCRETA DISPOSAL)  

Proportion of households 

using an improved drinking 

water source 

100.0% 100.0% 100.0% 100.0% 100.0% 100%  

Proportion of households that 

say they are satisfied with the 

drinking water supply 

54.2% 

(45.2-62.9) 

23.4% 

(16.5-31.3) 

58.0% 

(49.6-66.0) 

72.3% 

(64.3-79.3) 

66.5% 

(58.8-73.5) 

70.3% 

(62.7-77.1) 
 

җнлƭǇǇǇŘ 
48.5%  

(39.7-57.3) 

32.8%  

(25.0-41.3) 

58.9%  

(50.6-66.8) 

58.8%  

(50.4-66.8) 
69.4%  

(61.8-76.2) 

16.9%  

(11.5-23.5) 
 

15- <20lpppd 
22.7%  

(15.8-30.8) 

16.1%  

(10.3-23.3) 

23.8%  

(17.2-31.4) 

25.0%  

(18.2-32.7) 
16.5%  

(11.2-22.9) 

59.4%  

(51.4-66.9) 
 

<15lpppd 
28.8%  

(21.4-37.3) 

51.1%  

(42.4-59.7) 

17.2%  

(11.5-24.2) 

16.2%  

(10.6-23.1) 

14.1%  

(9.2-20.2) 

23.6%  

(17.3-30.8) 
 

Average consumption:  Liters 

per person per day (LPPPD) 
18.9 

 
16.0 

 

21.7 

 

21.8 

 

23.6 

 

21.4 

 

¦bI/w ǘŀǊƎŜǘ ƛǎ җнл 

lpppd (post emergency 

standard) 
Proportion of households 

using an improved excreta 

disposal facility (improved 

toilet facility, not shared) 

0.8%  
(0.0-4.1) 

1.5%  

(0.1-5.2) 
0.0% 0.0% 0.0% 0.0%  

Proportion of households 

using a shared family toilet 
3.8% 

(1.2-8.6) 

0.7% 

(0.0-4.0) 

1.4% 

(0.1-4.8) 

0.7% 

(0.0-3.9) 

0.7% 

(0.0-3.6) 

0.6% 

(0.0-3.5) 
 

A communal toilet  (improved 

toilet facility, 3 households or 

more) 

75.6% 

(67.3-82.6) 

77.2% 

(69.2-83.9) 

68.0% 
(59.8-75.4) 

67.4% 

(58.9-75.1) 

75.8% 

(68.2-82.3) 

74.5% 

(66.9-81.1) 
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 % (95% CI) 

Classification of public 

health significance / 

target (where applicable) 

Camps Khor Alwaral Um Sangour 
Al Radis 1&2 

 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

 

 

An unimproved toilet  

(unimproved toilet facility or 

public toilet) 

19.8% 

(13.3-27.70) 

20.6% 

(14.1-28.3) 

30.6% 

(23.2-38.7) 

31.9% 

(24.2-40.3) 
23.5% 

(17.0-31.0) 
24.8% 

(18.3-32.3) 
 

Proportion of households with 

children under three years old 

that dispose of faeces safely 

72.5% 

(62.1-81.3) 

56.5% 

(45.2-67.2) 

58.5% 

(47.8-68.5) 

61.1% 

(50.2-71.2) 

69.7% 

(59.6-78.5) 

70.4% 

(60.8-78.7) 
 

Mosquito net coverage 

Proportion of households 

owning at least one mosquito 

net of any type 

49.6% 

(40.6-58.5) 

19.2% 

(13.0-26.6) 

76.8% 

(69.2-83.2) 

69.3% 

(61.2-76.5) 

72.3% 

(64.9-78.7) 

68.4% 

(60.8-75.3) 
 

Proportion of households 

owning at least one LLIN 

44.9% 

(36.2-53.9) 

15.6% 

(10.0-22.6) 

75.5% 

(67.8-82.1) 

69.3% 

(61.2-76.5) 

72.3% 

(64.9-78.7) 

68.4% 

(60.8-75.3) 
Target of >80% 

Proportion of total population  

(all ages) Slept under net of 

any type 

28.9% 12.5% 64.7% 52.2% 56.9% 52.5%  

Mortality   

Crude Mortality Rate (CMR) 

(total deaths/10,000 people / 

day) 

0.2  

(0.1-0.7) 

0.5  

(0.2-1.5) 

0.3  

(0.1-0.9) 

0.2 

 (0.1-0.6) 

0.3  

(0.1-1.8) 

0.3 

 (0.1-1.2) 
Critical if >1/10,000/day 

Under five Mortality Rate 

(U5MR)  (deaths in children 

under five/10,000 children 

under five / day) 

0.5 

 (0.1-5.1) 

1.1  

(0.3-3.6) 

0.6  

(0.1-2.5) 

0.5 

(0.1-3.0) 

1.0 

 (0.2-5.4) 

0.7 

 (0.1-7.4) 
Critical if >2/10,000/day  
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Interpretation of results  
 

CLASSIFICATION OF PUBLIC HEALTH SIGNIFICANCE FOR CHILDREN UNDER 5 YEARS OF AGE 

Prevalence % Critical Serious Poor Acceptable 

Low weight-for-height җмр 10-14 5-9 <5 

Low height-for-age җпл 30-39 20-29 <20 

Source: WHO (1995) Physical Status: The Use and Interpretation of Anthropometry and WHO (2000). The Management of 

Nutrition in Major Emergencies 

 

Classification of public health significance 
Prevalence % High Medium Low 

Anaemia җпл 20-39 5-19 

Source: WHO (2000) The Management of Nutrition in Major Emergencies 

 

The overall findings of nutritional status of refugees in Khor Alwaral, Um Sangour and Al Redis 1&2 

camps was classified as being critical, with Global Acute Malnutrition (GAM) prevalence above the 

15% of emergency threshold (WHO classification). The results were as follows: 19.4% (15.3-23.9 C.I) 

in Khor Alwaral, 16.1% (12.5-20.5 C.I) in Um Sangour, and 18.8% (14.9-23.4 C.I) in Al Radis 1&2 

camps. Whereas, the nutrition status for refugees in El Kashafa, Jouri and Alagaya & Dabat Bosin 

camps were classified as being in the serious category (10-14% WHO classification). The results were 

as follows: 13.1% (9.9-17.1 C.I) in El Kashafa, 14.3% (11.0-18.4 C.I) in Jouri, and 13.6% (10.6-17.4 C.I) 

in Alagaya and Dabat Bosin.  

 

The prevalence of Severe Acute Malnutrition (SAM) ranged between 1.2% and 6.1% across the 

camps. The highest SAM prevalence was reported in Khor Alwaral 6.1% (4.0-9.1 C.I) and Jouri 3.7% 

(2.2-6.3 C.I), while the lowest prevalence was reported in El Kashafa 1.2% (0.5-3.0 C.I). The UNHCR 

intended target for the prevalence of GAM among children 6-59 months of age is < 10% and the 

target for the prevalence of SAM is <2% in refugee settings.  

 

The prevalence of stunting (height-for-age) in all camps was within acceptable range (<20%), ranging 

between 4.6% and 13.8%.  

 

The prevalence of Anaemia among children 6-59 months of age was categorized as critical (cǊƛǘƛŎŀƭ ƛŦ җ 

40%) in the following refugee camps: Alagaya & Dabat Bosin 44.8% (39.9-49.7 C.I), Khor Alwaral 

46.8% (41.9-51.7 C.I) and Jouri 42.7 (37.7-48.1 C.I). In El Kashafa and Al Radis, anaemia prevalence 

was within the medium range of public health classification i.e. 38.3% (33.3-43.7 C.I) and 38.4% 

(33.3-43.8 C.I) respectively. In Um Sangour, this was recorded at 23.0% (18.7-29.9 C.I). Anaemia 

prevalence among women of reproductive age (15-49 years) was highest in Alagaya & Dabat Bosin 

40.8% (32.1-49.9 C.I), classified as being in the  critical category. This was followed by Jouri 33.7% 

(26.7-41.3 C.I), Al Radis 28.1% (20.1-36.7 C.I) and Um Sangour 27.1% (18.5-37.1 C.I), classified in the 

medium category. El Kashafa registered a prevalence of 17.1 % (11.7-24.5 C.I), which is acceptable. 

UNHCR Strategy for Nutrition and Food Security targets <20% for the prevalence of Anaemia in 

children 6-59 months of age and in women 15-49 years of age.  
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Key indicators for Infant and Young Children Feeding practices (IYCF) revealed varied results across 

the camps. Timely initiation of breastfeeding among children 0-23 month of age ranged between 

82.5% and 92.4%. Exclusive breastfeeding among children 0-5 month of age was low except in Jouri 

camp that registered 70.0% (34.7-93.3 C.I). In the other camps this ranged between 30.0% and 

47.0%, whereby the lowest was recorded in Alagaya & Dabat Bosin 30.0% (6.6-65.2 C.I). The time of 

introduction of solid, semi-solid or soft foods for children 6-8 months old was poor in all locations 

ranging between 11.7% and 28.5% (see table 1 for details). 

 

The rate of diarrhea among children 6-59 month of age in the last two weeks prior to nutrition survey 

was relatively high in three camps i.e. Jouri 21.8% (17.8-26.4 C.I), Um Sangour 23.8% (19.5-28.7) and 

Al Radius 1&2 24.7% (20.3-29.7 CI). This was however lower in other locations i.e. Khor Alwaral 12.7% 

(9.6-16.6 C.I), El Kashafa 12.5% (9.3-16.40 C.I) and Alagaya & Dabat Bosin 15.9% (12.6-19.8 C.I).   

 

The programme coverage for health indicators (measles vaccination and vitamin A supplementation) 

for children (both by card and mother/care-giver confirmation) was relatively good. For measles 

vaccination, the lowest coverage was recorded at 86.2% (81.8-89.9 C.I) in Um Sangour and the 

highest coverage was recorded at 100.0% in El Kashafa. Likewise, for Vitamin A supplementation, the 

lowest coverage was  at 74.9% (69.9-79.3 C.I) in Um Sangour and the highest was recorded at 100.0% 

in El Kashafa.  

   

Enrolment coverage for acutely malnourished children in the nutrition programme (measured at a 

point in time), by MUAC alone and as well all criteria was reported to be far below the expected 

target (target >90%). Admission into the TSFP program ranged between 14.2% and 66.6%. The lowest 

was reported in Um Sangour 14.2% (1.7-42.8), while the highest was recorded in Alagaya & Dabat 

Bosin 66.6% (34.8-90.0). Enrolment coverage in the Therapeutic Feeding Program based on Oedema 

and MUAC only were lowest in Khor Alwaral 4.1% (48.9-87.3) and Um Sangour 20.0% (0.5-71.6). The 

highest was reported in El Kashafa 100.0%. See table 1 above for other details. 

 

General food assistance which is provided on monthly-basis is the main source of household food 

security for the entire refugee community across the eight camps. However, distribution 

encountered missing food commodities. In March 2018, refugees received Sorghum, salt and 

Vegetable oil (37% of the monthly allocation to cover 11 days), whereas in February only Sorghum 

and salt were distributed.  Dependency on using negative coping strategies was high in all the camps 

(83.6 ς 96.3% of refugees are using one or more of the negative coping strategies). For instance, the 

number of people that were not using any of the potentially harmful coping strategies only ranged 

between 3.7% and 16.4%.  

 

The proportion of households using an improved drinking water source reported in all the camps was 

100%, however, the per capita water use/consumption was identified as a key gap. Across the camps 

proportion who are using >20lpppd (UNHCR target) ranged between 16.9 ς 69.4%. Overall, those 

who used <15 littler per person per day ranged between 14.1% and 51.1%. The lowest percentage 
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was reported in Jouri 14.1% (9.2-20.2 C.I), while the highest was recorded in Um Sangour 51.1% 

(42.4-59.7 C.I). See table 1 above for details.  

 

The coverage for family/family shared toilets was low in all camps. Communal latrines were widely 

used. Unsafe excreta disposal method is rather common (open defecation is common in almost all 

locations). As a result, use of unsafe excreta disposal ranged between 19.8% and 31.9%. The lowest 

was reported in Khor Alwaral 19.8% (13.3-27.70 C.I), while the highest was recorded in El Kashafa 

31.9% (24.2-40.3 C.I) in El Kashafa. The exposure to diarrhoeal diseases is primarily associated with 

poor hygiene and sanitation practices in the community. Proportion of households with children 

under three years old that dispose of faeces safely ranged between 56.5% and 72.5%. The lowest was 

reported in Al Radis 1&2 56.5% (45.2-67.2 C.I), while the highest was recorded in Um Sangour 72.5% 

(62.1-81.3 C.I). 

 

The proportion of households owning at least one mosquito net of any type ranged between 19.2% 

ŀƴŘ тсΦу҈Φ ¢Ƙƛǎ ƛǎ ōŜƭƻǿ ¦bI/wΩǎ ǘŀǊƎŜǘ >80%. The lowest was reported in Um Sangour 19.2% (13.0-

26.6 C.I), while the highest was recorded in Al Radis 1&2 76.8% (69.2-83.2 C.I). Other camps 

performed as follows:  Khor Alwaral 49.6% (40.6-58.5 C.I), Alagaya & Dabat Bosin 68.4% (60.875.3 

C.I), El Kashafa 69.3% (61.2-76.5 C.I), and Jouri 72.3% (64.9-78.7 C.I). The proportion of households 

owning at least one LLIN was below the UNHCRΩǎ target >80%. The lowest was reported in Um 

Sangour 15.6% (10.0-22.6), while the highest was recorded in Al Radis 1&2 75.5% (67.8-82.1 C.I). 

These findings are in contradiction with operational realities as mass distribution of LLIN was recently 

conducted in all the camps and host communities in December 2017. The most plausible reason for 

this is the likelihood for refugees having sold these LLINs in order to take care of other essential 

needs.  

 

The retrospective mortality rates for the last 90 days (three months)  for crude mortality rate (CMR) 

and under five years old children mortality rate (U5MR) were within acceptable limits for an 

emergency context i.e. <1.0/10,000/day for CMR and <2.0/10,000/day for U5MR. CMR results ranged 

between 0.2 and 0.5/10,000/day, while U5MR ranged between 0.5 and 1.1/10,000/day. See table 1 

above for details.  

 

With reference to UNICEFΩǎ conceptual framework for causes of malnutrition, the survey results 

show ƎŀǇǎ ƛƴ ǘƘŜ ŀǊŜŀǎ ƻŦ ǊŜŦǳƎŜŜǎΩ ŦƻƻŘ ǎŜŎǳǊƛǘȅΣ ǾŀǊƛƻǳǎ ǎŜǊǾƛŎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƴǳǘǊƛǘƛƻƴ 

interventions and the general caring practices of community. Fragile dietary intake in terms of quality 

and quantity coupled with disease prevalence (mainly diarrhea and acute respiratory infections) were 

reported as main causes for high malnutrition prevalence. The irregularities of the monthly  food 

distribution, ongoing pipeline breakage for pulses and cooking oil, limited options of household 

income to access the missing commodities from local market and very weak coping strategies 

remains a key challenge.  

 

The relative weak programme implementation, dependency on single tool for admission criteria 

(using only MUAC as admission criteria for SAM and MAM cases) into the ongoing nutrition program, 
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loose referral linkages within the program (TSFPςOTP-SFP) and Blanket Supplementary programme, 

weak outreach interventions, nutritional and food resource sharing/dilutions at household level were 

among the observed gaps/issues of concern.   The survey findings call for an immediate and longer 

term solution to break the cycle of malnutrition in the refugee camps.  

 

Summary of Key Recommendations and Priorities  
 

Revisit the ongoing nutrition admission procedures (routine/active case finding and periodic MUAC 

screening) for the timely detection of malnutrition and maximize admission rate.  (UNICEF, WFP and 

Nutrition partners).  

 

Apply mixed admission criteria (MUAC and Weight-For-Height/WFH), check children at risk group 

(MUAC >12.5 cm and <13.5 cm) by WFH for secondary level screening to maximize opportunity to 

identify malnourished children during screening. (Nutrition partners/SRCS, MOH, MSF, GHF)  

 

WFP should consider separating blanket supplementary feeding program (BSFP) from the monthly 

food ration distribution and link this with the nutrition program. The BSFP program should be used as 

an opportunity for timely detection of malnutrition, nutrition/health education etc. (WFP and 

Nutrition partners).  

 

Minimize fragmentation of nutrition program in the camps and look for comprehensive approach, 

WFP and UNICEF to discuss and integrate the TFP and SFP program to ensure effective resource 

utilization and increased program quality.  

 

UNICEF, UNHCR and partners to consider conducting Knowledge, Attitude and Practices (KAP) survey 

to assess the current knowledge, attitude and practices of communities regarding Infant and Young 

Children Feeding practices, WASH and behavioural changes of community awareness promotion.  

 

Revisit the ongoing general food assistance modalities and devise a mechanisms to compensate 

missing food commodity from the food basket, conduct feasibility study for the combined cash and 

an in-kind assistance arm to avoid irregularities of food assistance. (WFP, UNHCR and food security 

partners).  

