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EXECUTIVE SUMMARY 

To measure OTP coverage and barriers to service uptake in Red Sea State, Republic of Sudan, a 
coverage assessment using the Simplified Lot Quality Assurance Sampling Evaluation of Access and 
Coverage (SLEAC) and Semi-Quantitative Evaluation of Access and Coverage (SQUEAC) methodology 
was conducted from 24th of November to 11th of December 2013. The overall coordination of the 
assessment was provided by UNICEF and MoH, with technical support from CMN, and material and 
logistical support from UNICEF. 

The overall coverage level for the entire Red Sea rural and urban surveyed Localities was estimated 
at                            . For Red Sea State rural surveyed localities the overall coverage 
level is                                     . Coverage patchy across the surveyed localities with 
some localities having coverage above 50%, while in other localities coverage was 20%.  

CONCLUSIONS FROM THE SQUEAC AND SLEAC ASSESSMENTS 

Both SLEAC and SQUEAC assessments revealed three major areas that are negatively impacting 
coverage. These areas are: 

 Community mobilization needs prioritization and strengthening.  
 Health staff technical capacity requires strengthening as there is poor adherence to national 

protocols, miss understanding of admission and discharge criteria, poor record keeping, and 
weak referral systems. 

  Supply systems are weak and major breaks in drugs and nutrition product breaks occur 
frequently negatively impacting the program. 

 Rural areas, especially faraway villages, are not receiving services due to the lack of outreach. 
 

RECCOMENDATIONS FROM THE SQUEAC and SLEAC ASSESSMENTS 

 Strengthening community mobilization is a critical priority. Some activities that can be 
undertaken include:  

 The recruitment and training of community based volunteers is a priority;  
 Training and engaging traditional healers to screen children for acute 

malnutrition at community level. This will harness a cadre of providers that the 
community trusts and seeks services from and will increase early detection of 
acutely malnourished children ; 

  Raising awareness of careers (mothers and fathers) about the causes of 
malnutrition, program target group, and program inclusion criteria. 

 The capacity building of health staff and their understanding of nutrition protocols, including 
admission and discharge criteria, reporting indicators, and follow-up will increase acceptance 
and reach of the program. Activities that can be undertaken include: 

 Training for community volunteers/nutrition workers on MUAC measurements 
and oedema checking, to reduce the rejection rate due to incorrect 
measurement. 

 Technical review of nutrition workers workload and time to address critical 
manpower shortages at facility level. 

 Provide additional support, such as on-the-job training and mentoring, 
refresher training and technical reviews, supportive supervision, and follow up 
to ensure quality OTP services. I 

 Improve the use and adherence to the nutrition protocols. 
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 Review the current reporting system in order to improve it and ensure that the 
staff use these standard reporting systems. 

 Assessing current supply structures and developing systems (such as using donkeys to 
transport the supplies, etc) to ensure a continuous supply of routine drugs and RUTF for OTP 
services is critical for improving coverage.  

 Implement outreach activities to increase coverage, including recruiting and training 
community volunteers and mobile services.  
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ACRONYMS  
CMAM Community Management of Acute Malnutrition 

EPI Extended Program of Immunization 

IGD 
 

Informal Group Discussion 

KM Kilometer 

LQAS 
 

Lot Quality Assurance Survey 

MAM Moderate Acute Malnutrition  

MoH 
 

Ministry of Health 

MUAC Mid Upper Arm Circumference 

OTP 
 

Outpatient Therapeutic Program 

PHC Primary Health Care 

SAM 
 

Sever Acute Malnutrition 

SC Stabilization Center 

SLEAC 
 

Simplified Lot Quality Assurance Sampling Evaluation of 
Access and Coverage 

SMoH State Ministry of Health 

SQUEAC Semi Quantitative Evaluation of Access and Coverage 
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INTRODUCTION 
Red Sea State occupies an area of 218,887 kilo metre square and is located in north-eastern Sudan, 
bordering Egypt to the North, Kassala State to the South, River Nile State to the West and the Red Sea 
to the East. The State is sub-divided into ten mahallias (localities or districts): Port Sudan, Suakin, 
Gabeet Almaadin, Al Gunub/Aulib, Sinkat, Hayya, Halaib, Osief, Tokar and Agig. Based on Sudan’s 
census the overall population of the state is estimated to be at 979,909 people1, of which 118,275 are 
under-five children. The main livelihood is traditional pastoralism. 
 
Malnutrition is one of the major public health problems in Red Sea State. Red Sea State has historically 
reported the highest levels of moderate and severe acute malnutrition rates across North Sudan 
excluding Darfur, though mortality rates have generally remained under emergency levels2.  
 
Since 2003, the Ministry of Health (MoH) started to integrate the in-patient and out-patient 
management of severe acute malnutrition into hospitals and health centers at state and local levels. In 
2010, the out-patient management of SAM was further decentralized to localities. The objective was to 
ensure access to and coverage of malnutrition service by bringing the service closer to the community. 
It benefits families by reducing the opportunity costs of accessing treatment. It also benefits the health 
system through capacity building and acts as the catalyst for strengthening nutrition activities within 
health facilities and at community level, for the treatment and prevention of malnutrition. Currently, 
there are 60 Outpatient and 10 inpatient care management centers managed by the State Ministry of 
Health (SMoH) across the state. 
 
The challenge now is to ensure continuous provision of quality services, over the longer-term. While 
the OTP services are in place, it does not necessarily follow that the population are fully utilizing these 
services. It is important to measure and quantify levels of service uptake by the target population, to 
understand the reasons why some areas may have high uptake and others low, as lessons can be 
learned from both scenarios. Where service uptake is low, it is particularly important to understand 
what barriers the target population may be facing, so that measures can be taken to address these 
barriers, with lessons learned shared and disseminated to other areas. To this effect a coverage survey 
was conducted in 6 Localities of Red Sea State.  

1. OBJECTIVES 
 

The overall objective of the survey was to strengthen routine programme monitoring and increase 
programme coverage in the facilities. This was achieved in two stages. In the first stage a SLEAC 
evaluation was conducted across the six Localities. This provided: 

1. An overall coverage estimate (for all assessed localities) 
2. List of factors that impact on coverage 
3. Specific information on how the program can be improved and as a result improve coverage 
4. Classify the coverage level for each Locality 

The subsequent stage was to conduct a SQUEAC in poor service delivery areas based on the finding of 
the SLEAC. The SQUEAC objectives were: 
 

                                                           
1
 Livelihood profiles of Sudan 

2
 UNICEF 
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1. Identifying barriers to access to the OTP services; 
2. Identifying boosters to accessing the program; 
3. Provide recommendations to the Red Sea State OTP programme based on the survey findings 

to improve access to the CMAM services and increase programme coverage in the project 
areas; 

4. Enhance the capacity of key Federal and State MoH and UNICEF technical staff to undertake 
coverage surveys using both SLEAC and SQUEAC methodologies; 
 

2. METHODOLOGY 
 

A state wide Simplified Lot Quality Assurance Sampling Evaluation of Access and Coverage (SLEAC) 
followed by targeted SQUEAC investigations were used to assess access and coverage. This 
assessments design is common when the area is too big and not homogenous enough to be covered by 
a SQUEAC. Figure 1 below explains the decision making process. 

 
Figure 1:- Steps of conducting evaluation of a program by alternating SLEAC and SQUEAC 

 
 

The SLEAC method classifies program coverage for a service delivery unit such as a health district in 
“low coverage” or “high coverage”. The advantage of this approach is that relatively small sample sizes 
(e.g. n = 40) are required in order to make an accurate and reliable classification. SLEAC can estimate 
coverage over several service delivery units. Data from the individual service delivery units are 
combined and coverage for this wider area is estimated from this combined sample. 