 

Look for alternative forms of assistance which leads towards food secured households. UNHCR, WFP 

and government counterparts to plan for detailed study on food security situation for refugees and 

apply target-based approach to minimize dependency on routine food assistance.   

 

Maintain and strengthen the provision of comprehensive community based primary health care 

programme for refugee and host populations. (UNHCR, WHO, UNICEF, UNFPA, health and nutrition 

partners) 
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Develop a strategy for periodic de-worming (<5yrs age children and above/school age children) 

campaign for refugees and host population, at least two times in the year to curb the high morbidity 

caseload with intestinal worms. (UNHCR, WHO, MOH and health partners). 

 

Establish what happened to the LLINs that were distributed in all camps during the mass distribution 

ŎŀƳǇŀƛƎƴ ƛƴ нлмтΣ ŀǎ [[Lb ŎƻǾŜǊŀƎŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ¦bI/wΩǎ ǘŀǊƎŜǘ Ҕул҈Φ !ŘŘƛǘƛƻƴŀƭƭȅΣ 

monitor proper usage of these LLINs. (UNHCR, WHO, MOH and health partners). 

 

Establish a clear outreach strategy, context specific awareness promotion which includes a wider 

perspective (Health, Nutrition, WASH etc.) with a clear monitoring approach to ensure appropriate 

messages are delivered and reflected on behavioural changes. (Health and nutrition technical 

working group at National and state level).  
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1. Introduction  

 

Descriptions of study area 

 

White Nile state is located in the Southern part of Sudan, sharing an international border with South 

Sudan in the South, national borders with South and the North Kordofan States to the west, Al Gezira 

and the Sennar States to the East, and Khartoum State to the North. Rabak is the capital of the State 

with other important cities includes Kosti, Elduein, Gutaina, Tandaliti and El Jabalain. It consists of 

nine localities, with an approximate total area of 30,411 km2. The economy heavily relies on 

agricultural and livestock activities. Fishery is another livelihood means which covers a substantial 

amount of food source and income for populations residing across riverbanks. The rain-fed 

agriculture comprises crop mix sorghum as the major crop, which together with sesame and millet, 

form about 97% of the total area under this system. There are also other crops grown on a limited 

scale such as groundnut, watermelon and guar. Sesame is cultivated as main cash income,  but it 

requires high inputs (such as pesticides) during cultivation and harvest season, therefore too costly 

for small farmers to grow.  For this reason, sesame is grown mostly by the rich farmers in the large 

scale as mechanized farming1. Women often cultivate small home gardens with a variety of crops. 

During the agricultural season between October to December and March/April, male family members 

migrate to large-scale mechanized and irrigated farms in western parts of the state to work as 

agricultural labourers. The labour demand also absorbs Persons of Concern (POCs) settled in the 

White Nile State. Though POCs are settled in the potential agriculture area (rain-fed and irrigable) 

and close to the White Nile River, the benefit from these resources is limited. Land in refugee areas is 

owned by the community/private, and access to the land remained with individual agreements with 

the landowners.    

 

Persons of Concern in White Nile State  

 

The conflict in South Sudan coupled with food insecurity situation forced hundreds of thousands of 

civilians, and this outflow continues into neighbouring countries including Sudan. The majority of 

refugees originate from SƻǳǘƘ {ǳŘŀƴΩǎ ¦ǇǇŜǊ bƛƭŜ όуо%), followed by Jonglei (9%), and Unity (8%). 

Refugees in small numbers also arrived from NBeG, WBeG, Eastern, Western, Central Equatorial, 

Warrap and the Lakes.  As of the end of February 2018, over 418,914 South Sudanese refugees had 

arrived in Sudan since December 2013, out of which about 171,562 are hosted in White Nile State, 

living across eight refugee camps and within host communities. The camps were established through 

time since May 2014 and continue receiving new arrivals2. The two camps Alagaya and Dabat Bosin 

situated in the Eastern part of river White Nile, in El Jabalein locality and the others including Jouri, 

Kashafa, El Radius 1 & 2, Um Sangour and Khor Alwaral are situated in the western part of the river in 

El Salaam locality. The refugees are dominantly from Nuer and Shuluk ethnic background. Nuer are 

settled only in Alagaya and Um Sangour camps.   

                                                           
1 FAO 2011, Food Security in the White Nile State, joint household food security assessment. 

2 UNHCR monthly statistical report as of February 2018 
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Table 2 : Population per camp (UNHCR ProGres as of February 2018) 

Camp/site Total Individuals Total HH 

JOURI 9,614 2,459 

El KASHAFA 13,015 3,026 

ALAGAYA 15,321 4,327 

DABAT BOSIN 3,025 820 

AL RADIS 1 11,401 2,914 

AL RADIS 2 22,973 5,676 

UM SANGOUR 16,911 5,278 

KHOR ALWARAL 48,898 12,761 

Total  141,158 37,261 

 

Coordination  

 

UNHCR in collaboration with the government counterpart Commission of Refugees (COR) supports a 

coordinated response to refugees in Sudan. UNHCR also co-leads the national inter-agency Refugee 

Consultation Forum (RCF). Under the RCF there are national-level sectoral Technical Advisory Groups 

(TAGs) which includes health and nutrition TAG and field-level Refugee Working Groups (RWGs), 

aimed at contributing to an effective coordination mechanism for the refugee response at all levels. 

UNHCR, WFP, UNICEF, UNFPA and WHO in collaboration with the government of Sudan and partners, 

international and local agencies, has been providing lifesaving assistance and continue working 

towards ensuring the continuation of assistance to address health and nutritional needs for refugees 

on arrival at reception centers, in the camps and mixed settlements.   

 

Nutrition Situation 

 
The Community Management of Acute Malnutrition (CMAM) programme is the main nutrition 

activity in the Camps. The programme is generally the extension of national nutrition strategy which 

implies interagency coordinated effort, through sector-led coordination under the auspices of the 

Ministry of Health and specialized UN agencies, UNICEF, WHO, WFP and UNHCR. Project 

implementing and operational partners are guided by the national protocol and supported by the 

mandated UN agencies. Accordingly, UNICEF is responsible for the mobilization of therapeutic 

resources and provide technical guidance for the treatment of severe acute malnutrition (SAM). WFP 

is responsible for the mobilization of supplementary food which covers treatment of Moderate Acute 

Malnutrition (MAM), emergency Blanket supplementary feeding programme for pregnant women, 

lactating mothers, children 6-59 months and new arrivals. Ministry of Health is responsible and the 

main channel to receive and mobilize nutrition resources from the center to facility levels. UNHCR is 

responsible for coordination and providing support to health and nutrition programme at reception 

centres and camps, and also avails funding to bridge gaps whenever partners are facing funding 

problems. The project in Jouri camp is implemented by MOH and supported by UNHCR. Operational 



21 

 

partner (MSF-S) supports the treatment of severe acute malnutrition with medical complications at 

facility based stabilization center (SC) in El Kashafa and Khor Alwaral. Therapeutic milk F75/F100 and 

ReSoMal for the SC is provided by UNICEF. 

 
The nutrition program comprises of a curative component for the treatment of severely and 

moderately acute malnutrition and protection or nutritional support for children 6 to 59 months of 

age, pregnant women and lactating mothers for the six months after delivery. Though the technical 

capacity and adherence to the WHO 2006 guidelines varies among camps, all camps in principle 

believe that they are implementing CMAM to address nutritional needs of persons of concerns. 

Nutrition services and activities in the camps at the time of the surveys included: Targeted 

Supplementary Feeding Programme (TSFP) for the treatment of Moderately Acute Malnutrition 

(MAM) by using Ready-to-Use Supplementary food (Plumpy-sup).   Therapeutic feeding programme 

(TFP) for the treatment of Severely Acute Malnutrition (SAM) is through the CMAM model by using 

Ready-to-Use Therapeutic food (Plumpy-nut). The Stabilization Center (SC) for the treatment of 

Severely Acute Malnutrition with medical complications using therapeutic milk and inpatient medical 

care.  

 

Periodic mass MUAC screening of children 6-59 months is undertaken every month  with the 

admission cut off point of <12.5 cm. During the time of survey some of the camps ceased this 

programme due to budget constraints for the payment of outreach workers.  

 

According to the above two figures there are significant differences between children screened on 

monthly-basis and total children in the nutrition program. For example, in January 61 children were 

screened as malnourished under SAM category, whereas 148 children were reported as new 

admission in the OTP and SC program. Though, admission into nutrition program is channelled from 

different sources (self-referral, health center referral, within program cross referral), the gap 

between the two indicators is wider and might be linked with data management and reporting.  

 

Partner NGOs, MSF-Spain, SRCS, GHF and Ministry of Health are the main partners implementing 

nutrition and health programme in White Nile camps. In terms of operations, periodic and regular 

MUAC screening are undertaken by volunteers and outreach workers for the admission of 

malnourished children into the programme. Weight-for- height criteria is less utilised at community 

and facility level.  
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Figure Number of children age below 5 years in the nutrition programme January-March 2018 
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White Nile refugee camps were selected for the piloting of IYCF-framework, accordingly UNHCR supported 

MOH budget for the recruitment of IYCF focal personnel and operational costs. UNICEF also supports elements 

of IYCF. The IYCF aspects of nutrition programme is limited to awareness activities and it is difficult to measure 

the progress or impact in a precise manner.  

 

Food Security 

 

Refugees in the White Nile camps are dependent on the general food ration which is provided by 

WFP on monthly-basis. Access to additional sources of food/income is limited. WFP provides monthly 

food assistance through a Field Level Agreement (FLA) with SRSC. At the time of the survey, the 

planned General Food Distribution (GFD) comprised of cereals, pulses, vegetable oil, and salt with the 

assumption of meeting the energy requirements 2,081 kcal per person per day (see Table 3 below). 

However, pipeline break was encountered since the beginning of the year, pulses and oil were 

missing from the food basket, and the total amount which was distributed was estimated  at about 

1,600 Kilocalories per person per day.   
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Table 3: Contents of the current general food ration ς White Nile refugee camps  

Recommended daily minimum kcal is 2,100 per person 

 

Health situation  

 

Primary healthcare services are provided in health facilities which are either run by the SMoH or 

NGOs in respective camps. El Kashafa and Khor Alwaral camps health facilities are run by MSF-Spain. 

Services are provided include primary healthcare and elements of secondary level care. This facility 

also has a stabilisation Center (SC) for the treatment of severely malnourished children with medical 

complications. Um Sangour, Al Radis 1 & 2 healthcare facilities are managed by SRCS. Alagaya, Dabat 

Bosin and Jouri healthcare facilities are supported by the SMoH. The referral system for secondary 

healthcare linked to General Hospitals in Jabalein and Kosti. Health promotion is an integral part of 

primary healthcare which is supported through community volunteers/ incentive workers. With 

exception of MSF-supported facilities the rest of healthcare system primarily supported by UNHCR, 

WHO, UNICEF and UNFPA.  

In a descending order, the main causes of morbidity/illness in all camps is as follows: malaria, 

respiratory tract infections, diarrhoea, intestinal worms, and skin diseases. The disease prevalence 

varies with seasonal trends e.g. during the rainy/cold season the commonest morbidities are 

respiratory tract infections, malaria and diarrhoea. There are no seasonal variations among intestinal 

worms and skin diseases, which mainly affect children throughout the year. 

 

Water and sanitation situation 

 

White Nile camps are situated adjacent to River White Nile, and the water supply in all camps is 

connected to the river. Water is regularly collected from the river, treated and pumped to 

distribution points which are fixed in the appropriate locations, and easily accessed by the 

community. The quality of water is good, however, interruption of water supply is encountered in 

some of the locations due to pumping problems, which affects distribution of the amount per person 

per day < 15 Litres (Sphere Minimum Standard).  

 

Although hygiene promotion varies between the camps, all locations have family shared latrines 

close to their shelters. However, the presence of open defecation in the surroundings of the camps is 

RATION CONTENTS Daily 

Ration 

Energy Protein Fat Calci

um 

Copper Iodine Iron Magne

sium 

Seleniu

m 

Zinc 

  g/person/day kcal g g mg mg µg Mg mg µg mg 

SORGHUM, GRAIN  475 1,610 53.7 15.7 133 5.1 - 20.9 903 58.0 7.3 

LENTILS 60 206 15.5 0.6 34 0.3 - 4.5 73 5.0 2.9 

OIL, VEGETABLE [WFP] 30 265 0.0 30.0 0 - - 0.0 - - - 

SALT, IODISED [WFP] 5 0 0.0 0.0 - - 200 - - - 0.0 

Ration totals: 570 2,081 69 46 167 5.4 200 25.4 976 62.9 10.2 

Beneficiary 

requirements for:  
2,100 52.5 40.0 989 1.1 138 32.0 201 27.6 12.4 

  99% 132% 116% 17% 495% 145% 79% 485% 228% 82% 

  67% 13.3% 20.0%   
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indicative of the inadequate number of latrines to meet the needs. Additionally, the designs might 

not be culturally suitable to the context. Inadequate of knowledge on the utilization of latrines is also 

a possibility. 

    

2. Survey Objectives 

 

The survey was aimed at assessing the general health, nutrition and mortality indices of refugees in 

order to formulate action-oriented recommendations for appropriate nutrition, public health and 

related interventions.  

 

Specific Objectives:  
 

Primary objectives:  

a. To determine the prevalence of acute malnutrition among children 6-59 months 

b. To determine the prevalence of stunting among children 6-59 months 

c. To assess the two-week period prevalence of diarrhoea among children 6-59 months 

d. To assess the prevalence of Anaemia among children 6-59 months and women of 

reproductive age (non-pregnant, 15-49 years) 

e. To determine the coverage of measles vaccination among children 9-59 months 

f. To determine the coverage of vitamin A supplementation in the last six months among 

children 6-59 months  

g. To investigate IYCF practices among children 0-23 months  

h. To assess the proportion of households that use an adequate quantity of water per 

person per day 

i. ¢ƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΩǎ ŀŎŎŜǎǎ ǘƻ ƛƳǇǊƻǾŜŘ ǿŀǘŜǊΣ ǎŀƴƛǘŀǘƛƻƴ ŀƴŘ ƘȅƎƛŜƴŜ 

facilities.  

j. To determine the coverage of ration cards and the duration the General Food 

Distribution (GFD) ration lasts for recipient households 

k. To determine the extent to which negative coping strategies are used by households 

l. To assess household dietary diversity 

m. To determine the utilization of mosquito nets (all types and LLINs) by the total 

population, children 0-59 months and pregnant women 

n. To make recommendations on actions to be undertaken to address the situation 

Secondary objectives:  

o. To assess crude and under-five mortality rates in the refugee settlements in the last 

three months.  

p. To determine enrolment into Antenatal Care clinic and coverage of iron-folic acid 

supplementation in pregnant women. 

q. To assess the enrolment status of children 6-59 months into selective feeding 

programmes (OTP/SC and TSFP). 
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3. Methodology  

 

The surveȅ ŦƻƭƭƻǿŜŘ ¦bI/wΩǎ {ǘŀƴŘŀǊŘƛȊŜŘ 9ȄǇŀƴŘŜŘ bǳǘǊƛǘƛƻƴ {ǳǊǾŜȅ ό{9b{ύ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ǊŜŦǳƎŜŜ 

populations.  

3.1  Sampling procedures and sample size calculations  

 

The total households in the camps are considered as the sampling frame. A Household is considered 

as sampling unit and the total number of households to be studied were calculated by using ENA 

simple random sampling method. The data range for the sampling frame was taken from the total 

number of households which were labelled during the time of the survey. Empty houses were 

excluded from sampling.  

 

Systematic/Interval random sampling method was used to estimate a representative sample of 

households and children, based on the expected prevalence of global acute malnutrition. The 

prevalence of global acute malnutrition (GAM) was derived from the 2016 SENS survey and a higher 

prevalence value from the confidence interval was used in order to maximize the sample size. The 

estimated desired precision (±5), proportion of children below 5 years, and average household size 

with a 10% allowance for non-response was used. Finally, a correction was made for the smaller 

population size as per the ENA for SMART guideline. Population data was obtained from the UNHCR 

ProGres database (as of 31st February 2018), which has the demographic breakdown of the 

population through biometrics (secondary) level registration of all refugees in the camps. Table 4 

contains a summary of the sample size calculation. 

 

Table 4 : Sample size calculation  

 
Khor  

Alwaral 
Um  

Sangour 
Al Radis  

1 & 2 
El Kashafa Jouri 

Alagaya & 
Dabat 
Bosin 

Estimated prevalence (%)  

(SENS 2016) 
23.3 23.3 23.3 25.0 25.0 17.7 

± Desired precision (%)  

(UNHCR SENS guidelines) 
±5 ±5 ±5 ±5 ±5 ±5 

Average household size (ProGres) 3.8 3.2 4.0 4.3 3.9 3.8 

<5 population (%)(ProGres) 21.2 25.7 18.5 17.3 17.9 23.0 

Non response households (NRR) (%) 10 10 10 10 10 10 

Total Population 48,898 16,911 34,374 13,015 9,614 18,346 

Children to be included 267 257 262 252 243 211 

Households to be included for 

Anthropometry and Health module  

(ENA for SMART) Including NRR 

409 385 437 419 430 299 

 

All eligible children aged 6-59 months from all selected households were included in the assessment 

of anthropometry, anaemia and health, while children aged 0-23 months were included for 

assessment infant and young child feeding practices. All selected households were assessed for 
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demographic data to estimate the mortality rate. Whereas half of the selected households were 

considered as representative and assessed for Food Security, WASH, Mosquito net coverage, and 

women (15-49 years) for HB level measurement (for anaemia determination) and coverage for 

antenatal care. 