 
SLEAC uses a two-stage sample: First stage: a sample of villages in the survey area. During the second 
stage a complete search of current cases or recovering cases of SAM in selected villages is conducted. 
 
Stage 1 
A geographical area sampling method was used by applying a systematic random sample of all villages 
in the catchment areas of the surveyed localities. This was chosen to make the data representative in 
terms of area in contrast with population proportional to size methods which give more weight to 
population. Each Locality3 was considered as a service delivery unit and coverage was classified as 
low, medium or high for each locality. Of the total Localities in the Red Sea State, 6 have a functional  
 

                                                           
3
 Republic of Sudan is administratively divided into States. Further, each State is divided into Localities. Therfore, a Locality is 

the second tier of administration. 
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OTP program for six month or more, making the program mature enough for evaluation. Classification 
of coverage was done for these six localities. 

Using local estimates of population size, population structure and prevalence of SAM, total number of 
SAM (N) cases per service delivery unit were estimated using the formula: 

N                                             
              

   
 

              

   
 

 
Table 1: Population and sampling for surveyed Localities4 

SN Name of 
locality 
 

Total 
Population 
 

% of under 
five 

Prevalence 
of SAM 

Total 
caseload 
(N) 

Sample 
size (n) 

# of 
villages 

Villages 
to be 
sampled 

1 Port 
Sudan 

495,535 12.6% 8.2% 9178 40 215 2 

2 Sinkat 72,002 12.6% 8.2% 1333 40 75 4 

3 Haya 66,515 12.6% 8.2% 1231 40 133 8 

4 Dordieb 31,744 12.6% 8.25% 279 35 65 7 

5 Toker 91,146 12.6% 8.2% 1688 40 24 1 

6 Ageeg 64,926 12.6% 8.2% 818 40 17 1 

Sample sizes (n) are then determined using the sample size table shown below given the estimates of 
SAM cases per service delivery unit indicated above (Table 1 column 6). 
 
Table 2: SLEAC survey sample size lookup table 

 Target sample size for… 

Total number of 
cases in the service 
delivery unit 

50% standard 70% (30%)standard 
 

>1000 40 40 
500 37 33 
250 35 32 
125 31 29 
100 29 26 
80 27 26 
60 25 25 
50 23 22 
40 21 19 
30 17 18 
20 15 15 

 
For Red Sea State SLEAC, a target sample size of n = 40 cases per each locality was used except for 
Dordieb Locality where it needs 35 cases due to its lower caseload. This is the standard SLEAC sample 
size for large populations6. The number of villages (n villages) needed to reach the target sample size  

                                                           
4
 Population data were taken from UNICEF, SAP prevalence were taken from SHHS 2009. Prevalence data were triangulated with 

figures admission from the Red Sea State, from localized surveys and seasonal calendar. 
5
 2012 localized survey by UNICEF 

6
 To understand as to why a minimum sample size of 40 is appropriate for SLEAC surveys is an optimum sample size for SLEAC; please refer the 

manual on page 202 and beyond. In general, the manual shows on page 203 the operating characteristics plots and probability of classification 
plots found using simulation for n=40. The curves are steep and there are no gross misclassifications. At lower prevalence or smaller 
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in each district was calculated using estimates of average village population and SAM prevalence using 
the following formula: 

         
 

 

(                                  )  
            

    
              

   

 

 
Using this formula village size was calculated for each village (Table 1). 
 
Selection of villages was done using systematic spatial sampling (by applying systematic random 
sampling of all villages) from a sampling frame of list of all villages obtained from State MoH. The 
sampling interval was calculated using formula: 
 

                  
                                         

                                 
 

 
After determining the sampling interval villages were selected after selecting the first village (random 
start) using random number table between 1 and the sampling interval calculated above.  

Table 3: Selection of villages using systematic random sampling

 

 
 

                                                                                                                                                                                                                 
populations, the method will perform better than indicated by the operating characteristic curves and probability of classification plots shown 
in figure A1-4 as the sampling proportion increases  
(Refer to: Semi-Quantitative Evaluation of Access and Coverage (SQUEAC)/ Simplified Lot Quality Assurance Sampling Evaluation of Access and 
Coverage (SLEAC) Technical Reference) 
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Second Stage Sampling 
The Red Sea State is home to Hedendewa, Reshida and Beni amer ethnicities. Testing of case finding 
method revealed that the active and adaptive case finding, which is usually very effective in capturing 
cases in many cultural settings around the world, was weak in finding cases in this setting, especially 
for the Hadendewa communities. Therfore, door to door screening followed by questions to locate 
active cases was adopted.  
Active case-finding method is a method whereby survey teams visit communities with the assistance 
of local informants and carers and actively search for children meeting the program entry criteria for 
severe acute malnutrition. In order for this to work well, the survey teams prepared a pre formulated 
case-finding question framed in the local language (Arabic, Beniamer and Hadendewa languages) 
consistent with locally held perceptions and beliefs regarding severe malnutrition. Teams also 
identified and recruited local informants, including village leaders and traditional healers, to assist 
with case-finding. The case-finding question and identification of suitable local informants for the 
coverage survey were informed by a rapid and tightly-focused piece of qualitative research. The 
sources and methods used for this work are summarized below: 
 
Table 4: Sources and methods used to develop the active case-finding method 

Source  Method Location 

Program staff  In-depth Interview At facility 
Community Volunteers  Focus groups At facility 
Carers of children in OTP program  Focus groups At facility 
Carers of children not in the program  Focus groups At village 
Community members  Focus groups At village 
Community members  Focus group-far away villages At village 

 
The case-finding question used was: “Can you take me to see children who are sick, thin, have swollen 
legs or feet (edematous), or are in a feeding program or getting relief food?” If specific local terms for 
marasmus or kwashiorkor are commonly used and understood then these terms were used in addition 
to “thin” and “swollen legs or feet”. In order to increase sensitivity, the case-finding question was 
supplemented with a request to see vulnerable or at-risk children using locally appropriate definitions 
and terms. Similarly, for those who are in the program admission cards or sachet of plumpynut were 
shown to the enumerators. Additionally, the teams searched door to door in order to supplement the 
weakness of the active and adaptive case finding method. 
 
Table 5 shows the Arabic and Hadendewa language terms used to formulate the case-finding question 
identified by the qualitative research. Brief trials of the case-finding question indicated that a case 
finding question using the identified terms was likely to be both sensitive and specific.  
 
Table 5: Terms used to formulate the case-finding question 
Category Arabic Hadendewa 

Wasting Sa Takzia Goab 
Sick  Laab 
Thin child   Aakarat Goab 
Those who use plumpy’nut Biscuiti Biscuiti 
Oedematous child  Aakarat 
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When the team was directed to children described as thin, sick, having oedema or in the programme, 
they checked the age of the children and proceeded with screening by assessing for bilateral pitting 
oedema and measuring Mid Upper Arm Circumference (MUAC). Caretakers of children identified as 
OTP cases were asked questions using different questionnaires depending on whether their child was 
in the programme or not. Any child identified as SAM and not currently enrolled in the programme 
was immediately referred to the nearest OTP site for follow up. The children’s main caretakers were 
then asked if they knew of other children in the village who were thin, sick, had oedema, or were in 
the OTP. The teams continued this process until all children considered to fit the case-finding criteria 
had been visited in the selected village. Every effort was made to find all children fulfilling the criteria. 
 
Data collection  
Eight teams were involved in the assessment. Each team was composed of 2 members. Most team 
members had participated in various nutrition assessments. Therefore, they were given additional 
training on how to conduct coverage assessments, to supplement their extensive experience in 
measuring MUAC and oedema, as well as interview techniques. The teams were trained over two days 
in assessment design, anthropometric measurement, and recognition of the signs and symptoms of 
malnutrition, data collection and interview techniques as well as assessment procedures. Field 
practice on survey tools, sampling and active and adaptive case finding methods as well as door to 
door screening was done.  
 