 

3.2  Questionnaire and measurement methods  

 

Questionnaires 

 

Questionnaires were prepared in English language and were administered in Arabic and local 

language (Nuer and Shuluk) via translators. Following the SENS guideline, the six modules of SENS 

were used (anthropometry and health, Anaemia, IYCF, WASH, mosquito net coverage, and food 

security).  In addition, the mortality module was included to collect demographic data. Following 

these modules questionnaires were designed to provide information on the relevant indicators for 

the different target groups as indicated in the survey objectives. The six modules of questionnaires 

covered the following areas and measurements: 

 

Module 1 (anthropometry and health): Children 6-59 months- This included information on 

questions and measurements on children aged 6-59 months. Information was collected on 

anthropometric status, Oedema, enrolment in selective feeding programmes, immunization 

(measles), vitamin A supplementation in the last six months, morbidity from diarrhoea in past two 

weeks. 

 

Module 2 (Anaemia): Haemoglobin assessment among children aged 6 ς 59 months and non-

pregnant women: Women 15-49 years- This included questions and measurements on women aged 

15 ς пф ȅŜŀǊǎΦ LƴŦƻǊƳŀǘƛƻƴ ǿŀǎ ŎƻƭƭŜŎǘŜŘ ƻƴ ǿƻƳŜƴΩǎ ǇǊŜƎƴŀƴŎȅ ǎǘŀǘǳǎΣ ŜƴǊƻƭƳŜƴǘ ƛƴ !b/Σ ŎƻǾŜǊŀƎŜ 

of iron-folic acid pills.  

 

Module 3 (IYCF): Children 0-23 months- This included questions on infant and young child feeding 

(IYCF) practices among children aged 0-23 months. 

 

Module 4: Water, Sanitation and Hygiene (WASH) this included questions on the quantity of water 

used per household and the satisfaction with the drinking water supply, hygiene and sanitation. 

 

Module 5: Food Security: - This included questions on access and use of the GFD ration, negative 

coping mechanisms and household dietary diversity.  

 

Module 6: Mosquito net:-This included questions on proportion of households owning at least one 

mosquito net and utilization.  

 

Additional Module from SMART: Mortality- This included questions related to mortality in the last 

three months among the households.  
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3.3  Measurement methods  

 

a) Household-level indicators 

 

WASH, Food Security and Mosquito Net: The questionnaire that was used under this section was 

ŀŘƻǇǘŜŘ ŦǊƻƳ ǘƘŜ ¦bI/wΩǎ {ǘŀƴŘŀǊŘƛȊŜŘ 9ȄǇŀƴŘŜŘ bǳǘǊƛǘƛƻƴ {ǳǊǾŜȅ DǳƛŘŜƭƛƴŜǎ ŦƻǊ wŜŦǳƎŜŜ 

Populations.  

 

Mortality:  Individual-level mortality data collection was used from the SMART methodology.  

 

b) Individual-level indicators 

 

Sex of children: This was recorded as male or female. 

 

Birth date or age in months for children 0-59 months: the exact date of birth (day, month, and year) 

was recorded from birth certificates and checked on an EPI card or child health card. If no reliable 

proof of age was available, age was estimated in months using multiple approaches, by using a local 

seasonal and events calendar or by probing, checking if sibling age is known and length/height 

measurement was used for inclusion; the child had to measure between 65 cm and 110 cm. The age 

in mortality data was recorded in years.  

 

Age of women 15-49 years: unlike small children, the exact date of birth of women was difficult to 

explore. Reported age was recorded in years.  

 

Weight of children 6-59 months: measurements were taken to the closest 100 grams using an 

electronic scale (SECA scale).  All children were weighed without clothes. Female children were 

measured by female survey team inside the selected house, or keeping light clothes to address 

cultural sensitivity.  

 

Height/Length of children 6-59 months: ŎƘƛƭŘǊŜƴΩǎ ƘŜƛƎƘǘ ƻǊ ƭŜƴƎǘƘ ǿŀǎ ǘŀƪŜƴ ǘƻ ǘƘŜ ŎƭƻǎŜǎǘ 

millimeter using a wooden height board (Shorr Product). Height/age was used to decide on whether a 

child should be measured lying down (length) or standing up (height). Children less than 87cm (< 2 

years) were measured lying down, while those greater than or equal to 87cm were measured 

standing up.  

 

Oedema in children 6-59 months:  bilateral Oedema was assessed by applying gentle thumb 

pressure on top of both feet of the child for a period of three seconds (counting 1001 to 1003) and 

thereafter observing for the presence or absence of an indent.  
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MUAC of children 6-59 months: MUAC was measured at the mid-point of the left upper arm 

between the elbow and the shoulder and taken to the closest millimeter using a standard tape. 

MUAC was recorded in centimeters. 

 

Child enrolment in selective feeding programme for children 6-59 months: Selective feeding 

programme enrolment status was assessed for the outpatient therapeutic programme and for the 

supplementary feeding programme. This was verified by presence of a card or showing the mother or 

care-giver the sample products (Plumpynut and Plumpy Sup) given in the different programmes. 

 

Measles vaccination in children 6-59 months: Measles vaccination was assessed by checking for the 

measles vaccine on the EPI card if available or by asking the care-giver to recall if no EPI card was 

available. For ease of data collection, results were recorded on all children but were only analyzed for 

children aged 9-59 months. 

 

Vitamin A supplementation in last 6 months in children 6-59 months: Whether the child received a 

vitamin A capsule over the past six months was recorded from the EPI card or health card if available 

or by asking the caregiver to recall if no card is available. A vitamin A capsule was shown to the 

caregiver when asked to recall. 

 

Haemoglobin concentration in children 6-59 months and women 15-49 years: Hb concentration was 

taken from a capillary blood sample from the fingertip and recorded to the closest gram per deciliter 

by using the portable HemoCue Hb 301+ Analyzers (HemoCue, Sweden). If severe Anaemia was 

detected, the child or the woman was referred to health facility for treatment immediately. 

 

Diarrhoea in last two weeks in children 6-59 months: an episode of diarrhoea was defined as three 

loose stools or more in 24 hours. Caregivers were asked if their child had suffered from episodes of 

diarrhoea in the past two weeks. 

 

ANC enrolment and iron/folic acid pills coverage: if the surveyed woman was pregnant, it was 

assessed by card or recall whether she was enrolled in the ANC programme and was receiving iron-

folic acid pills. 

 

Infant and young child feeding practices in children 0-23 months: infant and young child feeding 

ǇǊŀŎǘƛŎŜǎ ǿŜǊŜ ŀǎǎŜǎǎŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ¦bI/wΩǎ {ǘŀƴŘŀǊŘƛȊŜŘ 9ȄǇŀƴŘŜŘ bǳǘǊƛǘƛƻƴ {ǳǊǾŜȅ DǳƛŘŜƭƛƴŜǎ 

for Refugee Populations. 

 

Referrals: Children aged 6-59 months were referred to health centre/post for treatment when MUAC 

was < 12.5 cm, when Oedema was present, or when haemoglobin was < 7.0 g/dL. Women of 

reproductive age were referred to the hospital for treatment when haemoglobin was < 8.0 g/dL. 

 

3.4  Case definitions, inclusion crit eria and calculations  
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Mortality:  The Crude Mortality Rate (CMR) was expressed as the number of deaths per 10,000 

persons per day. The formula below was applied: 

 

Crude Death 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 during recall period 

d = Number of people who left household during recall period 

e = Number of births during recall period 

f = Number of deaths during recall period 

 

Malnutrition in children 6-59 months: Acute malnutrition was defined using weight-for-height index 

values or the presence of Oedema and classified as show in the table below. Main results are 

reported after analysis using the WHO 2006 Growth Standards.  

 

Table 5 : Definitions of acute malnutrition using weight-for-height and/or Oedema in children 6ς59 months  

Categories of acute 

malnutrition 

Percentage of median (NCHS 

Growth Reference 1977 only) 

Z-scores (NCHS Growth Reference 1977 

and WHO Growth Standards 2006) 

Bilateral 

Oedema 

Global acute malnutrition  <80% < -2 z-scores Yes/No 

Moderate acute malnutrition  ғул҈ ǘƻ җтл҈ < -2 z-ǎŎƻǊŜǎ ŀƴŘ җ -3 z-scores No 

Severe acute malnutrition  >70% > -3 z-scores Yes 

<70% < -3 z-scores Yes/No 

 

Stunting, also known as chronic malnutrition was defined using height-for-age index values and was 

classified as severe or moderate based on the cut-off points shown below. Main results are reported 

according to the WHO Growth Standards 2006.  

 

Table 6 : Definitions of stunting using height-for-age in children 6ς59 months 

Categories of stunting 
Z-scores (WHO Growth Standards 2006 and NCHS Growth 

Reference 1977) 

Stunting <-2 z-scores 

Moderate stunting <-2 z-score and >=-3 z-score 

Severe stunting <-3 z-scores 

 

Underweight was defined using the weight-for-age index values and was classified as severe or 

moderate based on the following cut-offs. Main results are reported according to the WHO Growth 

Standards 2006.  
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Table 7 : Definitions of underweight using weight-for-age in children 6ς59 months 

Categories of underweight 
Z-scores (WHO Growth Standards 2006 and NCHS Growth 

Reference 1977) 

Underweight <-2 z-scores 

Moderate underweight <-2 z-scores and >=-3 z-scores 

Severe underweight <-3 z-scores 

 

Mid Upper Arm Circumference (MUAC) values were used to define proxy malnutrition according to 

the following cut-off points in children 6-59 months: 

 

Table 8 : Low MUAC values cut-offs in children 6-59 months 

Categories of acute malnutrition Categories of low MUAC values 

Global acute malnutrition <12.5 cm 

Moderate acute malnutrition җ ммΦр ŎƳ ŀƴŘ ғмнΦр ŎƳ 

Severe acute malnutrition < 11.5 cm:                       

 

Child enrolment in selective feeding programme for children 6-59 months: Feeding programme 

enrolment is estimated during the nutrition survey using the direct method as follows (reference: 

Emergency Nutrition Assessment: Guidelines for field workers. Save the Children. 2004):  

 

Coverage of SFP programme (%) = 

100 x No. of surveyed children with MAM according to SFP admission criteria who reported being registered in SFP 

No. of surveyed children with MAM according to SFP admission criteria 

 

Coverage of TFP programme (%) = 

100 x No. of surveyed children with SAM according to OTP admission criteria who reported being registered in OTP 

No. of surveyed children with SAM according to OTP admission criteria 

 

 

Infant and young child feeding practices in children 0-23 months 

Infant and young child feeding practices were assessed as follows based on the UNHCR SENS IYCF 

module (Version 1.3 (March 2012). 
 

Timely initiation of breastfeeding in children aged 0-23 months: 
 

Proportion of children 0-23 months who were put to the breast within one hour of birth 

Children 0-23 months who were put to the breast within one hour of birth 

Children 0-23 months of age 

 

Exclusive breastfeeding under 6 months:  

Proportion of infants 0ς5 months of age who are fed exclusively with breast milk: (including expressed 

breast milk or from a wet nurse, ORS, drops or syrups (vitamins, breastfeeding minerals, medicines) 

Infants 0ς5 months of age who received only breast milk during the previous day 

Infants 0ς5 months of age 
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Continued breastfeeding at 1 year:  

Proportion of children 12ς15 months of age who are fed breast milk 

Children 12ς15 months of age who received breast milk during the previous day 

Children 12ς15 months of age 

 

Introduction of solid, semi-solid or soft foods:  

Proportion of infants 6ς8 months of age who receive solid, semi-solid or soft foods 

Infants 6ς8 months of age who received solid, semi-solid or soft foods during the previous day 

Infants 6ς8 months of age 

 

Children ever breastfed:   

Proportion of children born in the last 24 months who were ever breastfed 

Children born in the last 24 months who were ever breastfed 

Children born in the last 24 months 

 

Continued breastfeeding at 2 years:  

Proportion of children 20ς23 months of age who are fed breast milk 

Children 20ς23 months of age who received breast milk during the previous day 

Children 20ς23 months of age 

 

Consumption of iron rich or iron fortified foods in children aged 6-23 months: 

Proportion of children 6ς23 months of age who receive an iron-rich or iron-fortified food that is 

specially designed for infants and young children, or that is fortified in the home. 

Children 6ς23 months of age who received an iron-rich food or a food that was specially designed for 

infants and young children and was fortified with iron, or a food that was 

Fortified in the home with a product that included iron during the previous day 

Children 6ς23 months of age 

 

Bottle feeding: 

Proportion of children 0-23 months of age who are fed with a bottle 

Children 0ς23 months of age who were fed with a bottle during the previous day 

Children 0ς23 months of age 

 

Anaemia in children 6-59 months and women of reproductive age non pregnant (15-49 years): 

Anaemia was classified according to the following cut-off points in children 6-59 months and non-

pregnant women of reproductive age. Pregnant women were not included in this survey for the 

assessment of Anaemia as recommended by UNHCR {pregnant women are not to be included in 

routine nutrition surveys for the assessment of Anaemia due sample size issues, (usually a small 

number of pregnant women are found) as well as the difficulties in assessing gestational age in 

pregnant women)}. 
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Table 9 : Definition of Anaemia (WHO 2000) 

Age/Sex groups  Categories of Anaemia (Hb g/dL) 

Total Mild Moderate Severe 

Children 6 - 59 months <11.0 10.9 - 10.0 9.9 - 7.0 < 7.0 

Non-pregnant adult females 15-49 years <12.0 11.9 - 11.0 10.9 - 8.0 < 8.0 

 

Classification of public health problems and targets 

 

Mortality: The following thresholds are used for mortality. 

 

Table 10 : Mortality benchmarks for defining crisis situations (NICS, 2010) 

Emergency threshold 

/5w Ҕ мκмлΣллл κ ŘŀȅΥ ΨǾŜǊȅ ǎŜǊƛƻǳǎΩ 

CDw Ҕ н κмлΣллл κŘŀȅΥ Ψƻǳǘ ƻŦ ŎƻƴǘǊƻƭΩ 

/5w Ҕ р κмлΣллл κŘŀȅΥ ΨƳŀƧƻǊ ŎŀǘŀǎǘǊƻǇƘŜΩ 

(double for U5MR thresholds) 

 

Anthropometric data: The target for the prevalence of global acute malnutrition (GAM) for children 

6-59 months of age by camp, country and region should be < 10% and the target for the prevalence 

of severe acute malnutrition (SAM) should be <2%. The table below shows the classification of public 

health significance of the anthropometric results for children under-5 years of age according to WHO: 

 

Table 11: Classification of public health significance for children under 5 years of age  

Prevalence % Critical Serious Poor Acceptable 

Low weight-for-height җнл 15-19 10-14 <10 

Low height-for-age җпл 30-39 20-29 <20 

Low weight-for-age җол 20-29 10-19 <10 

 

Selective feeding programmes:  

 

Table 12 : Performance indicators for selective feeding programmes * 

Category Recovery Case fatality Defaulter rate 

Coverage 

Rural areas Urban areas Camps 

SFP >75% <3% <15% >50% >70% >90% 

TFP >75% <10% <15% >50% >70% >90% 

* UNHCR and WFP selective feeding guideline 2011 and SPHERE standards for performance 

 

Measles vaccination coverage: UNHCR recommends target coverage of 95% (same as Sphere 

Standards). 
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Vitamin A supplementation coverage: UNHCR performance indicator; target for vitamin A 

supplementation coverage for children aged 6-59 months by camp, country and region should be 

>90%. 

 

Anaemia data: UNHCR Strategic Plan for Nutrition and Food Security (2008-2010) states that the 

targets for the prevalence of Anaemia in children 6-59 months of age and in women 15-49 years of 

age should be low i.e. <20%. The severity of the public health situation should be classified according 

to WHO criteria as shown in the following Table. 

 

Table 13 : Classification of public health significance (WHO 2000) 

Prevalence % High Medium Low 

Anaemia җпл 20-39 5-19 

 

WASH: Diarrhoea caused by poor water, sanitation and hygiene accounts for the annual deaths of 

over two million children under five years old. Diarrhoea also contributes to high infant and child 

morbidity and mortality by directly affectinƎ ŎƘƛƭŘǊŜƴΩǎ ƴǳǘǊƛǘƛƻƴŀƭ ǎǘŀǘǳǎΦ wŜŦǳƎŜŜ ǇƻǇǳƭŀǘƛƻƴǎ ŀǊŜ 

often more vulnerable to public health risks and reduced funding can mean that long term refugee 

camps often struggle to ensure the provision of essential services, such as water, sanitation and 

hygiene. Hygienic conditions and adequate access to safe water and sanitation services is a matter of 

ensuring human dignity and is recognized as a fundamental human right. The following standards 

(amongst others) apply to UNHCR WASH programmes: 

 

Table 14: UNHCR WASH Programme Standards 

UNHCR Standard Indicator  

Average quantity of water available per person/day > or = 20 litres (post-emergency standard) 

Latrine provision <20 people/latrine (post-emergency standard) 

 

Mosquito Net: Malaria is related to Anaemia levels and acute malnutrition is often associated with 

increased mortality from malaria, especially among young children. 