 Analysis  
Two coverage estimates were calculated: point coverage and period coverage. Period coverage is 
designed to take into account the number of children treated by the programme over its recent 
duration, including those who are no longer cases; i.e. children from 6-59 months who were admitted 
as SAM cases but are currently recovering and no longer SAM on the day of the assessment. Period 
coverage can therefore provide a good reflection of programme performance over recent months. 
Point coverage on the other hand, shows the ratio of SAM cases in the programme compared to the 
total number of SAM cases identified by the assessment. Point coverage does not include children 
registered in the programme who are partially recovered and no longer SAM. Point coverage 
estimates, with the stricter definitions, provide a reflection of programme performance “right now”. 
While both are useful measures, period coverage estimates are more commonly quoted, as they can 
provide a broader pictures of programme coverage, especially over its recent duration. Nonetheless, 
for this assessment due to the weakness of community mobilization point coverage was used. 
 
The following formula was used to calculate point coverage: 

               
                                                    

                           
 

Coverage estimator (overall) 
An overall estimate of coverage was calculated using the results of each service delivery unit. As 
shown above, the number of SAM cases will vary between service delivery units in the program area. 
This means that the results from any one service delivery unit should be weighted by the number of 
cases in that service delivery unit. 
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The weighting factor for each survey is: 

  
 

∑ 
 

N: Estimated number of cases in a service delivery unit  
Estimates of N are based on estimates of local population size, population structure, and the 
prevalence of SAM (Table 1). 
 
Overall coverage estimator7 was estimated by:   

         ∑(  
 

 
) 

w: weighting factor (  
 

 
) 

c : number of covered cases found in each survey 
n : sample size in each survey 
 
A 95% confidence interval on the estimated coverage was calculated using the following formula: 

                    √∑
  (  

 
 )

 
 

 
 

3. RESULTS 
3.1. General 
Eight teams visited 6 Localities. The teams screened a total of 1,985 children. Of these, 261 (13%) 
children qualified as SAM cases as defined by the programme and/or were already in the OTP8 and 
recovering.   
 
86.5 % (n=224) of the children were between 6 and 24 months of age. Alternatively, the over 
representation of younger children in the programme is likely due to the use of MUAC and oedema as 
admission/screening criterion (rather than weight-for-height and oedema) for decentralized OTP as 
MUAC is more sensitive  among the younger age group. 56% (n=149) were girls.  
 
Of the total cases found (n=261), 104 cases were registered in the program and were following 
treatment at the time of the survey. 95 of those 104 cases in the program were current SAM cases 
while 9 where current MAM cases: recovering cases who were SAM before, when entered the 
program. 

3.2 OVERALL OTP COVERAGE  
In SLEAC surveys overall coverage level for the entire area is valid only if: 

                                                           
7
 It is usually only sensible to report an overall coverage estimate if: 

 The overall sample size is greater than about 96. This sample size is usually sufficient for a 95% confidence interval of ± 

10 percentage points or better. 

 Coverage is not patchy (i.e. coverage is broadly similar in each of the areas surveyed). 
8
 SC Admission criteria: Bilateral oedema +++; WHZ <-3 or MUAC <11.5 cm with complication. OTP admission criteria: 

Bilateral oedema + and ++; MUAC <11.5 cm; Discharges from stabilization centre 
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 The overall sample size is about 96 (or larger). This sample size is usually sufficient for a 95% 
confidence interval of ±10 percentage points or better. 

 Coverage is not patchy (i.e., coverage is broadly similar in 6 of the localities surveyed. 
  
The overall sample size of this survey is 261. Therefore, there is sufficient sample size for calculating 
state wide coverage level for the surveyed areas of Red Sea State of The Sudan. However, coverage 
was not broadly similar in the six localities surveyed as evidenced by the chi-square test (See annex 1) 
which shows that coverage is patchy across the surveyed localities. Therefore the overall coverage 
estimate reported here is weak to explain the coverage level as there are areas with good and poor 
coverage, making the overall estimate unrepresentative of Red Sea State as a whole. 
 
The overall coverage level for the entire Red Sea rural and urban surveyed Localities was estimated 
at                            . For the Red Sea State rural surveyed localities the overall coverage 
level is                                     . 

3.3. SUMMARY OF CLASSIFICATION OF CONVERGE BY LOCALITY 
Analysis of data using the simplified LQAS classification technique involves examining the number of 
cases found in the survey sample (n) and the number of covered cases found: 

 If the number of covered cases found exceeds a threshold value (d) then coverage is classified 
as being satisfactory. 

 If the number of covered cases found does not exceed this threshold value (d) then coverage is 
classified as being unsatisfactory. 

The threshold value (d) depends on the number of cases found (n) and the standard (p) against 
which coverage is being evaluated. A specific combination of n and d is called a sampling plan. The 
standard for all localities is SPHERE minimum standard for rural areas of a minimum target 
coverage above 50%9.  

Table 6 summarizes the classification of coverage for each Locality. Sinkat, Dordieb and Ageeg 
Localities achieved or exceeded the 50% coverage level and were classified as High Coverage 
areas. In contrast, Port Sudan, Haya and Toker fall short of the 50% threshold value and classified 
as low coverage areas10. Particularly, Haya and Toker are areas with extremely low coverage 
levels. For this reason Toker was selected for SQUEAC investigation in order to understand why 
coverage is extremely low.  

Table 6: Results of Coverage Classification by Locality 

S
N 

Service 
Delivery 
Unit 

Sample 
size 

Number of 
covered 
cases 

Decision 
value 
(point) 

Classification Comparison to SPHERE 
Minimum Standard 

1 Port Sudan  43 21 21 Low Below (<50%) 

2 Sinkat  49 29 24 High Above (>50%) 

3 Haya  45 7 22 Low Below (<50%) 

4 Dordieb  40 21 20 High Above (>50%) 

5 Toker  40 0 20 Low Below (<50%) 

6 Ageeg  44 27 22 High Above (>50%) 
                                                           
9
SPHERE standard for selective feeding programme coverage in a rural areas 

10
 See Annex 4 for detailed calculation of decision value and coverage classifications 
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3.4. REASONS GIVEN BY CARERS FOR NON-ATTENDANCE  
Of the total 261 children who meet the case definition11 of the survey, 157 children were not in the 
program at the time of the survey12. Carers of cases not in OTP were asked if they recognized that the 
child was malnourished. If they identified that the child was malnourished, they were then asked if 
they knew of any program that could treat their child. If they knew of a program that could treat their 
child, they were then asked why the child was not in the program. This data is summarized in Table 7, 
Figure 2 (for the six localities as a whole) and Annex 5 (for each Locality separately). 

Table 7: Reasons Given by Carers for Non-Attendance 
Reason Number 
Child not recognized as malnourished 46 
Lack of program information 40 
OTP site too far away (distance) 23 
Other Reasons13 14 
Program cannot cure 6 
Stock out of RUTF 6 
RUTF too small to justify coming 5 
Mother feels ashamed to go to treatment 4 
Discharged (non-responder and cure) 4 
Rejection 3 
Health worker absent from facility 2 
Child too young for food 2 
Fear of rejection 2 
Husband refused 1 
 
Of the total 157 non covered cases identified by the survey 46 carers (29%) did not recognized their 
children were malnourished hence did not seek help. However, these mothers knew their children are 
unwell. Forty (25%) mothers knew their child was malnourished but did not know of the availability 
of a treatment program. Twenty three (15%) knew their child were malnourished and that there was 
a treatment for his/her condition but the OTP site was too far away for them to take their child. 
Opportunity costs, lack of confidence in program’s efficacy, stock out of RUTF were some of the major 
reasons, among many, for non-attendance. 