 

Table 15 : UNHCR Mosquito net coverage Standards 

Indicator Name  Unit  Denominator  
Classification of public health 

significance or target  

Proportion of total households 
owning  at least one LLIN  

% Total number of households Target of >80% 

Average number of persons per LLIN  Number 
Sum of the number of LLINs in 
all households 

2 persons per LLIN 
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3.5  Training, coordination and supervision  

 

A total of six survey teams each consisting of six team members (anthropometry measurer, 

anthropometric assistant, interviewer, HB data collector, demography and team leader) were 

organized from SMOH, COR, HAC, GHF and SRCS. The team members were 36 in number and were 

experienced in conducting surveys and the majority of these previously participated in the 2016 SENS 

survey and had health/nutrition  background by training and profession. The teams were trained for 

five days in Kosti, followed by an additional day for field exercise for standardization and pilot testing. 

The training topics covered the following: purpose and objectives of the survey, roles and 

responsibilities of each team member, familiarization with the SENS questionnaires by reviewing the 

purpose of each question; interviewing skills, use of SMART phone and recording of data; 

interpretation of local/seasonal calendar of events and age determination; how to take 

anthropometric measurements and haemoglobin measurements and common errors usually made in 

the field, team work etc. The training included participatory approaches that covered a practical 

session for anthropometric measurement, HB measurement and role plays for household data 

collection. The practical session on anthropometric measurement involved volunteer children for 

practice. The practical session on haemoglobin measurement involved trainees measuring each 

otherΩǎ Iō  as well as undertaking a standardization test.  

 

The survey was coordinated and supervised by experienced technical experts from UNHCR, WFP, 

UNICEF, WHO, MOH, HAC, COR and GHF. Each survey team was given explanation on the purpose of 

the survey and issues of confidentiality ensuring that verbal consent was obtained before proceeding 

with the survey in the selected households.   

 

3.6  Data collection, entry and analysis  

 

Each survey team was provided with a list of households to be surveyed on a daily basis, and was 

advised to follow the precautionary measures below:  

¶ If an individual or an entire household was absent the teams were instructed to return to the 

household or revisit the absent individual up to two times on the same survey day. If they 

were unsuccessful after this, the individual or the household was recorded as an absence and 

they were not replaced with another household or individual. 

¶ If the individual or an entire household refused to participate then it was considered as a 

refusal and the individual or the household were not replaced with another. 

¶ If a selected child was disabled with a physical deformity preventing certain anthropometric 

measurements, the child was still included in the assessment of the other indicators 

¶ If it was determined that a selected household did not have any eligible children, the relevant 

questionnaires were administered to the household. 

¶ * If a selected child was found to be admitted in the nutrition or health center the team visited 

ǘƘŜ ŎŜƴǘŜǊ ǘƻ ǘŀƪŜ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ǘƘŜ ŎƘƛƭŘΩǎ ƛƴŦƻǊƳŀǘƛƻƴΦ LŦ ƛǘ ǿŀǎ ƛƳǇƻǎǎƛōƭŜ ǘƻ Ǿƛǎƛt 

the center, the child was given an ID number and considered as absent and not replaced. A 

note was made that the child was in a nutrition/health center at the time of the survey.  
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*This recommendation differs from the standard SMART recommendation which considers nutrition 

surveys that are usually conducted in large geographic areas and where it is often not possible to go 

to the nutrition or health center for measurement of the admitted children. 

 

Data collection was carried out over five days period in each location and data collection was 

administered using android Tablet. The data from the Tablet was synchronized with the server daily. 

After this the various records were downloaded from the server as (csv) files to serve as a back-up 

thus minimizing the risk of data loss from the server and check the data quality. All the (csv) data 

were converted into Excel and data for children 6-59 months was transferred to ENA for SMART 

software for data analysis while that of the other indicators was transferred and analyzed by Epi-Info 

software.   

 

At the end of the data collection, a complete set of data was ready. All data files were cleaned before 

analysis. Duplicate entries and incomplete data were identified in Excel and excluded from analysis. 

Analysis was performed using ENA for SMART and Epi Info software. The SMART Plausibility Report 

was generated for each complete set of survey data in order to check the quality of the 

anthropometric data and a summary of the key quality criteria is shown in Appendix 1. 

 

Nutritional indices were cleaned using flexible cleaning criteria from the observed mean (also known 

as SMART flags in the ENA for SMART software), rather than the reference mean (also known as 

WHO flags in the ENA for SMART software). This flexible cleaning approach is recommended in the 

UNHCR SENS Guidelines in accordance with SMART recommendations. For the weight-for-height 

index, a cleaning window of +/- 3 SD value contained in the SMART for ENA software was used 

(Version: July 9th , 2015). 

 

Quality control  

 

Quality was maintained by comprehensive training and an intensive support supervision approach 

during the data collection period. The ENA-SMART plausibility check for anthropometric 

measurement was generated on a daily-basis and feedback was provided to the teams. The use of 

pre-programmed Android Tablets for data collection was used. Quality of data was ensured through: 

crosschecking of filled questionnaires on daily basis and daily review of performance of the data 

collection teams in addressing any difficulties encountered. The measurement tools were calibrated 

every morning before the start of the data collections; HemoCue machines were checked on a daily-

basis. Daily reminders were made on proper use of the micro-cuvettes, digital weight scale and 

height measuring board. Additionally, all survey tools were duly maintained.  

 

3.7  Ethical consideration and consent of study population  

 

During the protocol development relevant partners, MOH, UNICEF and WFP were consulted and their 
respective input/feedback was duly incorporated. Each step of the survey was shared with relevant 
partners in order to ensure active participation and also keeping them updated on the progress. The 
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camp management, from COR and HAC were also informed at all levels. Refugee working group 
forum and health and nutrition technical meetings were used as an opportunity to share information 
with respect to the survey. Prior to the actual field work, community leaders and community 
members were informed about the survey. Household labeling was also used as an opportunity to 
pass messages to all community members.  
 
Main ethical considerations including keeping privacy, cultural sensitivities and any issues associated 
with rights and dignity of the study populations were considered and respected. Given the 
comprehensive nature of the survey and taking of peripheral blood, verbal consent was obtained 
from individuals or/and households before the interviews, anthropometric measurements and 
haemoglobin test. Children and women with serious health and nutrition problems (either sick or 
malnourished) were referred to the health center for further assessment and treatment.  
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4. Results per Location 

 

4.1  Anthropometric results (based on WHO standards 2006):  

 

4.1.1 Results from Khor Alwaral 
 

 
The percentage of U5 and average household size were derived from ProGres data base. The 

population used in the survey were presented as shown in Table 4.1.1 below.  

Table 4.1. 1 :   Demographic Characteristics of the study population in Khor Alwaral 2018 

Total households planned 409 

Total households surveyed  392 

Total population surveyed 1,958 

Total U5 surveyed 362 

Average household size 3.8 

% of U5 21.2 

 
Table 4.1. 2 : Distribution of age and sex of sample 

AGE 

(mo) 

Boys Girls Total Ratio 

 

no. % no. % no. % Boy:girl 

6-17  44 53.0 39 47.0 83 24.0 1.1 

18-29  42 55.3 34 44.7 76 22.0 1.2 

30-41  37 57.8 27 42.2 64 18.5 1.4 

42-53  43 55.8 34 44.2 77 22.3 1.3 

54-59  24 52.2 22 47.8 46 13.3 1.1 

Total  190 54.9 156 45.1 346 100.0 1.2 

Figure 4. 1: Population age and sex pyramid 
 
Table 4.1. 3: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or Oedema) and by 
sex 

Indicator 

All 

n = 346 

Boys 

n = 190 

Girls 

n = 156 

% (95% C.I.) 

Prevalence of global malnutrition  

(<-2 z-score and/or Oedema) 

(67) 19.4 % 

(15.5 - 23.9) 

(39) 20.5 % 

(15.4 - 26.8)  

(28) 17.9 % 

(12.7 - 24.7) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no Oedema)  

(46) 13.3 % 

(10.1 - 17.3) 

(26) 13.7 % 

(9.5 - 19.3) 

(20) 12.8 % 

(8.5 - 19.0) 

Prevalence of severe malnutrition  

(<-3 z-score and/or Oedema)  

(21) 6.1 % 

(4.0 - 9.1) 

(13) 6.8 % 

(4.0 - 11.4) 

(8) 5.1 % 

(2.6 - 9.8) 

The prevalence of Oedema is 0.3 % 
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The overall weight-for-height Z-score (and/or Oedema) in Khor Alwaral shows a critical nutrition 

situation, with high prevalence of Global Acute Malnutrition (GAM) 19.4% (15.5-23.9 C.I) and SAM 

6.1% (4.0-9.10 C.I), above the emergency threshold as per the WHO classification (GAM prevalence 

>15% and SAM >2%).  

 
 

 

Figure 4. 2: Distribution of weight-for-height z-
scores (based on WHO Growth Standards) in Khor 
Alwaral  
 

The figure shows that the weight-for-height z-

score distribution is shifted to the left, which 

indicates a poorer nutritional status in 

comparison to the international WHO 

Standard population of children aged 6-59 

months.

 

Figure 4. 3: Trend in Prevalence of GAM and SAM in Children 6-59 months Khor Alwaral, Sudan: 2016 ς 2018 
 

 

 

Trend analysis, with respect to comparison of SENS 2016 and 2018 results, the overall nutrition 

situation in the Khor Alwaral camp showed no significant improvement, as this has remained in the 

critical category. This could be attributed to the fact that this camp continues to receive new arrivals 

and also hosts a large number of refugee population. It is also worth noting that refugees coming 

from South Sudan suffer from food insecurity (IPC phase 4) and experience exhausting journeys. 

Additionally, there are inadequate social services in the camps, and the community outreach 

activities are relatively weak including active case finding component.    
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Table 4.1. 4 : Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or Oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 
(<-3 z-score) 

Moderate wasting  

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 83 8 9.6 12 14.5 62 74.7 1 1.2 

18-29 76 2 2.6 10 13.2 64 84.2 0 0.0 

30-41 64 3 4.7 6 9.4 55 85.9 0 0.0 

42-53 77 4 5.2 12 15.6 61 79.2 0 0.0 

54-59 46 3 6.5 6 13.0 37 80.4 0 0.0 

Total 346 20 5.8 46 13.3 279 80.6 1 0.3 

 

The prevalence of severe wasting is high in all children. Overall prevalence of severe wasting was 

5.8%. The highest was recorded in 6-17 months age category (i.e 9.6 %)  and the lowest was reported 

in the 18-29 months age group (i.e 2.6 %). 

 

Table 4.1. 5: Distribution of acute malnutrition and Oedema based on weight-for-height z-scores 

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

Oedema present  Marasmic kwashiorkor 

No. 0 

(0.0 %) 

Kwashiorkor 

No. 1 

(0.3 %) 

Oedema absent  Marasmic 

No. 20 

(5.8 %) 

Not severely malnourished 

No. 325 

(93.9 %) 

 

Table 4.1. 6: Prevalence of acute malnutrition based on MUAC cut off's (and/or Oedema) and by sex 

Indictor 

All 

n = 346 

Boys 

n = 190 

Girls 

n = 156 

% (95% C.I.) 

Prevalence of global malnutrition  

(< 125 mm and/or Oedema) 

(23) 6.6 % 

(4.5 - 9.8) 

(12) 6.3 % 

(3.6 - 10.7) 

(11) 7.1 % 

(4.0 - 12.2) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no Oedema)  

(17) 4.9 % 

(3.1 - 7.7) 

(7) 3.7 % 

(1.8 - 7.4) 

(10) 6.4 % 

(3.5 - 11.4) 

Prevalence of severe malnutrition  

(< 115 mm and/or Oedema)  

(6) 1.7 % 

(0.8 - 3.7) 

(5) 2.6 % 

(1.1 - 6.0) 

(1) 0.6 % 

(0.1 - 3.5) 

 
Table 4.1. 7: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or Oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 
(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

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

6-17 83 3 3.6 12 14.5 68 81.9 1 1.2 

18-29 76 1 1.3 4 5.3 71 93.4 0 0.0 

30-41 64 0 0.0 0 0.0 64 100.0 0 0.0 

42-53 77 1 1.3 1 1.3 75 97.4 0 0.0 

54-59 46 0 0.0 0 0.0 46 100.0 0 0.0 

Total 346 5 1.4 17 4.9 324 93.6 1 0.3 
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Table 4.1. 8 : Prevalence of underweight based on weight-for-age z-scores by sex 

Indictor 

All 

n = 345 

Boys 

n = 189 

Girls 

n = 156 

% (95% C.I.) 

Prevalence of underweight 

(<-2 z-score) 

(66) 19.1 % 

(15.3 - 23.6) 

(45) 23.8 % 

(18.3 - 30.4) 

(21) 13.5 % 

(9.0 - 19.7) 

Prevalence of moderate underweight 

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

(50) 14.5 % 

(11.2 - 18.6) 

(35) 18.5 % 

(13.6 - 24.7) 

(15) 9.6 % 

(5.9 - 15.3) 

Prevalence of severe underweight 

(<-3 z-score)  

(16) 4.6 % 

(2.9 - 7.4) 

(10) 5.3 % 

(2.9 - 9.5) 

(6) 3.8 % 

(1.8 - 8.1) 

 
Table 4.1. 9 : Prevalence of underweight by age category, based on weight-for-age z-scores 

Age 

(mo) 

Total 

no. 

Severe underweight 
(<-3 z-score) 

Moderate underweight 

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 82 6 7.3 11 13.4 65 79.3 1 1.2 

18-29 76 3 3.9 12 15.8 61 80.3 0 0.0 

30-41 64 3 4.7 11 17.2 50 78.1 0 0.0 

42-53 77 4 5.2 11 14.3 62 80.5 0 0.0 

54-59 46 0 0.0 5 10.9 41 89.1 0 0.0 

Total 345 16 4.6 50 14.5 279 80.9 1 0.3 

 

Table 4.1. 10: Prevalence of stunting based on height-for-age z-scores and by sex 

Indictor 

All 

n = 346 

Boys 

n = 190 

Girls 

n = 156 

% (95% C.I.) 

Prevalence of stunting 

(<-2 z-score) 

(43) 12.4 % 

(9.4 - 16.3) 

(29) 15.3 % 

(10.8 - 21.1) 

(14) 9.0 % 

(5.4 - 14.5) 

Prevalence of moderate stunting 

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

(32) 9.2 % 

(6.6 - 12.8) 

(23) 12.1 % 

(8.2 - 17.5) 

(9) 5.8 % 

(3.1 - 10.6) 

Prevalence of severe stunting 

(<-3 z-score)  

(11) 3.2 % 

(1.8 - 5.6) 

(6) 3.2 % 

(1.5 - 6.7) 

(5) 3.2 % 

(1.4 - 7.3) 

 
Table 4.1. 11 : Prevalence of stunting by age based on height-for-age z-scores 

Age (mo) Total no. 

Severe stunting 
(<-3 z-score) 

Moderate stunting 

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

Normal 

(> = -2 z score) 

No. % No. % No. % 

6-17 83 2 2.4 7 8.4 74 89.2 

18-29 76 4 5.3 12 15.8 60 78.9 

30-41 64 2 3.1 9 14.1 53 82.8 

42-53 77 3 3.9 4 5.2 70 90.9 

54-59 46 0 0.0 0 0.0 46 100.0 

Total 346 11 3.2 32 9.2 303 87.6 
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Table 4.1. 12 : Mean z-scores, Design Effects and excluded subjects  

Indicator 
n Mean z-scores ± 

SD 

Design Effect (z-

score < -2) 

z-scores not 

available* 

z-scores out of 

range 

Weight-for-Height 345 -1.10±1.12 1.00 1 0 

Weight-for-Age 345 -1.26±0.95 1.00 1 0 

Height-for-Age 346 -0.90±1.01 1.00 0 0 

* contains for WHZ and WAZ the children with edema. 

3.1. Mortality results (retrospective over three months/90 days prior to interview) 

 
Table 4.1. 13: Mortality rates 
CMR (total deaths/10,000 people / day):  0.2 (0.1-0.7,  95% CI)   

U5MR (deaths in children under five/10,000 children under five / day): 0.5 (0.1-5.1, 95% CI) 
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4.1.2 Results from Um Sangour  
 

The percentage of U5 and average household size were derived from ProGres data base. The 

population used in the survey were presented as shown in Table 4.1.14 below.  