 

 

 

                                                           
11

 The case definition used for the coverage survey was: MUAC<11.5cm OR/AND bilateral pitting oedema AND/OR a child who 

is in OTP program 
12

 SLEAC survey team referred them to the nearest OTP program to follow up treatment. 
13

 Reasons unrelated to program organization such as mother cannot carry more than one child, mother pregnant, mother busy, 

non-resident travelling through the program area, mother travelled out of the village, no other person who can take care of the 

other siblings at home, mother thought it was necessary to be enrolled in the hospital first, and no one can help the mother taking 

child to facility (as they need company of their men). 
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3.5. RELAPSED AND DEFAULTED CASES 
Eleven (7%) mothers of children not in the OTP who knew of a program that could treat their child 
reported that their child had already been in the program and had been discharged as cured. Eight 
(5%) mothers of children not in the OTP who knew of a program that could treat their child reported 
that their child had already been in the program and they had defaulted from the program. These 
carers did not understand that their child was eligible for readmission into the program.  

Similarly, seven (6.7%) mothers of children who are currently in the OTP were readmissions. Four of 
these were defaulters (defaulted because of assumed improvement of the child (n=1), disease (n=1), 
stock out (n=2)). The remaining three were relapsed cases (because of disease (n=2) and stock out of 
supplies). 

3.6. MEANS OF REFERRAL FOR THOSE WHO ARE IN THE PROGRAM 
Sixty three percent of the children who were attending the OTP program were self-referred, 22% 
were referred by volunteers, and 15% were referred by opportunistic screening at facility (8 by health 
workers, 6 from hospital and 1 from SC). Most of the children who were referred by volunteers were 
from Ageeg (n=17). This shows that community referral systems are weak or non-existent in most 
areas. 

3.7. RESULTS OF SQUEAC INVESTIGATION FOR TOKER LOCALITY 
Following the SLEAC survey, Toker was selected for an in-depth SQUEAC investigation as it was the 
worst performing program in terms of coverage. Of the 40 identified cases, none were covered. In 
order to understand the reason for this coverage failure, a SQUEAC stage one investigation was done.  

 

3.7.1. ROUTINE PROGRAM DATA 
The following routine program data were collected and analyzed according to the SQUEAC 
framework: 

 Admissions overtime 
 Admissions by facility 
 Mapping of origins of admissions 
 Standard program monitoring data: 

0 5 10 15 20 25 30 35 40 45 50

Child not recognized as malnourished

OTP site too far away

Program can not cure

RUTF too small to justify coming

Rejection

 health worker absent from facility

Fear of rejection

Number of SAM children 
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Figure 2: Reasons given by carers for non-attendance 
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 Proportion of exits discharged as cured 
 Proportion of exits who died during treatment 
 Proportion of exits discharged as non-responders 
 Proportion of exits who defaulted during treatment 

 Distribution of MUAC at admission 
 Length of stay in program 

ADMISSIONS OVERTIME 
Figure 3 shows the number of admissions overtime from January to December 2013 from four 
facilities: Toker Town HC, Ashet PHU, Dolabiya PHU and Mayes PHU, which were operational all year 
round. The other health facilities in the locatility such as Waram and Gabaeb OTP programs had been 
operational for the past six months before the survey while Odwan, Belgego, Korer and Fraskaleb 
were just starting to provide OTP services. Hence the entire locality did not receive OTP services 
consistently over the past year. Therefore, this suggests that coverage is sub-optimal and patchy.  

 

The pattern of admission shows a gradual increase from January through August and declining 
afterwards until December (orange line in Figure 3)14. January to March is a period of better food 
availability and January to June is a period of better milk availability. This period corresponds to 
lower admission but with a gradual increase over time. On another hand May to September is a time 
when adult men migrate in search of pasture and water, June to September is when the extreme winds 
happen, keeping households at home behind closed door (resulting in less milk availability), and 
August to November is when the traditional hunger gap occurs (see Annex 6 for seasonal and critical 
events calendar). In general periods June to November are periods where many factors converge to 
make households food insecure, resulting in the hunger gap. Admission peaks in August and 
September but drops sharply afterwards. This peakk coincides with the period of highest prevalence 
of malnutrition, suggesting that the program may be capable of responding to changes in need. Locally 
produced disease calendars show an expected period of increased incidence of diarrhea, ARI, malaria  
                                                           
14

 Figure 6 has multiple line graphs: line graph without smoothing (Admissions) and smoothing (M3 and M3A3). The smoothing 

were M3 (taking the median of three consecutive months admission) and M3A3 (the average of the three consecutive smoothed 

median). The smoothing is a median of admissions with a span of three months followed by means with a span of three months. 

This was done to reveal seasonality and trend in time of admissions by removing noises or fluctuations. 
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Figure 3: Patterns of admission overtime January-December 2013 
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and fever in October to December that would normally lead to an increase in the incidence of SAM 
which, if the program is responding to need, should lead to an increase in SAM admissions. This 
expected increase in admissions was not observed. 

ADMISSIONS BY FACILITY 
In order to further understand reasons for low coverage admission by facility were plotted (Figure 4). 
In general all facilities follow similar trend as the overall admission (Figure 3). However, Mayes did 
not admit children in months May-August. This shows non-coverage for this period.   

 

An analysis of cumulative admissions by facility (Figure 5) suggests admissions markedly differ from 
facility to facility.  

 

Toker town is bigger in population size. This has contributed for higher coverage. Moreover, even 
thou there is no volunteer in all four facilities to screen children at community level, Toker hospital 
screen all children who came to other treatments. These have contributed a great deal in admitting 
more children than other facilities. Beginning January-December 2013, Toker Hospital Stabilization 
Centre has admitted 106 children using opportunistic screening (Figure 6). Reviews of records and 
qualitative interviews revealed that these were transferred to OTP. In contrast, all other facilities do 
not have any volunteer to screen at community level, contributing to a sub-optimal coverage. 
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Figure 4: Admissions overtime by facility January-December 2013, Toker 
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Figure 5: Cumulative admissions by facility January-December 2013) 
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SPATIAL COVERAGE OF ADMISSIONS  
Admissions were mapped by village to see whether all areas were represented (i.e. whether 
admissions are coming from all over the locality or not).  Overall, facilities Waram and Gabaeb have 
been operational for the past six months before the survey; and Odwan, Belgego, Korer and Fraskaleb 
were just starting giving the services. As these areas were no service area in the past one year, there 
were no covered cases. 
 
The investigation concentrated on those facilities which were operational for the past one year or 
more. There were no volunteers in all four operational facilities so the volunteer per village mapping 
was dropped and we assumed that community level screening is nonexistent since there were no 
volunteers to conduct these screening. The SQUEAC team conducted a village mapping for Dolabiya 
(Figure 7) and Toker facilities (Annex 7). The trend lines over the scatter plot show most admissions 
are from villages within 5km distance from facility, clearly showing the spatial failure in coverage. 

 
Further investigation showed that in Dolabiyaye of the 33 total villages under its catchment area, 13 
of them did not have any OTP admissions. The uncovered villages have a median distance of seven 
kilometer. 
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Figure 6: Admissions overtime into Toker Town Stablization Centre (SC) 
(January-December 2013) 
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STANDARD PROGRAM MONITORING DATA 

Figure 8 shows standard program monitoring data for the period January to December 2013. 
 

 

 

 

 

 

 

 

 

 

 

 

The summary statistics are as follows: 

Exits 630  
Cured 617 98% 
Deaths 6 1% 
Default 7 1% 
Non response 0 0% 

 
The reported cure, death and non-response rates should be interpreted with caution due to the 
following reasons: 

 Based on the facility records that were reviewed of the total 1072 children admitted into the 
program over the 12 months period, only 719 (630 exits and 89 transfers) exited the program. 
353 children should be registered in the program at the time of the visit, but the program files 
show far fewer children are currently attending. 

 Registers at Toker program site show 89 children who exited as transfers but there was no 
data as to where they transferred. 

 Review of registers showed a total of 7 defaults for Red Sea State while 110 children that had 
defaulted had returned into the program (Toker=24, Ashet=13 and Dolebiyaye=73). Record 
keeping requires stregtning. 

 There is a significant discrepancy between what was reported as cured discharged for State 
MoH and what was registered in the facility records. For example for Toker facility records 
show 198 discharges as cured for the period January-October 2013 whereas SMoH records 
show 278 discharges as cured (80 children difference). Similarly for Ashet facility for similar 
period of  

Figure 8: Standard program monitoring data for the period January-December 2013 
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 time, the facility records show 85 discharges as cured while SMoH data base shows 128 
discharges as cured.  

 Facility records at Ashet facility show similar number of admission and discharges for months 
January-June, 201315. September-November there was no discharges at all. Qualitative 
interviews revealed that there were no OTP staffs and the program was run by volunteer. 

 For Mayes and Ashet there were no defaults, death and non-responder for the 12 months 
period. In absence of volunteers and follow ups this is highly unlikely. 

Therefore, standard program monitoring data is very weak to truly evaluate the performance of the 
program. However, these weaknesses can be used as recommendation to strengthen data recording 
and monitoring. 

DISTRIBUTION OF MUAC AT ADMISSION 
Figure 9: 6 months MUAC Admission data for Toker, Dolabiya and Ashet OTP programs 

 

The observed distribution of MUAC at admission is consistent with timely case-finding and 
recruitment by the program. It also may be because the program is being accessed by those who know 
the program and that faraway places are excluded. In the absence of community level screening this 
cannot be generalized for the entire program area. 

LENGTH OF STAY (LOS) FOR CURED CASES 
The SQUEAC team collected data to analyze the length of stay in the program before cure. For Toker 
facility the median Length of Stay is 4 weeks and the maximum length of stay is 9 weeks. In contrast to 
this, for Dolabia the minimum length of stay is 9 weeks. For Ashet there were no discharges in the past 
4 months before the survey. Discharges for Toker were found to be acceptable and followed a smooth  

 

                                                           
15

 January-March: for each month 9 children were admitted and 9 children were discharged 

 on April 11 children were admitted and 11 were discharged 

 May-June 15 children in each month get admitted and the same number discharged  
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Figure 9: 6 months MUAC Admission data for Toker, Dolabiya and 
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and continuous discharge. However, discharges for the other sites showed OTP staff 
misunderstanding of discharge criteria. 

Qualitative interviews and observations proved that Stock out of supplies happens consistently and 
that has made proper discharges irregular and the functioning of the program very erratic. Children 
will stay in the program for more than four weeks due to stock outs of RUTF.  

3.7.2. FINDINGS OF QUALITATIVE INTERVIEWS 
Thirteen qualitative interviews were conducted with key stake holders to further understand barriers 
to accessing program services. The sources of information were OTP staff, nurse in charge at Toker 
Hospital Stabilization center, volunteers, carers, men, community leaders, and traditional healers. 
Qualitative methods employed were: Informal Group Discussions (IGDs) with carers (usually 
mothers) and men, semi-structured in-depth key informant interviews with OTP staff, traditional 
healers and community leaders. The intentions of these interviews were to investigate local 
terminologies and etiologies for SAM (to identify potential mismatches between program 
messages/case-finding activities and local terminologies and etiologies), awareness of SAM, pathways 
to treatment, defaulting and volunteers activity. Locations of interviews were at Toker, Dolabiyaye 
and Ashet facilities and towns, Toker Locality within the catchments area of Toker PHU at Eglim 
village which is 10km away from the facility, and Toker Locality within the catchment area of Dolobia 
PHU at Shalota village which is 13km away from the PHU facility. 

AWARENESS AND CAUSES OF MALNUTRITION 
Questions relating to the communities’ awareness of SAM revealed the following information: 

 Awareness of SAM: carers who were interviewed in villages in both Toker and 
Dolabyeye towns were able to identify SAM as a disease.  

 Infection: Infection was identified as the cause of SAM in their child by 9 and 10 women 
interviewed in Toker and Dolabyaye towns, respectively. Fever, measles, cough, malaria 
and diarrhea were mentioned.   

 Household economy: Carers at Dolabyaye town reported that shortage of food is 
another cause of malnutrition. 

However, all the carers interviewed who are 10km and 13km far from the facility (Eglim within 
Toker and Shalota within Dolabyaye facilitys’ catchments) did not recognized malnutrition. 
Repeated efforts were made to illicit their knowledge of malnutrition as a distinct disease. In 
Shalota village participants of informal focus group discussion mentioned that child who is very 
thin will get treatment traditionally by burning his hand and abdomen. They called the condition 
as having ‘Tesnin’. 

 
 Signs and symptoms of SAM: Those who recognized malnutrition stated that the signs of SAM 

are sunken eyes, swollen face, ‘skin elasticity compromised’, bone appearing around neck, 
abdomen very thin, swollen legs, losing weight and night blindness.  

 Local names for SAM: In Ashet and Toker community leaders said the name for SAM is 
Goshashe, while Adifabo is the name for malnutrition according to women in Dolobyaye. 

KNOWLEDEGE and PERCEPTION ABOUT THE OTP PROGRAM  
Questions about program knowledge revealed the following information: 
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Knowledge of the OTP Program: All carers interviewed in Toker and Dolebyaye town stated 
that they know about the malnutrition treatment program. Community leaders interviewed in 
both towns were able to identify the program. Men in Dolebeyaye reported that the program 
started giving treatment two years ago but was interrupted for a while and restarted five months 
ago. These men (n=10) said they give biscuit to weak children. Women in Toker town said 
everyone who lives in Toker town knows this program. They said the name of the product given 
is Biscuit Takzia (Biscuit for the malnourished). They said it is only for those who are sick. 
 
Communities interviewed in distant village of Toker (Eglim) did not know about the program. 
The communities were shown a MUAC tape and RUTF sachets but they did not recognize these 
items. In contrast, community members interviewed in Shalota of Dolobyaye catchment 
recognized both the MUAC tape and the RUTF. They mentioned the nutrition treatment as a 
program which provides food to the community.  Women IGD participants stated that the name 
of the program is OXFAM16 centre. They stated that facility measures children and if they found 
out the MUAC to be red, the child will be referred to Toker town and if yellow he will receive 
Kalta (CSB) at Dolebyaye. For the entire Toker Locality the SC is at Toker, which is some 50km 
from Dolebyaye. These women stated that there was no RUTF in the past four months. However, 
the SFP program has being going on for the past many years. 
 
Community leaders in Toker and Dolebyaye town know about the program. Both leaders stated 
that theprogram is for malnourished children, admission is based on MUAC and the program 
serves the community twice a week. 

 

Target group: Interviewed Men in Dolabyaye town stated that the target group for treatment is 
children under five year of age. Interviewed community at Shalota reported the program is for 
everyone17. All careers who were interviewed in Toker town stated that the services are for 
children under two years and for those with diarrhea.  Carers interviewed in Dolabeyaye stated 
that the program is for thin children, for children with diarrhea and for sick children. They 
believe that RUTF is given to all children who are registered. 
 