Table 4.1. 14 :   Demographic Characteristics of the study population in Um Sangour 2018 

Total households planned 385 

Total households surveyed  371 

Total population surveyed 1,746 

Total U5 surveyed 347 

Average household size 3.2 

% of U5 25.7 

 
Table 4.1. 15 : Distribution of age and sex of sample 

AGE 

(mo) 

Boys Girls Total Ratio 

 

no. % no. % no. % Boy:girl 

6-17  38 46.9 43 53.1 81 25.1 0.9 

18-29  32 43.8 41 56.2 73 22.6 0.8 

30-41  27 48.2 29 51.8 56 17.3 0.9 

42-53  36 52.9 32 47.1 68 21.1 1.1 

54-59  30 66.7 15 33.3 45 13.9 2.0 

Total  163 50.5 160 49.5 323 100.0 1.0 

Figure 4. 4: Population age and sex pyramid 
 
Table 4.1. 16: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and by 
sex 

Indictor 

All 

n = 323 

Boys 

n = 163 

Girls 

n = 160 

% (95% C.I.) 

Prevalence of global malnutrition  

(<-2 z-score and/or Oedema) 

(52) 16.1 % 

(12.5 - 20.5) 

(33) 20.2 % 

(14.8 - 27.1) 

(19) 11.9 % 

(7.7 - 17.8) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no Oedema)  

(46) 14.2 % 

(10.8 - 18.5) 

(29) 17.8 % 

(12.7 - 24.4) 

(17) 10.6 % 

(6.7 - 16.4) 

Prevalence of severe malnutrition  

(<-3 z-score and/or Oedema)  

(6) 1.9 % 

(0.9 - 4.0) 

(4) 2.5 % 

(1.0 - 6.1) 

(2) 1.3 % 

(0.3 - 4.4) 

The prevalence of oedema is 0.0 % 
 

The overall weight-for-height Z-score (and/or Oedema) in Um Sangour showed a critical nutrition 
situation, with high prevalence of Global Acute Malnutrition (GAM) 16.1% (12.5-20.5 C.I) and SAM 
1.9% (0.9-4.0 C.I) slightly below the emergency threshold as per the WHO classification (GAM 
prevalence >15% and SAM >2%). The prevalence of acute malnutrition was higher amongst boys than 
in girls, and this might be related to child caring practices.   
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Figure 4. 5: Distribution of weight-for-height z-
scores (based on WHO Growth Standards) in Um 
Sangour  
 

The figure shows that the weight-for-height z-score 

distribution is shifted to the left, which indicates a 

poorer nutritional status in comparison to the 

international WHO Standard population of children 

aged 6-59 months. 

 
Figure 4. 6: Trend in Prevalence of GAM and SAM in Children 6-59 months Um Sangour, Sudan: 2016 ς 2018 
 

 
 

Trend analysis, with respect to comparison of SENS 2016 and 2018 results, the GAM and SAM rate in 

the Um Sangour camp shows some improvement. Although the GAM rate  is critical, the SAM rate is 

within acceptable limits and this significantly dropped from 4.4 % in 2016 to 1.9% in 2018. The high 

GAM rate is associated with increased number of MAM children, which is ultimately associated with 

SFP program coverage.  

 
Table 4.1. 17: Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 
(<-3 z-score) 

Moderate wasting  

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 81 4 4.9 18 22.2 59 72.8 0 0.0 

18-29 73 0 0.0 8 11.0 65 89.0 0 0.0 

30-41 56 0 0.0 6 10.7 50 89.3 0 0.0 

42-53 68 2 2.9 7 10.3 59 86.8 0 0.0 

54-59 45 0 0.0 7 15.6 38 84.4 0 0.0 

Total 323 6 1.9 46 14.2 271 83.9 0 0.0 

 

The prevalence of severe wasting was highest amongst children 6-17 months age category (i.e 4.9 %) 

and this was followed by the 42-53 months age group (i.e 2.9%). No cases of severe wasting were 

registered in other age categories.  
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Table 4.1. 18: Distribution of acute malnutrition and oedema based on weight-for-height z-scores 

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

Oedema present  Marasmic kwashiorkor 

No. 0 

(0.0 %) 

Kwashiorkor 

No. 0 

(0.0 %) 

Oedema absent  Marasmic 

No. 6 

(1.9 %) 

Not severely malnourished 

No. 317 

(98.1 %) 

 
Table 4.1. 19: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by sex 

Indicator 

All 

n = 323 

Boys 

n = 163 

Girls 

n = 160 

% (95% C.I.) 

Prevalence of global malnutrition  

(< 125 mm and/or Oedema) 

(19) 5.9 % 

(3.8 - 9.0) 

(4) 2.5 % 

(1.0 - 6.1) 

(15) 9.4 % 

(5.8 - 14.9) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no Oedema)  

(14) 4.3 % 

(2.6 - 7.1) 

(4) 2.5 % 

(1.0 - 6.1) 

(10) 6.3 % 

(3.4 - 11.1) 

Prevalence of severe malnutrition  

(< 115 mm and/or Oedema)  

(5) 1.5 % 

(0.7 - 3.6) 

(0) 0.0 % 

(0.0 - 2.3) 

(5) 3.1 % 

(1.3 - 7.1) 

 
Table 4.1. 20: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 
(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

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

6-17 81 4 4.9 11 13.6 66 81.5 0 0.0 

18-29 73 1 1.4 3 4.1 69 94.5 0 0.0 

30-41 56 0 0.0 0 0.0 56 100.0 0 0.0 

42-53 68 0 0.0 0 0.0 68 100.0 0 0.0 

54-59 45 0 0.0 0 0.0 45 100.0 0 0.0 

Total 323 5 1.5 14 4.3 304 94.1 0 0.0 

 

Table 4.1. 21: Prevalence of underweight based on weight-for-age z-scores by sex 

Indicator 

All 

n = 323 

Boys 

n = 163 

Girls 

n = 160 

% (95% C.I.) 

Prevalence of underweight 

(<-2 z-score) 

(43) 13.3 % 

(10.0 - 17.5) 

(25) 15.3 % 

(10.6 - 21.7) 

(18) 11.3 % 

(7.2 - 17.1) 

Prevalence of moderate underweight 

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

(41) 12.7 % 

(9.5 - 16.8) 

(23) 14.1 % 

(9.6 - 20.3) 

(18) 11.3 % 

(7.2 - 17.1) 

Prevalence of severe underweight 

(<-3 z-score)  

(2) 0.6 % 

(0.2 - 2.2) 

(2) 1.2 % 

(0.3 - 4.4) 

(0) 0.0 % 

(0.0 - 2.3) 
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Table 4.1. 22: Prevalence of underweight by age category, based on weight-for-age z-scores 

Age 

(mo) 

Total 

no. 

Severe underweight 
(<-3 z-score) 

Moderate underweight 

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 81 2 2.5 14 17.3 65 80.2 0 0.0 

18-29 73 0 0.0 8 11.0 65 89.0 0 0.0 

30-41 56 0 0.0 6 10.7 50 89.3 0 0.0 

42-53 68 0 0.0 8 11.8 60 88.2 0 0.0 

54-59 45 0 0.0 5 11.1 40 88.9 0 0.0 

Total 323 2 0.6 41 12.7 280 86.7 0 0.0 

 

Table 4.1. 23: Prevalence of stunting based on height-for-age z-scores and by sex 

Indicator 

All 

n = 323 

Boys 

n = 163 

Girls 

n = 160 

% (95% C.I.) 

Prevalence of stunting 

(<-2 z-score) 

(15) 4.6 % 

(2.8 - 7.5) 

(9) 5.5 % 

(2.9 - 10.2) 

(6) 3.8 % 

(1.7 - 7.9) 

Prevalence of moderate stunting 

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

(13) 4.0 % 

(2.4 - 6.8) 

(7) 4.3 % 

(2.1 - 8.6) 

(6) 3.8 % 

(1.7 - 7.9) 

Prevalence of severe stunting 

(<-3 z-score)  

(2) 0.6 % 

(0.2 - 2.2) 

(2) 1.2 % 

(0.3 - 4.4) 

(0) 0.0 % 

(0.0 - 2.3) 

 
Table 4.1. 24: Prevalence of stunting by age based on height-for-age z-scores 

Age 

(mo) 

Total 

no. 

Severe stunting 
(<-3 z-score) 

Moderate stunting 

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

Normal 

(> = -2 z score) 

No. % No. % No. % 

6-17 81 1 1.2 6 7.4 74 91.4 

18-29 73 0 0.0 4 5.5 69 94.5 

30-41 56 1 1.8 0 0.0 55 98.2 

42-53 68 0 0.0 2 2.9 66 97.1 

54-59 45 0 0.0 1 2.2 44 97.8 

Total 323 2 0.6 13 4.0 308 95.4 

 

Table 4.1. 25: Mean z-scores, Design Effects and excluded subjects  

Indicator n Mean z-
scores ± SD 

Design Effect 
(z-score < -2) 

z-scores not 
available* 

z-scores out 
of range 

Weight-for-Height 323 -0.94±1.04 1.00 0 0 

Weight-for-Age 323 -1.01±0.89 1.00 0 0 

Height-for-Age 323 -0.66±0.90 1.00 0 0 
* contains for WHZ and WAZ the children with edema. 

 
3.2 Mortality results (retrospective over three months/90 days prior to interview) 
 
CMR (total deaths/10,000 people / day):  0.5 (0.2-1.5, 95% CI) 

U5MR (deaths in children under five/10,000 children under five / day): 1.1 (0.3-3.6, 95% CI) 
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4.1.3 Results from Al Radis 1 & 2 
 

The percentage of U5 and average household size were derived from ProGres data base. The 

population used in the survey were presented as shown in Table 4.1.26 below.  

 

Table 4.1. 26:   Demographic Characteristics of the study population in Al Radis 2018 

Total households planned 437 

Total households surveyed  409 

Total population surveyed 1,769 

Total U5 surveyed 347 

Average household size 4.0 

% of U5 18.5 

 

Table 4.1. 27: Distribution of age and sex of sample 

AGE 

(mo) 

Boys Girls Total Ratio 

 

no. % no. % no. % Boy:girl 

6-17  45 60.8 29 39.2 74 22.8 1.6 

18-29  32 41.6 45 58.4 77 23.7 0.7 

30-41  32 57.1 24 42.9 56 17.2 1.3 

42-53  43 54.4 36 45.6 79 24.3 1.2 

54-59  19 48.7 20 51.3 39 12.0 0.9 

Total  171 52.6 154 47.4 325 100.0 1.1 

Figure 4. 7: Population age and sex pyramid 
 

Table 4.1. 28: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and by 
sex 

Indicator  

All 

n = 325 

Boys 

n = 171 

Girls 

n = 154 

% (95% C.I.) 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 

(61) 18.8 % 

(14.9 - 23.4) 

(35) 20.5 % 

(15.1 - 27.1) 

(26) 16.9 % 

(11.8 - 23.6) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no oedema)  

(55) 16.9 % 

(13.2 - 21.4) 

(29) 17.0 % 

(12.1 - 23.3)  

(26) 16.9 % 

(11.8 - 23.6) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  

(6) 1.8 % 

(0.8 - 4.0) 

(6) 3.5 % 

(1.6 - 7.4) 

(0) 0.0 % 

(0.0 - 2.4) 

The prevalence of oedema is 0.6 % 

 

The overall weight-for-height Z-score (and/or Oedema) in Al Radis 1 & 2 showed a critical nutrition 

situation, with high prevalence of Global Acute Malnutrition (GAM) 18.8% (14.9-23.4 C.I) and SAM 

1.8% (0.8-4.0 C.I) was slightly below the emergency threshold as per the WHO classification (GAM 

prevalence >15% and SAM >2%). The prevalence of acute malnutrition was higher amongst boys than 

girls, and this might be related to child caring practices.   
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Figure 4. 8: Distribution of weight-for-height z-
scores (based on WHO Growth Standards) in 
Alredias 1&2 
 

The figure shows that the weight-for-height z-score 

distribution is shifted to the left, which indicates a 

poorer nutritional status in comparison to the 

international WHO Standard population of children 

aged 6-59 months. 

 

Figure 4. 9:Trend in Prevalence of GAM and SAM in Children 6-59 months Al Radis 1&2, Sudan: 2016 - 2018 
 

 
 

Trend analysis, comparisons of SENS 2016 and 2018 results, the GAM and SAM rate in the Al Radis 

camps shows improvement. Although the GAM rate  is critical, the SAM rate is within acceptable 

limits and sinificantly dropped from 2.6 % in 2016 to 1.8% in 2018. The high GAM rate is associated 

with increased number of MAM children, which mostly associated with program coverages of SFP.  

 

Table 4.1. 29: Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 

(<-3 z-score) 

Moderate wasting  

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 74 3 4.1 15 20.3 54 73.0 2 2.7 

18-29 77 0 0.0 11 14.3 66 85.7 0 0.0 

30-41 56 1 1.8 7 12.5 48 85.7 0 0.0 

42-53 79 0 0.0 11 13.9 68 86.1 0 0.0 

54-59 39 0 0.0 11 28.2 28 71.8 0 0.0 

Total 325 4 1.2 55 16.9 264 81.2 2 0.6 

 

The prevalence of severe wasting was highest amongst the children 6-17 months (i.e 4.1 %) and this 

was followed by the 30-41 months age group (i.e 1.8%).   
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Table 4.1. 30: Distribution of acute malnutrition and oedema based on weight-for-height z-scores 

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

Oedema present  Marasmic kwashiorkor 

No. 0 

(0.0 %) 

Kwashiorkor 

No. 2 

(0.6 %) 

Oedema absent  Marasmic 

No. 4 

(1.2 %) 

Not severely malnourished 

No. 319 

(98.2 %) 

 

Table 4.1. 31: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by sex 
 

Indicator 

All 

n = 325 

Boys 

n = 171 

Girls 

n = 154 

% (95% C.I.) 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(12) 3.7 % 

(2.1 - 6.3) 

(7) 4.1 % 

(2.0 - 8.2)  

(5) 3.2 % 

(1.4 - 7.4) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no oedema)  

(9) 2.8 % 

(1.5 - 5.2) 

(5) 2.9 % 

(1.3 - 6.7) 

(4) 2.6 % 

(1.0 - 6.5) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(3) 0.9 % 

(0.3 - 2.7) 

(2) 1.2 % 

(0.3 - 4.2) 

(1) 0.6 % 

(0.1 - 3.6) 

 

Table 4.1. 32: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 

(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

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

6-17 74 0 0.0 8 10.8 66 89.2 2 2.7 

18-29 77 0 0.0 1 1.3 76 98.7 0 0.0 

30-41 56 1 1.8 0 0.0 55 98.2 0 0.0 

42-53 79 0 0.0 0 0.0 79 100.0 0 0.0 

54-59 39 0 0.0 0 0.0 39 100.0 0 0.0 

Total 325 1 0.3 9 2.8 315 96.9 2 0.6 

 

Table 4.1. 33: Prevalence of underweight based on weight-for-age z-scores by sex 

Indicator 

All 

n = 323 

Boys 

n = 169 

Girls 

n = 154 

% (95% C.I.) 

Prevalence of underweight 

(<-2 z-score) 

(58) 18.0 % 

(14.2 - 22.5) 

(36) 21.3 % 

(15.8 - 28.1) 

(22) 14.3 % 

(9.6 - 20.7) 

Prevalence of moderate underweight 

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

(49) 15.2 % 

(11.7 - 19.5) 

(32) 18.9 % 

(13.7 - 25.5) 

(17) 11.0 % 

(7.0 - 17.0) 

Prevalence of severe underweight 

(<-3 z-score)  

(9) 2.8 % 

(1.5 - 5.2) 

(4) 2.4 % 

(0.9 - 5.9) 

(5) 3.2 % 

(1.4 - 7.4) 

 

 

 

 



49 

 

Table 4.1. 34: Prevalence of underweight by age, based on weight-for-age z-scores 

Age 

(mo) 

Total 

no. 

Severe underweight 

(<-3 z-score) 

Moderate underweight 

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 72 2 2.8 13 18.1 57 79.2 2 2.8 

18-29 77 4 5.2 8 10.4 65 84.4 0 0.0 

30-41 56 2 3.6 17 30.4 37 66.1 0 0.0 

42-53 79 1 1.3 9 11.4 69 87.3 0 0.0 

54-59 39 0 0.0 2 5.1 37 94.9 0 0.0 

Total 323 9 2.8 49 15.2 265 82.0 2 0.6 

 

 Table 4.1. 35: Prevalence of stunting based on height-for-age z-scores and by sex 

Indicator  

All 

n = 325 

Boys 

n = 171 

Girls 

n = 154 

% (95 % C.I.) 

Prevalence of stunting 

(<-2 z-score) 

(45) 13.8 % 

(10.5 - 18.0 95% C.I.) 

(26) 15.2 % 

(10.6 - 21.3 95% C.I.) 

(19) 12.3 % 

(8.0 - 18.5 95% C.I.) 

Prevalence of moderate stunting 

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

(29) 8.9 % 

(6.3 - 12.5 95% C.I.) 

(16) 9.4 % 

(5.8 - 14.7 95% C.I.) 

(13) 8.4 % 

(5.0 - 13.9 95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  

(16) 4.9 % 

(3.1 - 7.8 95% C.I.) 

(10) 5.8 % 

(3.2 - 10.4 95% C.I.) 

(6) 3.9 % 

(1.8 - 8.2 95% C.I.) 

 

Table 4.1. 36: Prevalence of stunting by age based on height-for-age z-scores 
 

Age 

(mo) 

Total 

no. 

Severe stunting 

(<-3 z-score) 

Moderate stunting 

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

Normal 

(> = -2 z score) 

No. % No. % No. % 

6-17 74 1 1.4 6 8.1 67 90.5 

18-29 77 7 9.1 9 11.7 61 79.2 

30-41 56 4 7.1 8 14.3 44 78.6 

42-53 79 4 5.1 6 7.6 69 87.3 

54-59 39 0 0.0 0 0.0 39 100.0 

Total 325 16 4.9 29 8.9 280 86.2 

  

Table 4.1. 37: Mean z-scores, Design Effects and excluded subjects  

Indicator n Mean z-

scores ± SD 

Design Effect 

(z-score < -2) 

z-scores not 

available* 

z-scores out 

of range 

Weight-for-Height 323 -0.99±1.07 1.00 2 0 

Weight-for-Age 323 -1.17±0.90 1.00 2 0 

Height-for-Age 325 -0.88±1.09 1.00 0 0 

* contains for WHZ and WAZ the children with edema. 

3.2 Mortality results (retrospective over 3 months/90 days prior to interview) 

CMR (total deaths/10,000 people / day): 0.3 (0.1-0.9, 95% CI) 

U5MR (deaths in children under five/10,000 children under five / day):  0.6(0.1-2.5, 95% CI) 
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4.1.4 Results from El Kashafa 
 

The percentage of U5 and average household size were derived from ProGres data base. The 

population used in the survey were presented as shown in Table 4.1.38 below.  

 

Table 4.1. 38:   Demographic Characteristics of the study population in El Kashafa 2018 

Total households planned 419 

Total households surveyed  382 

Total population surveyed 1,869 

Total U5 surveyed 357 

Average household size 4.3 

% of U5 17.3 

 
Table 4.1. 39: Distribution of age and sex of sample 

AGE 

(mo) 

Boys Girls Total Ratio 

 

no. % no. % no. % Boy:girl 

6-17  44 49.4 45 50.6 89 26.5 1.0 

18-29  34 50.0 34 50.0 68 20.2 1.0 

30-41  36 50.0 36 50.0 72 21.4 1.0 

42-53  40 51.9 37 48.1 77 22.9 1.1 

54-59  15 50.0 15 50.0 30 8.9 1.0 

Total  169 50.3 167 49.7 336 100.0 1.0 

Figure 4. 10: Population age and sex pyramid 
 
Table 4.1. 40: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or Oedema) and by 
sex 

Indicator 

All 

n = 336 

Boys 

n = 169 

Girls 

n = 167 

% (95% C.I.) 

Prevalence of global malnutrition  

(<-2 z-score and/or Oedema) 

(44) 13.1 % 

(9.9 - 17.1) 

(23) 13.6 % 

(9.2 - 19.6) 

(21) 12.6 % 

(8.4 - 18.5) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no Oedema)  

(40) 11.9 % 

(8.9 - 15.8) 

(20) 11.8 % 

(7.8 - 17.6) 

(20) 12.0 % 

(7.9 - 17.8) 

Prevalence of severe malnutrition  

(<-3 z-score and/or Oedema)  

(4) 1.2 % 

(0.5 - 3.0) 

(3) 1.8 % 

(0.6 - 5.1) 

(1) 0.6 % 

(0.1 - 3.3) 

The prevalence of Oedema was 0.0 % 
 

The overall weight-for-height Z-score (and/or Oedema) in El Kashafa camp showed improvement and 
lies within serious nutrition status category, with the prevalence of Global Acute Malnutrition (GAM) 
13.1% (9.9-17.1 C.I) and SAM 1.2% (0.5-3.0 C.I), below the emergency threshold as per the WHO 
classification (GAM prevalence >15% and SAM >2%). The result did not show significant difference 
between boys and girls.    
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Figure 4. 11: Distribution of weight-for-height z-
scores (based on WHO Growth Standards) in 
 

The figure shows that the weight-for-height z-score 

distribution is shifted to the left, which indicates a 

poorer nutritional status in comparison to the 

international WHO Standard population of children 

aged 6-59 months. 

 

 

Figure 4. 12:Trend in Prevalence of GAM and SAM in Children 6-59 months Kashafa, Sudan: 2016 - 2018 

 
 

The trend analysis, with respect to comparison of SENS 2016 and 2018 results, the GAM and SAM 

rate in the El Kashafa camp showed improvement, with the GAM rate  in the serious nutrition status 

category and the SAM rate was within acceptable limits. The GAM rate was 20.5% and SAM rate 4.2% 

in 2016, while the GAM rate was 13.1% and SAM rate was 1.2% in 2018.    

 

Table 4.1. 41:  Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or Oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 
(<-3 z-score) 

Moderate wasting  

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 89 3 3.4 16 18.0 70 78.7 0 0.0 

18-29 68 0 0.0 4 5.9 64 94.1 0 0.0 

30-41 72 1 1.4 6 8.3 65 90.3 0 0.0 

42-53 77 0 0.0 10 13.0 67 87.0 0 0.0 

54-59 30 0 0.0 4 13.3 26 86.7 0 0.0 

Total 336 4 1.2 40 11.9 292 86.9 0 0.0 

 

The prevalence of severe wasting was highest amongst children 6-17 months (i.e 3.4 %) and this was 

followed by the 30-41 months age group (i.e 1.4%).   
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Table 4.1. 42: Distribution of acute malnutrition and Oedema based on weight-for-height z-scores 

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

Oedema present  Marasmic kwashiorkor 

No. 0 

(0.0 %) 

Kwashiorkor 

No. 0 

(0.0 %) 

Oedema absent  Marasmic 

No. 4 

(1.2 %) 

Not severely malnourished 

No. 332 

(98.8 %) 

 

Table 4.1. 43: Prevalence of acute malnutrition based on MUAC cut off's (and/or Oedema) and by sex 

Indicator 

All 

n = 336 

Boys 

n = 169 

Girls 

n = 167 

% (95% C.I.) 

Prevalence of global malnutrition  

(< 125 mm and/or Oedema) 

(9) 2.7 % 

(1.4 - 5.0) 

(4) 2.4 % 

(0.9 - 5.9) 

(5) 3.0 % 

(1.3 - 6.8) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no Oedema)  

(8) 2.4 % 

(1.2 - 4.6) 

(3) 1.8 % 

(0.6 - 5.1) 

(5) 3.0 % 

(1.3 - 6.8) 

Prevalence of severe malnutrition  

(< 115 mm and/or Oedema)  

(1) 0.3 % 

(0.1 - 1.7) 

(1) 0.6 % 

(0.1 - 3.3) 

(0) 0.0 % 

(0.0 - 2.2) 

 
Table 4.1. 44: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or Oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 
(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

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

6-17 89 1 1.1 7 7.9 81 91.0 0 0.0 

18-29 68 0 0.0 0 0.0 68 100.0 0 0.0 

30-41 72 0 0.0 1 1.4 71 98.6 0 0.0 

42-53 77 0 0.0 0 0.0 77 100.0 0 0.0 

54-59 30 0 0.0 0 0.0 30 100.0 0 0.0 

Total 336 1 0.3 8 2.4 327 97.3 0 0.0 

 

Table 4.1. 45: Prevalence of underweight based on weight-for-age z-scores by sex 

Indicator 

All 

n = 336 

Boys 

n = 169 

Girls 

n = 167 

% (95% C.I.) 

Prevalence of underweight 

(<-2 z-score) 

(39) 11.6 % 

(8.6 - 15.5) 

(22) 13.0 % 

(8.8 - 18.9) 

(17) 10.2 % 

(6.5 - 15.7) 

Prevalence of moderate underweight 

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

(32) 9.5 % 

(6.8 - 13.1) 

(19) 11.2 % 

(7.3 - 16.9) 

(13) 7.8 % 

(4.6 - 12.9) 

Prevalence of severe underweight 

(<-3 z-score)  

(7) 2.1 % 

(1.0 - 4.2) 

(3) 1.8 % 

(0.6 - 5.1) 

(4) 2.4 % 

(0.9 - 6.0) 
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Table 4.1. 46: Prevalence of underweight by age, based on weight-for-age z-scores 

Age 

(mo) 

Total 

no. 

Severe underweight 
(<-3 z-score) 

Moderate underweight 

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 89 4 4.5 9 10.1 76 85.4 0 0.0 

18-29 68 2 2.9 7 10.3 59 86.8 0 0.0 

30-41 72 0 0.0 9 12.5 63 87.5 0 0.0 

42-53 77 1 1.3 4 5.2 72 93.5 0 0.0 

54-59 30 0 0.0 3 10.0 27 90.0 0 0.0 

Total 336 7 2.1 32 9.5 297 88.4 0 0.0 

 

Table 4.1. 47: Prevalence of stunting based on height-for-age z-scores and by sex 

Indicator 

All 

n = 336 

Boys 

n = 169 

Girls 

n = 167 

% (95% C.I.) 

Prevalence of stunting 

(<-2 z-score) 

(30) 8.9 % 

(6.3 - 12.5) 

(14) 8.3 % 

(5.0 - 13.4) 

(16) 9.6 % 

(6.0 - 15.0) 

Prevalence of moderate stunting 

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

(22) 6.5 % 

(4.4 - 9.7) 

(11) 6.5 % 

(3.7 - 11.3) 

(11) 6.6 % 

(3.7 - 11.4) 

Prevalence of severe stunting 

(<-3 z-score)  

(8) 2.4 % 

(1.2 - 4.6) 

(3) 1.8 % 

(0.6 - 5.1) 

(5) 3.0 % 

(1.3 - 6.8) 

 
Table 4.1. 48: Prevalence of stunting by age based on height-for-age z-scores 

Age 

(mo) 

Total 

no. 

Severe stunting 
(<-3 z-score) 

Moderate stunting 

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

Normal 

(> = -2 z score) 

No. % No. % No. % 

6-17 89 3 3.4 7 7.9 79 88.8 

18-29 68 5 7.4 6 8.8 57 83.8 

30-41 72 0 0.0 5 6.9 67 93.1 

42-53 77 0 0.0 3 3.9 74 96.1 

54-59 30 0 0.0 1 3.3 29 96.7 

Total 336 8 2.4 22 6.5 306 91.1 

 

Table 4.1. 49: Mean z-scores, Design Effects and excluded subjects  

Indicator n Mean z-
scores ± SD 

Design Effect 
(z-score < -2) 

z-scores not 
available* 

z-scores out 
of range 

Weight-for-Height 336 -0.88±1.02 1.00 0 0 

Weight-for-Age 336 -1.02±0.87 1.00 0 0 

Height-for-Age 336 -0.75±1.02 1.00 0 0 
* contains for WHZ and WAZ the children with edema. 

 
3.2 Mortality results (retrospective over three months/90 days prior to interview) 
 
CMR (total deaths/10,000 people / day):  0.2 (0.1-0.6, 95% CI) 

U5MR (deaths in children under five/10,000 children under five / day): 0.5  (0.1 3.0, 95% CI) 
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4.1.5 Results from Jouri  
 

The percentage of U5 and average household size were derived from ProGres data base. The 

population used in the survey were presented as shown in Table 4.1.50 below. 

  

Table 4.1. 50:   Demographic Characteristics of the study population in Jouri 2018 

Total households planned 430 

Total households surveyed  410 

Total population surveyed 2,154 

Total U5 surveyed 360 

Average household size 3.9 

% of U5 17.9 

 
Table 4.1. 51: Distribution of age and sex of sample 

AGE 

(mo) 

Boys Girls Total Ratio 

 

no. % no. % no. % Boy:girl 

6-17  40 47.6 44 52.4 84 24.1 0.9 

18-29  37 55.2 30 44.8 67 19.2 1.2 

30-41  30 43.5 39 56.5 69 19.8 0.8 

42-53  44 46.8 50 53.2 94 26.9 0.9 

54-59  19 54.3 16 45.7 35 10.0 1.2 

Total  170 48.7 179 51.3 349 100.0 0.9 

Figure 4. 13: Population age and sex pyramid 
 
Table 4.1. 52: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or Oedema) and by 
sex 

Indicator 

All 

n = 349 

Boys 

n = 170 

Girls 

n = 179 

% (95% C.I.) 

Prevalence of global malnutrition  

(<-2 z-score and/or Oedema) 

(50) 14.3 % 

(11.0 - 18.4) 

(23) 13.5 % 

(9.2 - 19.5) 

(27) 15.1 % 

(10.6 - 21.1) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no Oedema)  

(37) 10.6 % 

(7.8 - 14.3) 

(17) 10.0 % 

(6.3 - 15.4) 

(20) 11.2 % 

(7.4 - 16.6) 

Prevalence of severe malnutrition  

(<-3 z-score and/or Oedema)  

(13) 3.7 % 

(2.2 - 6.3) 

(6) 3.5 % 

(1.6 - 7.5) 

(7) 3.9 % 

(1.9 - 7.9) 

The prevalence of Oedema is 0.0 % 

The overall weight-for-height Z-score (and/or Oedema) in Jouri  showed varied results. The GAM rate 

was within serious nutrition situation category 14.3% (11.0-18.4), whereas the SAM rate was in the 

critical nutrition status category, with high prevalence rate of 3.7% (2.2-6.3). The GAM rate was 

slightly higher amongst girls than boys, however this was a statisically insignificant difference.    
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Table 4.1. 53: Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or Oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 

(<-3 z-score) 

Moderate wasting  

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

Normal 

(> = -2 z score) 

Oedema 

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

6-17 84 6 7.1 11 13.1 67 79.8 0 0.0 

18-29 67 3 4.5 7 10.4 57 85.1 0 0.0 

30-41 69 1 1.4 3 4.3 65 94.2 0 0.0 

42-53 94 3 3.2 12 12.8 79 84.0 0 0.0 

54-59 35 0 0.0 4 11.4 31 88.6 0 0.0 

Total 349 13 3.7 37 10.6 299 85.7 0 0.0 

 

The hihest prevalence of severe wasting was observed in the 6-17 months age category (i.e. 7.1%). 

This was followed by the 18-29 age category (i.e 4.5%) and 24-53 months age group (i.e 3.2%). No 

cases of severe wasting were registered in the 54-59 months age group.  

 

 

Figure 4. 14: Distribution of weight-for-height z-
scores (based on WHO Growth Standards) in 

 

The figure shows that the weight-for-height z-

score distribution is shifted to the left, which 

indicates a poorer nutritional status in 

comparison to the international WHO 

Standard population of children aged 6-59 

months. 

 

Figure 4. 15:Trend in Prevalence of GAM and SAM in Children 6-59 months Jouri, Sudan: 2016 ς 2018 

 
The trend analysis, with respect to comparison of SENS 2016 and 2018 showed improvement on 

overall GAM rate, although the SAM rate was in the critical nutrition status category. The GAM rate 

reduced from  21.8 % to 14.3% (2016 vs 2018) and the SAM rate reduced from 5.9 %  to 3.7% (2016 

vs 2018) respectively.   
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Table 4.1. 54: Distribution of acute malnutrition and Oedema based on weight-for-height z-scores 

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

Oedema present  Marasmic kwashiorkor 

No. 0 

(0.0 %) 

Kwashiorkor 

No. 0 

(0.0 %) 

Oedema absent  Marasmic 

No. 13 

(3.7 %) 

Not severely malnourished 

No. 336 

(96.3 %) 

 

Table 4.1. 55: Prevalence of acute malnutrition based on MUAC cut off's (and/or Oedema) and by sex 

Indicator 

All 

n = 349 

Boys 

n = 170 

Girls 

n = 179 

% (95% C.I.) 

Prevalence of global malnutrition  

(< 125 mm and/or Oedema) 

(12) 3.4 % 

(2.0 - 5.9) 

(2) 1.2 % 

(0.3 - 4.2) 

(10) 5.6 % 

(3.1 - 10.0 95% C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no Oedema)  

(10) 2.9 % 

(1.6 - 5.2) 

(2) 1.2 % 

(0.3 - 4.2 95% C.I.) 

(8) 4.5 % 

(2.3 - 8.6 95% C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or Oedema)  

(2) 0.6 % 

(0.2 - 2.1) 

(0) 0.0 % 

(0.0 - 2.2 95% C.I.) 

(2) 1.1 % 

(0.3 - 4.0 95% C.I.) 

 

Table 4.1. 56: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or Oedema 

 

Age 

(mo) 

Total 

no. 

Severe wasting 

(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

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

6-17 84 2 2.4 8 9.5 74 88.1 0 0.0 

18-29 67 0 0.0 1 1.5 66 98.5 0 0.0 

30-41 69 0 0.0 0 0.0 69 100.0 0 0.0 

42-53 94 0 0.0 1 1.1 93 98.9 0 0.0 

54-59 35 0 0.0 0 0.0 35 100.0 0 0.0 

Total 349 2 0.6 10 2.9 337 96.6 0 0.0 

 

Table 4.1. 57: Prevalence of underweight based on weight-for-age z-scores by sex 

Indicator 

All 

n = 349 

Boys 

n = 170 

Girls 

n = 179 

% (95% C.I.) 