Perceptions about the OTP program: The community at Shalota stated that they like the 
program because it keeps children from crying, so mothers ask their husbands to buy RUTF from 
the market. Moreover, they stated that the health staff always screen their children but do not 
admit them to the program. Similarly, they stated that after admission into the program they are 
turned away due to stock out of RUTF. One participant from the men IGD in Dolabiyaye town 
stated that his child was given only 5 sachets of RUTF which was not enough for his child until 
the next visit which may take months. Due to this he usually buys RUTF from the market. All men 
who participate at Dolabyaye reported they like the program but the health worker in the clinic 
does not work properly, according to them. Moreover, they stated there is favoritism for some 
groups in distribution of the services. They equally agreed that children who are in the program 
grow better than others. Women participants of IGD in Dolobyaye mention that RUTF makes 
children healthy. Toker town community leader believes that the program is good but he thinks 
it should be expanded to rural areas as there are many cases there. Similarly, the leader of 
Dolabyaye town stated that he thinks highly of the program but that there is a continuous 

                                                           
16

 OXFAM used to manage this facility. 
17

 One IGD participant requested the SQUEAC team to give him the RUTF for his own consumption. 
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problem with availability of supplies and the program is not working most of the time due to this 
problem. 

HEALTH SEEKING BEHAVIOUR 
 Interviewed informants in towns reported that for treatment of their illnesses, including 

malnutrition, they seek care at the clinic. They stated that there is no community level 
screening. Those informants from far away communities said they use traditional 
treatments using homemade medicines to treat their children. 

BARRIES TO ACCESS 
The table below summarizes key findings from qualitative interview on possible reasons for non-
attendance: 

Barriers Explanations 
Lack of knowledge of 
admission criteria 

In all three visited facilities records show SAM children admitted into TSFP 
program (20 in Toker facility and 13 in Dolabyaye facility). Both OTP and TSFP are 
being managed by the same nutrition worker. This shows lack of knowledge in 
admission criteria. 

Lack of volunteers and lack 
of community level 
screening 

All volunteers in all facilities in Toker locality are inactive. Those children in the 
program were captured by the hospital (In Toker Town) or by facility level 
screening. Hence most areas are unreached.  

Community lack of 
understanding of admission 
criteria  

There is a considerable confusion from the community side, those who know the 
program, about the admission criteria. Interviews with OTP staff revealed also 
misunderstanding of admission criteria (Dolabyaye) from the health workers side. 

Stock-out of SAM drugs and 
RUTF 

In all visited facilities it was reported that there are frequent stock outs of 
medicines and nutrition supplies needed to treat SAM cases. Screening at facility is 
done when the RUTF reaches the facility. In Dolabyaye, there was no RUTF in the 
past four months. 

Problems associated with SC The SC is located in Toker town. Those who are referred from Dolabyaye and Ashet 
prefer not to go as it is too far for them to travel. The nurse at Toker SC reported 
that they do not have a budget for providing meals for mothers, which increases 
the opportunity cost for the family. Further, during winter they receive many cases 
and they do not have enough beds to accommodate them all. 

OTP staff workload  In all visited facilities in Toker locality OTP nutrition workers said the number of 
patients they have is beyond what they can manage as they do the screening and 
treatment. Moreover, they are responsible for SFP program. Running both services 
is beyond their current capacity. 

Lack of medical assistance Toker town facility nutrition worker stated that she does not have health training 
and there is no medical assistance to provide the medical treatment of SAM 
children. Similarly, in Ashet facility the program is being run by a community 
leader. 

Sharing and selling of RUTF Interviews in Dolaybyaye facility revealed RUTF is available in the local market and 
that households share RUTF. 

Awareness about 
malnutrition 

There is better awareness and understanding of malnutrition in towns than in rural 
areas.  

Awareness about program 
in general 

The program is known in towns but not in rural areas. 

Knowledge about the 
presence of OTP services 

Program knowledge is limited to towns where the facilities are. In rural areas 
knowledge is poor. 

Distance Significant number of villages are located very far away from the health facilities. 



 

 

25 

4. CONCLUSIONS & RECCOMENDATIONS 
SLEAC SURVEY 
The overall coverage level for the entire Red Sea rural and urban surveyed localities was estimated 
at                             . For Red Sea State rural surveyed localities the overall coverage 
level is                                     .  

Figure 10: Results of SLEAC Coverage classification by Locality 

 

Coverage was found to be patchy across the surveyed localities. The SLEAC assessment in Sinkat and 
Aggeg showed coverage >50%.  Similarly, for Dordieb and Port Sudan localities coverage was 
classified below 50% but further classifications shows the coverage of both localities is above 45%. 
The MoH must therefore be commended for successfully decentralizing these lifesaving-services 
across localities, ensuring access for the wider target population. In contrast, for Haya and Toker 
localities coverage was lower than 20% well below SHERE minimum standards. While the coverage 
estimates for Haya and Toker is rather low, valuable lessons can be learned from it. Further 
strengthening of the program, particularly the community mobilization, consistent supply of RUTF, 
and routine medicine aspect is required.  

The SLEAC survey revealed that 69% of the caretakers of uncovered children knew about the 
nutritional status of their children and the existence of programs that deliver services to children with 
severe acute malnutrition. Additionally, 63% of the cases identified by the SLEAC survey as covered 
were self-referred and only 15% were referrals from the hospital and OTP workers. This shows the 
lack  
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in capacity in delivering services. Community health workers referred only 22% of the OTP 
beneficiaries which suggests the gap in community mobilization activities. Reactivating the 
community volunteer initiative which was operational in the past can dramatically increase coverage.  

The major strengths of the programme were identified as follows:  
 OTP services are operating over the entire localities surveyed and delivered exclusively by the 

MoH from 46 decentralized nutritional health units and 6 hospitals; indicating a good level of 
decentralization across the six surveyed localities; 

 There was a low readmission rate (only 6.7% of the covered cases were readmissions); 
 The majority of caretakers knew about the nutritional status of their children and the existence 

of services that could deliver services to children with SAM;  
  There was a high level of commitment on the part of health workers. This was evident by the 

number of referrals from hospitals and health centers.  
 There was high level of self-referral from the community. This shows the wider acceptance of 

the program by the community. 
 Locality nutrition supervisors, SMoH, State nutrition unit and UNICEF showing great 

commitment to providing regular and high quality OTP services 

The following gaps in current service provision were identified: 
 Referrals by community based volunteers was very low, as only a small number are actually 

working; 
 The program is not widely known, especially in remote areas; 
 The third most important reason for not being in the program needs particular attention as it is 

associated with mothers and it is unrelated to program organization. These reasons were: 
mother cannot carry more than one child, mother pregnant, mother busy, non-resident 
travelling through the program area, mother travelled out of the village, no other person who 
can take care of the other siblings at home, mother thought it was necessary to be enrolled in 
the hospital first, and no one can help the mother to take the child to the facility as they need 
their husbands or male relatives to accompany them. In the Hadendewa community women 
and mothers do not travel alone without male company. It was established that men’s 
participation in the program is crucial for the success of the program. The limitation in mobility 
for women is a major barrier for higher coverage18. 

 Despite substantial decentralization, some villages are too far to access the program. Even in 
well performing localities like Aggeg distant villages have been systematically excluded from 
the service. This highlights for the ministry to strengthen outreach to faraway places. 

 RUTF and routine medicine shortages seriously limit the delivery of quality services; 
 Weak community sensitization. Some carers knew about the program but were not convinced 

of its use, hence did not attend the program. This shows that the program benefits were not 
widely communicated to the community. 

 There are no linkages between the nutrition program and other health services such as EPI. 
Incredibly, the survey team understood during the survey that EPI services reach is wide but 
they were not given MUAC tapes or involved in any way in screening children during 
vaccination campaigns. In faraway areas where the nutrition service failed to reach, 
vaccination campaigns were well known19. 