Prevalence of underweight 

(<-2 z-score) 

(60) 17.2 % 

(13.6 - 21.5) 

(30) 17.6 % 

(12.7 - 24.1) 

(30) 16.8 % 

(12.0 - 22.9) 

Prevalence of moderate underweight 

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

(49) 14.0 % 

(10.8 - 18.1) 

(23) 13.5 % 

(9.2 - 19.5) 

(26) 14.5 % 

(10.1 - 20.4) 

Prevalence of severe underweight 

(<-3 z-score)  

(11) 3.2 % 

(1.8 - 5.6) 

(7) 4.1 % 

(2.0 - 8.3) 

(4) 2.2 % 

(0.9 - 5.6) 
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Table 4.1. 58: Prevalence of underweight by age, based on weight-for-age z-scores 

Age 
(mo) 

Total 
no. 

Severe underweight 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

Oedema 

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

6-17 84 2 2.4 14 16.7 68 81.0 0 0.0 

18-29 67 4 6.0 11 16.4 52 77.6 0 0.0 

30-41 69 1 1.4 7 10.1 61 88.4 0 0.0 

42-53 94 3 3.2 16 17.0 75 79.8 0 0.0 

54-59 35 1 2.9 1 2.9 33 94.3 0 0.0 

Total 349 11 3.2 49 14.0 289 82.8 0 0.0 

 

Table 4.1. 59: Prevalence of stunting based on height-for-age z-scores and by sex 

Indicator 

All 

n = 349 

Boys 

n = 170 

Girls 

n = 179 

% (95% C.I.) 

Prevalence of stunting 

(<-2 z-score) 

(43) 12.3 % 

(9.3 - 16.2) 

(20) 11.8 % 

(7.7 - 17.5) 

(23) 12.8 % 

(8.7 - 18.5) 

Prevalence of moderate stunting 

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

(30) 8.6 % 

(6.1 - 12.0) 

(13) 7.6 % 

(4.5 - 12.6) 

(17) 9.5 % 

(6.0 - 14.7) 

Prevalence of severe stunting 

(<-3 z-score)  

(13) 3.7 % 

(2.2 - 6.3) 

(7) 4.1 % 

(2.0 - 8.3) 

(6) 3.4 % 

(1.5 - 7.1) 

 

Table 4.1. 60: Prevalence of stunting by age based on height-for-age z-scores 

Age 
(mo) 

Total 
no. 

Severe stunting 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

No. % No. % No. % 

6-17 84 2 2.4 9 10.7 73 86.9 

18-29 67 7 10.4 8 11.9 52 77.6 

30-41 69 0 0.0 9 13.0 60 87.0 

42-53 94 3 3.2 4 4.3 87 92.6 

54-59 35 1 2.9 0 0.0 34 97.1 

Total 349 13 3.7 30 8.6 306 87.7 

 

Table 4.1. 61: Mean z-scores, Design Effects and excluded subjects  

Indicator n Mean z-
scores ± SD 

Design Effect 
(z-score < -2) 

z-scores not 
available* 

z-scores out 
of range 

Weight-for-Height 349 -0.92±1.15 1.00 0 0 

Weight-for-Age 349 -1.05±1.07 1.00 0 0 

Height-for-Age 349 -0.74±1.57 1.00 0 0 

* contains for WHZ and WAZ the children with Oedema. 

 

3.2 Mortality results (retrospective over x months/days prior to interview) 

CMR (total deaths/10,000 people / day):  0.3 (0.1-1.8, 95% CI) 

U5MR (deaths in children under five/10,000 children under five / day):  1.0 (0.2-5.4, 95% CI) 
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4.1.6 Alagaya & Dabat Bosin 
 

The percentage of U5 and average household size were derived from ProGres data base. The 

population used in the survey were presented as shown in Table 4.1.62 below.  

Table 4.1. 62:   Demographic Characteristics of the study population in Alagaya & Dabat Bosin 2018 

Total households planned 299 

Total households surveyed  288 

Total population surveyed 2,020 

Total U5 surveyed 407 

Average household size 3.8 

% of U5 23.0 

 

Table 4.1. 63: Distribution of age and sex of sample 

AGE 
(mo) 

Boys Girls Total Ratio 

 

no. % no. % no. % Boy:girl 

6-17  51 47.2 57 52.8 108 27.3 0.9 

18-29  38 45.8 45 54.2 83 21.0 0.8 

30-41  38 58.5 27 41.5 65 16.5 1.4 

42-53  45 48.4 48 51.6 93 23.5 0.9 

54-59  28 60.9 18 39.1 46 11.6 1.6 

Total  200 50.6 195 49.4 395 100.0 1.0 

Figure 4. 16: Population age and sex pyramid 
 

Table 4.1. 64: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or Oedema) and by 
sex 

Indicator 

All 

n = 396 

Boys 

n = 200 

Girls 

n = 196 

% (95% C.I.) 

Prevalence of global malnutrition  

(<-2 z-score and/or Oedema) 

(54) 13.6 % 

(10.6 - 17.4) 

(28) 14.0 % 

(9.9 - 19.5) 

(26) 13.3 % 

(9.2 - 18.7) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no Oedema)  

(49) 12.4 % 

(9.5 - 16.0) 

(25) 12.5 % 

(8.6 - 17.8) 

(24) 12.2 % 

(8.4 - 17.6) 

Prevalence of severe malnutrition  

(<-3 z-score and/or Oedema)  

(5) 1.3 % 

(0.5 - 2.9) 

(3) 1.5 % 

(0.5 - 4.3) 

(2) 1.0 % 

(0.3 - 3.6) 

The prevalence of Oedema is 0.0 % 

The overall weight-for-height Z-score (and/or Oedema) in Alagaya & Dabat boisn  camp has remained 

within the serious nutrition situation category, with prevalence of Global Acute Malnutrition (GAM) 

13.6% (10.6-17.4 C.I) and SAM 1.3% ( 0.5-2.9 C.I), below the emergency threshold as per the WHO 

classification (GAM prevalence >15% and SAM >2%). The results showed that there was no significant 

difference between boys and girls.    
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Table 4.1. 65: Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or Oedema 

Age 
(mo) 

Total 
no. 

Severe wasting 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

Oedema 

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

6-17 108 4 3.7 24 22.2 80 74.1 0 0.0 

18-29 83 1 1.2 7 8.4 75 90.4 0 0.0 

30-41 65 0 0.0 5 7.7 60 92.3 0 0.0 

42-53 93 0 0.0 10 10.8 83 89.2 0 0.0 

54-59 46 0 0.0 3 6.5 43 93.5 0 0.0 

Total 395 5 1.3 49 12.4 341 86.3 0 0.0 

 

 

 

Figure 4. 17: Distribution of weight-for-height z-
scores (based on WHO Growth Standards) in 
 

The figure shows that the weight-for-height z-

score distribution is slightly shifted to the left, 

which indicates a poorer nutritional status in 

comparison to the international WHO 

Standard population of children aged 6-59 

months. 

  

Figure 4. 18: Trend in Prevalence of GAM and SAM in Children 6-59 months Alagaya and Dabat Boisin, Sudan: 
2016 ς 2018 
 

 
 

The trend analysis, with respect to comparison of 2016 and 2018 SENS results, the GAM and SAM 

rate in the Alagaya and Dabat Bosin camp showed no significant difference. The GAM rate was 14.6% 

and SAM rate was 3.5% in 2016, while the GAM rate was 13.6% and SAM rate was 1.3% in 2018. The 

SAM rate improved from critical to acceptable nutrition situation category.  
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Table 4.1. 66: Distribution of acute malnutrition and Oedema based on weight-for-height z-scores 

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

Oedema present  Marasmic kwashiorkor 

No. 0 

(0.0 %) 

Kwashiorkor 

No. 0 

(0.0 %) 

Oedema absent  Marasmic 

No. 5 

(1.3 %) 

Not severely malnourished 

No. 391 

(98.7 %) 

 

Table 4.1. 67: Prevalence of acute malnutrition based on MUAC cut off's (and/or Oedema) and by sex 

Indicator 

All 

n = 396 

Boys 

n = 200 

Girls 

n = 196 

% (95 % C.I.) 

Prevalence of global malnutrition  

(< 125 mm and/or Oedema) 

(14) 3.5 % 

(2.1 - 5.8) 

(4) 2.0 % 

(0.8 - 5.0) 

(10) 5.1 % 

(2.8 - 9.1) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no Oedema)  

(12) 3.0 % 

(1.7 - 5.2) 

(2) 1.0 % 

(0.3 - 3.6) 

(10) 5.1 % 

(2.8 - 9.1) 

Prevalence of severe malnutrition  

(< 115 mm and/or Oedema)  

(2) 0.5 % 

(0.1 - 1.8) 

(2) 1.0 % 

(0.3 - 3.6) 

(0) 0.0 % 

(0.0 - 1.9) 

 

Table 4.1. 68: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or Oedema 

Age 

(mo) 

Total 

no. 

Severe wasting 

(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

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

6-17 108 2 1.9 10 9.3 96 88.9 0 0.0 

18-29 83 0 0.0 2 2.4 81 97.6 0 0.0 

30-41 65 0 0.0 0 0.0 65 100.0 0 0.0 

42-53 93 0 0.0 0 0.0 93 100.0 0 0.0 

54-59 46 0 0.0 0 0.0 46 100.0 0 0.0 

Total 395 2 0.5 12 3.0 381 96.5 0 0.0 

 

Table 4.1. 69: Prevalence of underweight based on weight-for-age z-scores by sex 

Indicator 

All 

n = 396 

Boys 

n = 200 

Girls 

n = 196 

% (95% C.I.) 

Prevalence of underweight 

(<-2 z-score) 

(46) 11.6 % 

(8.8 - 15.1 95% C.I.) 

(24) 12.0 % 

(8.2 - 17.2 95% C.I.) 

(22) 11.2 % 

(7.5 - 16.4 95% C.I.) 

Prevalence of moderate underweight 

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

(44) 11.1 % 

(8.4 - 14.6 95% C.I.) 

(24) 12.0 % 

(8.2 - 17.2 95% C.I.) 

(20) 10.2 % 

(6.7 - 15.2 95% C.I.) 

Prevalence of severe underweight 

(<-3 z-score)  

(2) 0.5 % 

(0.1 - 1.8 95% C.I.) 

(0) 0.0 % 

(0.0 - 1.9 95% C.I.) 

(2) 1.0 % 

(0.3 - 3.6 95% C.I.) 
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Table 4.1. 70: Prevalence of underweight by age, based on weight-for-age z-scores 
Age 
(mo) 

Total 
no. 

Severe underweight 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

Oedema 

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

6-17 108 1 0.9 14 13.0 93 86.1 0 0.0 

18-29 83 1 1.2 9 10.8 73 88.0 0 0.0 

30-41 65 0 0.0 11 16.9 54 83.1 0 0.0 

42-53 93 0 0.0 8 8.6 85 91.4 0 0.0 

54-59 46 0 0.0 2 4.3 44 95.7 0 0.0 

Total 395 2 0.5 44 11.1 349 88.4 0 0.0 

 

Table 4.1. 71: Prevalence of stunting based on height-for-age z-scores and by sex 

Indicator 

All 

n = 396 

Boys 

n = 200 

Girls 

n = 196 

% (95% C.I.) 

Prevalence of stunting 

(<-2 z-score) 

(26) 6.6 % 

(4.5 - 9.4) 

(14) 7.0 % 

(4.2 - 11.4) 

(12) 6.1 % 

(3.5 - 10.4 95% C.I.) 

Prevalence of moderate stunting 

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

(21) 5.3 % 

(3.5 - 8.0) 

(11) 5.5 % 

(3.1 - 9.6 95% C.I.) 

(10) 5.1 % 

(2.8 - 9.1 95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  

(5) 1.3 % 

(0.5 - 2.9) 

(3) 1.5 % 

(0.5 - 4.3 95% C.I.) 

(2) 1.0 % 

(0.3 - 3.6 95% C.I.) 

 

Table 4.1. 72: Prevalence of stunting by age based on height-for-age z-scores 

Age 
(mo) 

Total 
no. 

Severe stunting 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

No. % No. % No. % 

6-17 108 1 0.9 6 5.6 101 93.5 

18-29 83 1 1.2 8 9.6 74 89.2 

30-41 65 2 3.1 3 4.6 60 92.3 

42-53 93 0 0.0 2 2.2 91 97.8 

54-59 46 1 2.2 2 4.3 43 93.5 

Total 395 5 1.3 21 5.3 369 93.4 

 

Table 4.1. 73: Mean z-scores, Design Effects and excluded subjects  
Indicator n Mean z-

scores ± SD 

Design Effect 

(z-score < -2) 

z-scores not 

available* 

z-scores out 

of range 

Weight-for-Height 396 -0.93±0.99 1.00 0 0 

Weight-for-Age 396 -1.00±0.81 1.00 0 0 

Height-for-Age 396 -0.65±0.93 1.00 0 0 

* contains for WHZ and WAZ the children with edema. 

 

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

CMR (total deaths/10,000 people / day):  0.3 (0.1-1.2, 95% CI) 

U5MR (deaths in children under five/10,000 children under five / day):  0.7 (0.1-7.4, 95% CI) 
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4.2. Programme Coverage and health indicators  

 

4.2.1 Nutrition Feeding programme Enrolment Results 
 
Table 4.2. 1: Enrolement coverage for acutely malnourished children 

 Khor 
Alwaral 

Um 
Sangour 

Al Radis 1&2 El Kashafa Jouri Alagaya & 
Dabat Bosin 

 % (95% CI) 

Supplementary feeding program 
(based on all admission criteria 
WHZ, Oedema and MUAC) 

16.6% 
(0.4-64.1) 

10.0% 
(0.2-44.5) 

71.4% 
(29.0-96.3) 

20.0% 
(0.5-71.6) 

21.4% 
(4.6-50.8) 

28.5% 
(3.6-57.8) 

Supplementary feeding program 
based on MUAC admission criteria 

4.1% 
(48.9-87.3) 

20.0% 
(0.5-71.6) 

66.6% 
(9.4-99.1) 

100.0% 50.0% 
(1.2-98.7) 

(2/2) 100.0% 

Therapeutic feeding program based 
on all admission criteria WHZ, 
Oedema and MUAC 

62.0% 
(48.3-74.4) 

52.8% 
(38.6-66.7) 

80.0% 
(67.6-89.2) 

83.6% 
(79.3-87.2) 

64.2% 
(48.0-78.4) 

76.6% 
(63.9-86.6) 

Therapeutic feeding program based 
on MUAC admission criteria  

64.7% 
(38.3-87.5) 

14.2% 
(1.7-42.8) 

66.6% 
(29.9-92.5) 

50.0% 
(15.7-84.3) 

30.0% 
(6.6-65.2) 

66.6% 
(34.8-90.0) 

Enrolment of SAM and MAM cases in the nutrition programme during the time of survey was relatively better 

in El Kashafa, Al Radis 1&2 camps. Nutrition programme coverage was registered as follows: 83.6% SAM and 

100.0% MAM  in El Kashafa; and 80.0% SAM and 71.4% MAM in Al Radis 1&2. Whereas in Khor Alwaral, Um 

Sangour, Jouri, Alagaya and Dabat Bosin camps the results were far below the expected standard of >90% in 

the camp setting. One of the major reasons could be related to the fact that only MUAC was used as 

admission criteria in nutrition programme. Other contributing factors include poor active case finding and 

community/outreach interventions.   

 

Figure 4. 19: Enrolment status in the nutrition program by all criteria (MUAC, WFH and Oedema) 
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4.2.2 Measles vaccination coverage results 
 

Table 4.2. 2: Measles vaccination coverage for children aged 9-59 months  

 

4.2.3 Vitamin A supplementation coverage results 
 

Table 4.2. 3: Vitamin A supplementation for children aged 6-59 months within past 6 months  

 

 

Figure 4. 20 Trend for Measles vaccination and Vitamin A supplementation coverage by card and recall in 2016 &2018 

 

Camps  Response  

Measles:  

(with card) 

Measles:  (with card or confirmation from 

mother) 

n/N= % (95% CI) n/N= % (95% CI) 

Khor Alwaral YES 87/317 27.4% (22.8-32.6) 282/317 88.9% (85.0-91.9) 

Um Sangour YES 72/295 24.4% (19.6-29.7) 255/295 86.2%  (81.8-89.9) 

Al Radis 1 & 2 YES 109/299 36.4% (30.9-42.1) 269/299 89.6% (85.7-92.6) 

El Kashafa YES 118/302 39.0% (33.7-44.6) 302/302 100%  

Jouri  YES 101/315 32.0% (27.1-37.4) 298/315 93.7% (90.4-95.8) 

Alagaya & Dabat Bosin YES 143/353 40.51% (35.5-45.7) 335/353 94.9% (91.9-96.9) 

Camps  Response  

Vitamin A capsule:   

(with card) 

Vitamin A capsule: (with card or 

confirmation from mother) 

n/N % (95% CI) n/N % (95% CI) 

Khor Alwaral YES 93/346 26.8% (22.4-31.7) 301/346 86.9% (83.0-90.1) 

Um Sangour Yes 80/323 24.7% (20.3-29.7) 242/323 74.9% (69.9-79.3) 

Al Radis 1 & 2 Yes 109/325 33.5% (28.6-38.8) 296/325 91.0% (87.4-93.7) 

El Kashafa Yes 109/336 32.4% (27.6-37.6) 336/335 100% 

Jouri  Yes 95/348 27.3% (22.8-32.2) 287/348 82.4% (78.1-86.1) 

Alagaya & Dabat Bosin Yes  149/396 37.6% (33.0-42.5) 373/396 94.2% (91.3-96.2) 
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The coverage of measles vaccination among children age 9 to 59 months and Vitamin A supplementation in 

the past six weeks among children age 6-59 months showed a relatively better result for the information 

collected by card and recall from the mother or caregivers. There were no significant differences between the 

two surveys in 2016 and 2018.  Better achievement was observed in El Kashafa 100%, Alagaya &Dabat Bosin 

i.e. 94.9% Measles and 94.4% Vitamin A supplementation.  The lowest result was observed in Um Sangour 

camp i.e 82.6% Measles and 74.9 Vitamin A supplementation. 

 

Figure 4. 21: Trends Covergaes of Measles vaccination and Vitamin A supplimnetations by card only  in 2016 &2018 

 

The coverage of measles and vitamin A supplementation by card only was far below the UNHCR standard. It is 

worth noting that information from a card is the most reliable source of data to measure performance. Poor 

performance by card could be associated with irregular administration of cards from the health facility or due 

to poor retention of cards by the family. Nevertheless, the 2018 survey revealed some good progress 

compared to the 2016 survey. 

 

4.2.4 Diarrhoea results among children age 6-59 months 
 

Table 4.2. 4 : Two weeks period prevalence of diarrhoea among children age 6-59 months 

Diarrhoea in the last two weeks Number/total % (95% CI) 

Khor Alwaral 44/345 12.7%   (9.6-16.6) 

Um Sangour 77/323 23.8%   (19.5-28.7) 

Al Radis 1 & 2 49/325 24.7%   (20.3-29.7) 

El Kashafa 42/336 12.5%   (9.3-16.4) 

Jouri  76/348 21.8%   (17.8-26.4) 

Alagaya & Dabat Bosin 63/396 15.9%   (12.6-19.8) 
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Figure 4. 22: Trends Diarrhoea in the past two weeks among children age 6 to 59 months  in 2016 &2018 

 
 
Children 6-59 months of age who had diarrhoea in the past two weeks prior to the survey date were high in 
White Nile camps in both 2016 and 2018. A higher diarrheal rate was recorded in 2018 than 2016. The highest 
diarrheal rate was reported in Al Radis 1 & 2 at 24.7%. This was followed by 23.8% in Um Sangour and 21.8% 
in Jouri.  
 

4.2.5 Anaemia results among children age 6 to 59 months  
 

Table 4.2. 5: Prevalence of TOTAL anaemia and MEAN haemoglobin concentration in children 6-59 months of age  

Anaemia ς Children 

6-59 months 

Khor  

Alwaral 

Um  

Sangour 

Al Radis  

1 & 2 
El Kashafa Jouri 

Alagaya & 

Dabat Bosin 

% (95% CI) 

Total Anaemia  

(Hb<11.0 g/dL) 

46.8%  

(41.9-51.7) 

23.0% 

 (18.7-27.9) 

38.4%  

(33.3-43.8) 

38.3% 

(33.3-43.7) 

42.7%  

(37.7-48.1) 

44.8% 

 (39.9-49.7) 

Mild Anaemia 

 (Hb 10.0-10.9 g/dL) 

26.1% 

 (21.7-31.1) 

16.5%  

(12.7-20.8) 

21.5%  

(17.4-26.3) 

19.0% 

(15.2-23.5) 

22.1%  

(18.0-26.8) 

24.0% 

 (20.1-28.5) 

Moderate Anaemia 

 (7.0-9.9 g/dL) 
17.7%  

(13.9-22.1) 

5.6%  

(3.6-8.8) 

16.3% 

 (12.6-20.7) 

19.3% 

(15.4-23.9) 

 

20.4% 

 (16.4-24.9) 

20.5% 

 (16.8-24.7) 

Severe Anaemia  

(<7.0 g/dL) 

3.0% 

 (1.6-5.4) 

0.9%  

(0.3-2.7) 

0.6% 

 (0.1-2.2) 
0.0% 

0.2%  

(0.1-1.6) 

0.3%  

(0.04-1.4) 

Mean Hb, g/Dl 

(confidence interval)  

[range] 

10.9 g/dl 

2.3 SD 

(6.2 Min,  

18.3 Max) 

 

11.7 g/dl 

1.7 SD 

(6.3 Min, 

17.7 Max) 

11.1g/dl 

1.8 SD 

(6.2 Min,  

15.2 Max) 

11.1g/dl 

1.9 SD 

(7.1Min, 

16.2Max) 

11.0g/dl 

1.8 SD 

(5.9 Min,  

16.1 Max) 

10.9g/dl 

1.7 SD 

(6.8Min,  

18.8 Max) 
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Figure 4. 23: Trend of Prevalence of Anaemia among children 6 to 59 months in White Nile camps 2016 and 2018 
 

In comparison with 2016 results, the total anaemia among children 6 to 59 months age did not change 

significantly in respective locations with exception of Um Sangour camp where this significantly dropped from 

54.0 % in 2016 to 23.0% in 2018.  

 

Table 4.2. 6: Prevalence of Anaemia in children 6-59 months of age BY AGE GROUP 

 

Children 6-

59 by age 

category  

Anaemia ς 

category 

Khor 

Alwaral 

Um  

Sangour 

Al Radis  

1 & 2 

El  

Kashafa 
Jouri 

Alagaya & Dabat 

Bosin 

% (95% CI) 

6-23  

Months 

Total Anaemia  

(Hb<11.0 g/dL) 

69.0% 

(59.7-77.2) 

35.1% 

(26.3-44.8) 

60.0% 

(50.4-69.0) 

61.0% 

(51.8-69.6) 

59.0% 

(49.5-68.0) 

51.4% 

(42.8-60.0) 

Mild Anaemia 

 (Hb 10.0-10.9 

g/dL) 

33.6% 
(25.1-43.0) 

22.5% 
(15.1-31.4) 

33.9% 
(25.3-43.3) 

24.4% 

(17.1-33.0) 

26.5% 

(18.8-35.5) 

24.3% 

(17.4-32.2) 

Moderate 

Anaemia 

 (7.0-9.9 g/dL) 

31.0% 
(22.8-40.3) 

11.7% 
(6.4-19.2) 

25.2% 
(17.6-34.2) 

36.6% 

(28.1-45.7) 

31.6% 

(23.3-40.9) 

26.4% 

(19.3-34.5) 

Severe Anaemia  

(<7.0 g/dL) 
4.3% 

(1.4-9.8) 
0.9% 

(0.0-4.9) 
0.9% 

(0.0-4.7) 
0.0% 

0.9% 

(0.0-4.7) 

0.7% 

(0.0-3.9) 

24-35 

months 

Total Anaemia  

(Hb<11.0 g/dL) 

38.2% 

(26.7-50.8) 

26.8% 

(15.8-40.3) 

40.7% 

(27.6-55.0) 

41.5% 

(29.4-54.4) 

43.1% 

(30.2-56.8) 

53.6% 

(42.4-64.5) 

Mild Anaemia 

 (Hb 10.0-10.9 

g/dL) 

22.1% 
(12.9-33.8) 

19.6% 
(10.2-32.4) 

20.4% 
(10.6-33.5) 

27.7% 
(17.3-40.2) 

12.1% 

(5.0-23.3) 

29.8% 

(20.3-40.7) 

Moderate 

Anaemia 

 (7.0-9.9 g/dL) 

14.7% 
(7.3-25.4) 

3.6% 
(0.4-12.3) 

20.4% 
(10.6-33.5) 

13.8% 
(6.5-24.7) 

31.0% 

(19.5-44.5) 

23.8% 

(15.2-34.3) 

Severe Anaemia  

(<7.0 g/dL) 
1.5% 

(0.0-7.9) 
3.6% 

(0.4-12.3) 
0.0% 0.0% 0.0% 0.0% 

36-59 

months  

Total Anaemia  

(Hb<11.0 g/dL) 

33.6% 

(26.0-41.7) 

12.7% 

(7.8-19.1) 

21.8% 

(15.6-29.1) 

18.6% 

(12.6-25.9) 

31.5% 

(24.6-39.2) 

34.7% 
(27.6-42.4) 

Mild Anaemia 

 (Hb 10.0-10.9 

g/dL) 

22.1% 

(15.8-29.7) 

10.7% 

(6.2-16.7) 

12.8% 

(8.0-19.1) 

11.0% 

(6.4-17.3) 

22.6% 

(16.5-29.7) 
21.2% 

(15.3-28.1) 

Moderate 

Anaemia 

 (7.0-9.9 g/dL) 

8.7% 

(4.7-14.5) 

2.0% 

(0.4-5.7) 

8.3% 

(4.5-13.8) 

7.6% 

(3.8-13.2) 

8.9% 

(5.1-14.3) 
13.5% 

(8.8-19.6) 

Severe Anaemia  

(<7.0 g/dL) 

2.7% 

(0.7-6.7) 
0.0% 

0.6% 

(0.0-3.5) 
0.0% 0.0% 0.0% 
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Prevalence of total anaemia is highest amongst the children 6-23 months age category, ranging between 

35.5% and 69.0%. Only Um Sangour camp registered lower than 40.% anaemia prevalence within this age 

category. Therefore, younger children are at a higher risk of anaemia. An indepth understanding of underlying 

risk factors need to be explored on this.  

 
4.2.6  Infant and Young Child Feeding practices (IYCF) Indicators, Children 0-23 months of age 

 Table 4.2. 7: Prevalence of Infant and Young Child Feeding Practices Indicators 

Indicator  
Age  
range 

Khor Alwaral 
Um  
Sangour 

Al Radis  
1 & 2 

El  
Kashafa 

Jouri 
Alagaya & 
Dabat Bosin 

% (95% CI) 

Timely initiation of breastfeeding  
0-23 mon 

82.5% 
(75.0-88.6) 

85.0% 
(77.8-90.6) 

92.4% 
(86.5-96.3) 

82.6% 
(75.4-88.4) 

84.5% 
(77.0-90.2) 

90.6% 
(84.8-94.8) 

Exclusive breastfeeding under 6 
months 

0-5 mon 
46.1% 

(19.2-74.8) 
40.0% 

(19.1-63.9) 
47.0% 

(22.9-72.1) 
38.1% 

(18.1-61.5) 
70.0% 

(34.7-93.3) 
30.0% 

(6.6-65.2) 

Continued reastfeeding 
 at 1 year 

12-15 mon 
80.7% 

(60.6-93.4) 
92.8% 

(76.5-99.1) 
83.3% 

(62.6-95.2) 
90.6% 

(74.9-98.0) 
86.3% 

(65.0-97.0) 
96.7% 

(83.3-99.9) 

Continued breastfeeding   at 2 
ears 

20-23 mon 
42.8% 

(21.8-65.9) 
42.8% 

(21.8-65.9) 
44.0% 

(24.4-65.0) 
47.8% 

(26.8-69.4) 
36.0% 

(17.9-57.4) 
76.0% 

(54.8-90.6) 

Introduction of solid, semi- 
solid or soft foods 

6-8 mon 
24.0% 

(9.3-45.1) 
16.6% 

(4.7-37.3) 
28.5% 

(11.2-52.1) 
11.7% 

(3.3-27.4) 
14.2% 

(4.0-32.6) 
27.0% 

(13.7-44.1) 

Consumption of iron-rich or  iron-
fortified foods 

6-23 mon 
77.6% 

(68.4-85.2) 
55.9% 

(46.1-65.4) 
85.4% 

(77.1-91.6) 
83.3% 

(75.2-89.6) 
76.3% 

(67.3-83.9) 
78.5% 

(70.3-85.3) 

Bottle feeding 0-23 mon 
1.6% 

(0.2-5.7) 
3.1% 

(0.8-7.8) 
3.2% 

(0.8-7.9) 
3.5% 

(1.1-8.0) 
4.0% 

(1.3-9.1) 
7.4% 

(3.7-12.9) 

 
 
Figure 4. 24: Trend of Key IYCF Indicators in White Nile camps 
 

 
 



       

                    Page 68 of 101 

 

In general, results of key IYCF indicators in all camps showed significant improvement in 2018 compared to 

2016. However, some of the indicator values are still low e.g. exclusive breastfeeding, and the introduction of 

solid, semi-solid or soft foods. Best results for exclusive breastfeeding were registered in Jouri i.e. 70.0%, while 

this was below 50% in the rest of the camps, ranging from 30.6% in Alagaya & Dabat Bosin to 47.0% in Al Radis 

1&2. Introduction of solid, semi-solid or soft foods at six months of age was low in all locations. The lowest 

was registered  in El Kashafa 11.7% and the highest was reported  in Al Radias 1&2 28.5%. Breastfeeding alone 

is not adequate for children above six months to support linear growth and development. 

 

4.2.7 Women age 15-49 years  
 
Table 4.2. 8: Women physiological status and age 

Physiological 

status 

Khor  

Alwaral 

Um  

Sangour 

Al Radis  

1 & 2 
El Kashafa Jouri 

Alagaya & 

Dabat Bosin 

Non-pregnant 112 98 122 125 172 125 

Pregnant 23 16 10 15 14 15 

Mean age 

(range) 

27 

(15Min, 49Max) 

28 
(15Min, 46 Max) 

27 

(15Min, 48Max) 

28 

(15 Min,48 max) 

25 

(15Min, 48Max) 

27 

(15min, 45 Max) 

 
 
 
 
 
Table 4.2. 9: Prevalence of anaemia and haemoglobin concentration in non-pregnant women of reproductive age (15-49 
years) 

Anaemia ς in non-
pregnant  women of 
reproductive age (15-49 
years) 

Khor  
Alwaral 

Um  
Sangour 

Al Radis  
1 & 2 

El Kashafa Jouri 
Alagaya & 

Dabat Bosin 

% (95% CI) 

Total Anaemia  
(<12.0 g/dL) 

21.8%  
(14.5-30.7) 

27.1%  
(18.5-37.1) 

27.8%  
(20.1-36.7) 

17.4%  
(11.7-24.5) 

33.7%  
(26.7-41.3) 

40.8%  
(32.1-49.9) 

Mild Anaemia  
(11.0-11.9 g/dL) 

11.8%  
(6.4-19.3) 

15.6%  
(9.0-24.4) 

20.5%  
(13.7-28.7) 

8.1%  
(4.2-13.6) 

21.5%  
(15.6-28.4) 

26.4%  
(18.9-35.0) 

Moderate Anaemia 
 (8.0-10.9 g/dL) 

7.3%  
(3.1-13.8) 

11.5%  
(5.8-19.5) 

7.3%  
(3.4-13.5) 

8.7%  
(4.7-14.4) 

11.1%  
(6.7-16.7) 

13.6%  
(8.1-20.8) 

Severe Anaemia  
(<8.0 g/dL) 

2.7%  
(0.5-7.7) 

0.0% 0.0% 
0.6%  

(0.0-3.6) 
1.1%  

(0.1-4.1) 
0.8%  

(0.0-4.3) 

Mean Hb (g/dL) 
(SD / 95% CI) 
[range] 

12.8 g/dl 
3.8 SD 

(6.6 Min,  
19.0 Max) 

12.7 g/dl 
2.3 SD 

(8.8 Min, 
19.0 Max) 

12.8 g/dl 
2.2 SD 

(10.0 Min, 
19.0 Max) 

12.9 g/dl 
2.0 SD 

(7.2 Min, 
17.7 Max) 

12.4 g/dl 
2.0 SD 

(6.9 Min, 
19.0 Max) 

12.3 g/dl 
1.9SD 

(7.2Min,  
15.2 Max) 
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Figure 4. 25: Trend analysis, Prevalence of Anaemia among women 15-49 years (non-pregnant) in White Nile camps: 
2016 and 2018 

 

Unlike amongst children, anaemia level among women of reproductive age showed some improvement, most 

especially in El Kashafa camp (from 36.2% to 17.4%). Results of prevalence of anaemia in Khor Alwaral, 

Umsangour and Alradias 1&2 within the moderate anaemia category (range of 20-30%), while the highest 

were recorded  in Jouri and  Alagaya and Dabat Bosin i.e 36.1 % and 40.8% respectively.   

 

 

Table 4.2. 10 : ANC enrolment and iron-folic acid pills coverage among pregnant women (15-49 years) 

 Khor  

Alwaral 

Um  

Sangour 

Al Radis  

1 & 2 
El Kashafa Jouri 

Alagaya & Dabat 

Bosin 

% (95% CI) 

Currently enrolled in 

ANC programme 
55.0% 

(31.5-76.9) 
25.0% 

(7.2-52.3) 
90.0% 

(55.5-99.7) 
70.5% 

(44.0-89.6) 

78.5% 

(49.2-95.3) 

86.6% 

(59.5-98.3) 

Currently receiving 

iron-folic acid pills  
50.0% 

(27.2-72.8) 
25.0% 

(7.2-52.3) 
90.0% 

(55.5-99.7) 
70.5% 

(44.0-89.6) 

69.2% 

(38.5-90.9) 

73.3% 

(44.9-92.2) 

 

ANC and Iron folic acid coverage was significantly low in Um Sangour and Khor Alwaral camp i.e 25.0% and 

55.0% respectively. 

  

 

 

 

 

 

 












