                                                           
18 Not only that, once married the new couple should settle far away not to meet their father/mother-in-law. This social organization makes settlement 
extremely scattered and information flow seriously limited; adding additional impediment for  access and coverage 
19 One community volunteers for EPI who was used as a key informant in case finding during the SLEAC survey. He knows where the villages are 
(inaccessible far away villages), he knows where the malnourished are but he was not included in the nutrition team or at least encouraged to screen 
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 Rejection and fear of rejections were some of the reasons for not being in the program.  
 A clear and predictable case-finding strategy is absent. 

RECOMMENDATIONS BASED ON SLEAC SURVEYS 
 OTP services should be established or outreach services should be considered for villages very 

far away from health facilities to improve access to and coverage of the program. As no health 
facility currently exist in this area, the SMoH should find ways to avail OTP services in each 
village and to overcome the geographical barrier for caretakers in accessing these services;  

 Develop a system for continuous provision of medicines and supplies, especially RUTF, to 
ensure quality OTP services and improve coverage; 

 As community involvement is key to OTP success, community health workers involvement in 
active case finding and tracing defaulters must be introduced, in order to improve service 
uptake and programme impact, particularly in faraway areas of all localities.  In addition, 
recruit and train community level volunteers to replace those who are no longer active and to 
ensure sufficient numbers to cover the far away villages. This will reduce the numbers of 
children turned away due to incorrect measurement and referrals, and will also raise 
community awareness of available services and the causes of malnutrition; 

 Integration of the OTP services with other health and food security programs will help improve 
active case finding. This is especially true that integration of MUAC screening during EPI 
campaigns will increase coverage, especially in remote and very far villages; 

 Conduct regular meetings with all community leaders to highlight and introduce the type of 
services that the facilities deliver, especially treatment of acute malnutrition.  

 Consider conducting a study of the Hadendewa culture, particularly the way men and women, 
elderly and young, and the community communicates information. Based on the finding of the 
study design a community outreach and case finding strategy that is culturally sensitive should 
be developed. 

 Involve fathers and men in nutrition service provision as they are key decision makers in 
participation in the program. 

 Implement outreach activities to increase coverage, including recruiting and training 
community volunteers and mobile services.  

 
 Close follow up of the overall food security situation in the State is recommended through 

collection of regular early warning information through the State mechanisms.  If necessary, a 
standard nutrition survey may be conducted if the early warning information so indicates.   

 
CONCLUSIONS FROM THE SQUEAC IN TOKER LOCALITY 

 The community mobilization component of the program is weak. The program screens 
children at facility level as opposed to community level. Screening was being done for those 
who live in towns and nearby villages. In general, less emphasis is given to community 
mobilization.  

                                                                                                                                                                                                                 
children using MUAC and refer them. He told the SLEAC team “give me MUAC tape and I will screen and send them to facility. This is for our community 
and I will do it very much happily.” This indicates a gap that should be exploited.   
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 Health professionals are conducting opportunistic screening which is commendable. 
 Nutrition workers have shown great commitment to providing high quality and regular OTP 

services. However, their workload is high, for example the SC in Tokar, especially due to the 
lack of community level volunteers for screening of children for SAM and the additional work 
for SFP screening and service delivery.  

 Supply breakdown interrupts program delivery and negatively impacts on the community’s 
perception of the program.   

 Poor adherence to the national MoH nutrition protocols was observed. Incorrect OTP 
admission and discharge criteria were observed in three of the visited OTP sites.  

 Gaps in record keeping were observed on the OTP cards and reported number of cases from 
facility to the State. Default and relapses were not recorded or were misunderstood.  

 Referral linkages from the OTPs to the SCs require strengthening. Additionally mothers prefer 
not to go to the SC. 

 Rejection was one main issue raised by key informants. The carers of the children who had 
previously attended the OTP, only to be rejected, indicated that they were unwilling to take 
their children to the OTP again, even if their condition deteriorates.   
 

RECCOMENDATIONS FROM THE SQUEAC IN TOKER LOCALITY 

 Strengthening community mobilization is a critical priority. Some activities that can be 
undertaken include:  

 The recruitment and training of community based volunteers is a priority;  
 Training and engaging traditional healers to screen children for acute 

malnutrition at community level. This will harness a cadre of providers that the 
community trusts and seeks services from and will increase early detection of 
acutely malnourished children ; 

  Raise awareness of careers (mothers and fathers) about the causes of 
malnutrition, program target group, and program inclusion criteria. 

 Training for community volunteers/nutrition workers on MUAC measurements and oedema 
checking, to reduce the rejection rate due to incorrect measurement. 

 Consider a technical review of nutrition workers workload and time to address critical 
manpower shortages at facility level. 

 Assessing current supply structures and developing systems to ensure a continuous supply of 
routine drugs and RUTF for OTP services is critical for improving coverage.  

 Provide additional support, such as on-the-job training and mentoring, refresher training and 
technical reviews, supportive supervision, and follow up to ensure quality OTP services.  

 In order to improve the use and adherence to the nutrition protocols: 
 State and Locality Health Offices should establish a discussion/feedback forum 

with nutrition workers at facility level regarding ongoing program performance 
indicators (cure, default, death rate, non-responder, and program coverage). 

 Including a training package on performance indicators and train staff on these 
indicators. 

 Review the current reporting system in order to improve it and ensure that the 
staff use these standard reporting systems. 
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 Consider providing meals for mothers while in the SC with their children in order to overcome 
this high opportunity cost for the families and ensure that children who need to be in the SC 
are admitted into the SC and stay as long as needed for treatment.  
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ANNEX 1: TEST OF HOMOGENEITY  
This test involves comparing what we would expect the data to look like if the null hypothesis were 
true with the collected or observed data. If the expected and observed data are very different from 
each other then we reject the null hypothesis and accept the alternative hypothesis. The formula to 
calculate the chi-square test statistic is: 

    ∑
      

 
 

O: Number of covered cases observed in each surveyed Locality. 
E: Number of covered cases expected in each surveyed service delivery unit if coverage is not patchy 

For the survey in Red Sea state we want to test whether the findings from the six localities are similar 
or different, are they homogeneous in all six localities or heterogeneous? The hypotheses are: 

 Null hypothesis: Coverage is not patchy (it is uniform in the six localities of Red sea). 
 Alternative hypothesis: Coverage is patchy (it is heterogeneous) 

The table below applies the chi-square test to this survey: 

1 2 3 4 5 6 
Locality Sample 

size 
O20 E21              

 
 

Aggeg 44 27 
   

   

   
       

             2.85      

     
        

Haya 45 7 
   

   

   
       

                        

     
        

Dordieb 40 21 
   

   

   
       

                    

     
        

Sinkat 49 28 
   

   

   
       

                       

     
        

Toker 40 0 
   

   

   
       

                        

     
         

Port Sudan 43 20 
   

   

   
       

                     

     
        

SUM 261 103 10322           

The chi-square test statistic for Red Sea State SLEAC survey is 33.79. This value of the chi-square test 
is compared to a critical value. If the calculated chi-square statistic is greater than the critical value 
then the coverage is patchy and it is meaningful not to report the overall coverage estimate and better 
to provide the disaggregated results. 

In the Red Sea state SLEAC survey there were 6 surveys in six separate localities. The critical value of 
the chi-square statistic for the six surveys is 11.07 (Table 6). Since 33.79 is greater than 11.07, we can 
conclude that coverage is patchy and it is better to report disaggregated results, at Locality level as it 
is meaningful than overall coverage estimate.  

 

                                                           
20

 The number of observed covered cases observed in each survey 
21

 The number of covered cases expected in each survey if coverage is not patchy 
22

 Column 4 and 5 should have the same total (i.e. 103) 
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ANNEX 2: STEP BY STEP CALCULATION OF 
THE OVERALL COVERAGE ESTIMATE 
 
Overall coverage was estimated using the following formula 
 

         ∑(  
 

 
) 

w: weighting factor (  
 

 
) 

c: number of covered cases found in each survey 
n: sample size in each survey 
 
The detailed calculation is presented below: 
 Population data Survey data Results 
Locality Total pop 6-59 

months 
SAM 
prevalence 

Total 
SAM 
caseload 

Weight23 
(w) 

Sample 
size (n)  

Covered 
(C) 

 

 
  

 

 
 

Port 
Sudan 

495,534  12.6%  8.2%  9178  0.631789 43 21 0.488372 0.308548 

Sinkat 72,002  12.6%  8.2%  1333  0.09176 49 28 0.571429 0.052434 
Haya 66,515  12.6%  8.2%  1231  0.084739 45 7 0.155556 0.013182 
Dordieb 31,744  12.6%  8.2%  279  0.019206 40 21 0.525 0.010083 
Toker 91,146  12.6%  8.2%  1688  0.116197 40 0 0 0 
Ageeg 64,926  12.6%  8.2%  818  0.056309 44 27 0.613636 0.034553 
         

∑ 
 

 
       

       

 

 
  

                                                           
23
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ANNEX 3: CALCULATION OF CONFIDENCE 
INTERVAL FOR THE OVERALL COVERAGE 
ESTIMATE 
 

A 95% confidence interval on the estimated coverage was calculated using the following formula:- 
 

                    √∑
  (  

 
 
)
 
 

 
 

The calculation can be summarized as: 

Locality n c w     

 
   

 

  
 

 
     

 
 
 
 
 

 
 

Port Sudan 43 21 0.631789 0.399157 0.488372 0.511628 0.002319428 

Sinkat 49 28 0.09176 0.00842 0.571429 0.428571 4.20821E-05 

Haya 45 7 0.084739 0.007181 0.155556 0.844444 2.09608E-05 

Dordieb 40 21 0.019206 0.000369 0.525 0.475 2.29958E-06 

Toker 40 0 0.116197 0.013502 0 1 0 

Ageeg 44 27 0.056309 0.003171 0.613636 0.386364 1.70848E-05 

SUM 261 104     0.002401855 

 

The 95% confidence interval is                          {           } 
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ANNEX 4: CALCULATION OF CLASSIFYING 
COVERAGE FOR INDIVIDUAL SERVICE 
DELIVERY UNIT (LOCALITY) 
 

Sphere recommends the minimum standard for selected program coverage in rural places should be 
>50%. Therefore, for this survey we should get >50% of the cases covered by the program for each 
locality in order to classify it as high or satisfactory. Otherwise it will be classified as falling below 
standards. For this simplified classification technique is used. The following formula was used to 
calculate a suitable threshold value (d) for any coverage proportion (p) and any sample size (n):- 

    
 

   
 

Using this formula the decision value for each Locality is: 

S
N 

Service 
Delivery 
Unit 

Sample 
size 

Number of 
covered 
cases 

Decision value 
(point) 

Classification 

1 Port Sudan  43 21      
  

   
 21 The number of covered cases (21) is not greater 

than the decision value (21). Therefore coverage in 
Port Sudan Locality is classified as low. 

2 Sinkat  49 29      
  

   
 24 The number of covered cases (29) is greater than 

the decision value (24). Therefore coverage in 
Sinkat Locality is classified as high. 

3 Haya  45 7     
  

   
 22 The number of covered cases (7) is not greater 

than the decision value (22). Therefore coverage in 
Haya Locality is classified as low. 

4 Dordieb  40 21     
  

   
 20 The number of covered cases (21) is greater than 

the decision value (20). Therefore coverage in 
Dordieb Locality is classified as high. 

5 Toker  40 0     
  

   
 20 The number of covered cases (0) is not greater 

than the decision value (20). Therefore coverage in 
Toker Locality is classified as low 

6 Ageeg  44 27     
  

   
 22 The number of covered cases (27) is greater than 

the decision value (22). Therefore coverage in 
Ageeg Locality is classified as high. 
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ANNEX 5: REASONS GIVEN BY CARERS FOR 
NON ATTENDANCE BY LOCALITY (SLEAC) 
 

 

 

 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Program can not cure

Mother busy

Tha amount of food is too small to justify coming

Rejection

Child too young for food

Child not recognized as malnourished

Lack of program information

Mother feels ashamed to go to treatment

Discharged from the program

Stock out

Port Sudan City

0 2 4 6 8 10 12 14 16 18

Distance

Lack of program information

Mother busy

Child not recognized as malnourished

Program can not cure

Stock out

 health worker absent from facility

Discharge as non responder

Haya Locality

0 0.5 1 1.5 2 2.5 3 3.5

Distance

Lack of program information

Mother busy

Tha amount of food is too small to justify coming

Discharged from the program

Stock out

Child not recognized as malnourished

 health worker absent from facility

Rejection

Aggeg Locality
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0 1 2 3 4 5 6 7 8

Distance

Child not recognized as malnourished

Lack of program information

Tha amount of food is too small to justify coming

The children of others have been rejected

Dordieb Locality

0 2 4 6 8 10

Lack of program information

Child not recognized as malnourished

Mother busy

Mother feels ashamed to go to treatment

Distance

Stock out

The children of others have been rejected

Sinkat Locality

0 5 10 15 20 25 30

Child not recognized as malnourished

Lack of program information

Distance

Thought should be enrolled at Hospital first

Mother feels ashamed to go to treatment

Husband refused

Toker Locality
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ANNEX 6: SEASONAL AND CRITICAL EVENTS 
CALENDAR FOR TOKER LOCALITY 
 

Jan Feb March April May June July Aug Sept Oct Nov Dec 

 

 

 

 

 
  

Diarrhea

Peak milk production season

Relatively better food available

Habeba (extereme wind). 

People remain home

Migration (no milk for those at home)

Diseases

Critical 

events

ARI ARI

Malaria
Fever

Rain

Hunger season



 

 

37 

ANNEX 7: SPATIAL COVERAGE SHOWING 
DISTANCE (KM) AND ADMISSIONS  
 

 

 

 

 

 

-5

0

5

10

15

20

0 20 40 60 80 100 120

N
u

m
b

e
r 

o
f 

ad
m

is
si

o
n

s 

Distance 

Origin of admission and distance from Toker facility 

Distance

Linear (Distance)

Name of village Number of admissions Distance (km)

Salam 6 6

Titab 42 3

Totol 4 5

Dolibye 35 0

Amaibrod 10 7

Khordolabyay 2 1

Malkaidabor 8 3

Agieeb 4 7

Bharaira 18 10

Kalbob 45 3

Gbayab 2 13

Khoshom Rwaish 34 10

Khajalidanweer 17 7

Tahashiay 13 8

Tasasneel 21 1

Eglaeb 3 15

Mekiet 4 20

Alkobrey 5 3

Tosay 2 9

Al salam 6 45

Hargbad 2 47

Dabattoteel 7 7

Dolabiya
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Village name Number of admissions Distance

Khogly 108 1

Althany 24 3

Althals 18 4

Al Sabee 82 1

Al dalta 54 2

Korin 35 2

Agity 1 5

Alawal 22 3

Miss 1 5

Alrabe 15 4

Althaumon 9 15

Graroa 2 12

Odwan 2 8

Aleshlag 1 5

Alsades 6 4

Alshorta 1 5

Khogh 4 2

Kuogy1 3 2

Kuogy7 2 3

Bogdad 2 6

Alrai 1 4

Khorbatha 1 9

Almowz 1 8

Alkahamaz 6 3

Altasee 4 4

Airhi 1 16

Alzohor 2 18

Toker


