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Summary 
 
Background 
Somalia has been experiencing more than a decade of civil war during which the country has 
been in a state of humanitarian emergency. Because of the relative peace and job 
opportunities, the state of Puntland, in the North Eastern part of Somalia, and especially the 
coastal town of Bossaso plays host to many internally displaced people (IDP) fleeing from 
central and southern parts of Somalia, and to refugees coming from Ethiopia. The instability 
and the lack of a structured health system make the systematic collection of demographic and 
epidemiologic information difficult. 
The situation in Bosasso is unstable and the health system unstructured.  The Spanish section 
of Médecins Sans Frontières has opened a nutritional project targeting malnourished children 
of IDPs and refugees in late August 2007. In order to have a better understanding of the 
general health status of the population and more specifically the nutritional status of this 
population, a two-stage cluster survey was conduced to estimate the retrospective mortality, 
nutritional status and measles vaccination coverage. 
Because of these reasons, a cross-sectional survey about retrospective mortality, nutritional 
status and measles vaccination coverage was carried out in the camps surrounding Bossaso. 
 
Method 
A two-stage cross-sectional survey was carried out in the 19 camps surrounding Bossaso from 
the 21st to the 26th of November 2007. The total population in the camps was estimated at 
21 490. 
With an expected prevalence of acute malnutrition of 15% and a cluster effect of 2 (α = 0.05), 
the sample size needed for the nutritional survey was 800 children to obtain a precision of 
3.5%. To estimate the retrospective mortality rate over a 372 days recall period, with an 
expected mortality rate of 1/10000/day and a precision of +/- 0.2, a sample of 900 families 
was needed (cluster effect = 2; α = 0.05). 
Therefore, a two-stage cluster survey including 30 clusters, and 30 households and 30 
children per cluster was conducted. 
 
 
Results 
We included 4646 individuals in 907 households. Children under 5 years of age represented 
29.4% of the total sample (n=1364). The mean number of persons living in the household was 
5.1. The overall male/female ratio was 0.97.  Less males than women were found in the age-
group 15-29 years (M/F ratio 0.55) and there was an excess of males in the older age-groups 
(M/F ratio 1.67). 
More than ¾ of the interviewed individuals arrived in the camps more than 1 year ago 
(76.8%), whereas 16.7% arrived during the past year, and 5.7% during the past 2 months. The 
largest group came from Mogadishu (39.8%), followed by other parts of Somalia (28.3%) and 
Somalis coming from the Ogaden region of Ethiopia (22.5%). 
 
During the total recall period (372 days), 119 deaths were reported within the camps, 
including 72 children under 5 years. The crude and under-5 mortality rates (CMR and U5MR) 
were respectively 0.76 deaths/10 000/day (95%CI 0.60-1.00) and 1.82 deaths/10 000/day 
(95%CI 1.12-2.70).  The mortality rates were estimated for two different periods within the 
total recall period (total period split into two shorter ones, before and after the beginning of 
last summer – April 2007). The most common cause of death was diarrhoea (60.5% of the 
deaths in the total sample, and 66.7% in children under 5 years). 
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A total of 924 children were included in the nutritional and measles vaccination coverage 
survey. The prevalence of global and severe acute malnutrition, as defined by WHZ, were 
respectively 27.2% (95%CI 24.3 – 30.2) and 9.4% (95%CI 7.4 – 11.3) using the new 2005 
WHO standards. Measles vaccination coverage was 44.2% (95%CI 39.2 – 49.3) including 
oral history of vaccination, 16.2% were documented as having a vaccination card.   
 
The families were asked whether they were in possession of a food distribution card: 21.5% 
declared holding one and that received it from the MCH clinics, run by AID, a local NGO 
supported by UNICEF. The food security was assessed by asking families if they had a food 
stock.  
 
Discussion 
The main results of this survey suggest that the target population is living in precarious 
conditions. Both the crude and the under-5 mortality rates were at a borderline emergency 
level. No statistically significant evolution in time of the CMR and U5MR was observed 
when the total recall period was split into two shorter ones. Diarrhoea, and more generally 
communicable diseases, were the main cause of death, reflecting poor hygiene conditions and 
access to healthcare. The prevalence of both global and severe acute malnutrition was 
alarming. These findings are even more worrying if we consider that most of those families 
have been living in those camps for more than one year already. Despite some EPI activities 
conducted by the MCH clinics, the measles vaccination coverage was very low, therefore 
there is a strong risk of measles epidemics. 
In this context, it is urgent to implement a mortality and morbidity surveillance, and to 
increase vaccination coverage. Considering the nutritional status in children, we recommend 
to strengthen the population oriented activity (relying on a more active and closer supervised 
case finding by the CHW) as well as the curative side of the actual program.  
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1. Introduction 

 

1.1 Somalia: Context 
 
Since the overthrow of the dictator Siad Barre in 1991, Somalia has experienced more than 15 
years of civil war. After more than a dozen failed peace initiatives, a Transitional National 
Government (TNG) was created in 2000, but it never gained broad-based recognition and 
faced continued opposition from all sides. Two more years of peace talks led, in 2004, to the 
election of a Transitional Federal Government (TFG) for a period of five years.  
At the end of 2005, the government successfully moved to Somalia  for the first time in 15 
years, but despite the massive support received from the EU and UN, the TFG has never 
succeeded in having any positive impact on its population, and remains a government in name 
alone. 
 
During the first half of 2006 a new and unexpected coalition of Islamic Courts started 
challenging the warlords for the control of Mogadishu. The warlords reacted, creating the 
Alliance for the Restoration of Peace and Counter-Terrorism, covertly supported by the US. 
But the Islamic Courts had growing popular support and after four large battles, , the warlords 
were completely overrun, and in June 2006 the Union of Islamic Courts (UIC) took control of 
the city.1  
 
At the end of December 2006 the Ethiopian army launched a countrywide offensive against 
the UIC forces, who virtually disappeared after seven days of combat.  
 
The TFG, supported by Ethiopian forces and most of the previous warlords (ousted by the 
UIC) took control of Mogadishu on the 27th of April 2007. But since then, insurgencies and 
clan clashes continue to be the everyday life in Central and Southern Somalia, underlying the 
weakness of the TFG. 
 

1.2 Bossaso and Puntland 
 
Bossaso town is located in Bossaso District, Bari region, Puntland in northeastern Somalia.  
Puntland State is geographically located in the eastern portion of Somalia. It borders with 
Northwest region in the west, the Gulf of Aden in the north, the Indian Ocean in the southeast, 
Central regions in the south and Ethiopia in the southwest. The total area of the State of 
Puntland is 212,510 km 2, (roughly one-third of Somalia 's geographical area). The population 
of Puntland State is estimated at 2.4 million, of whom 65% are nomadic.2  

The capital of the Puntland State of Somalia is Garowe, with an estimated population of 
50,000. However, the major town in terms of population is Bossaso (estimated population of 
300,000).  
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          Figure 1: Map of Somalia (source : www.reliefweb.int) 

 
 

 
Bossaso, a coastal town on the Gulf of Aden, serves as the main seaport that facilitates trade 
between Somalia, Ethiopia and the Gulf States. Because of the relative peace and job 
opportunities, this coastal town continues to attract many internally displaced people (IDP) 
fleeing from the central and southern parts of Somalia, and to refugees coming from Ethiopia. 
According to a Danish Refugee Council (DRC) report published at the beginning of this year, 
the main reasons for current displacement to Bossaso are economic (43.2%), political and 
general violence (36.3%), drought (11.1%) and clan conflict (8.5%).3  
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1.3 Situation in Bossaso camps  
 
Access to health facilities 
 
There is poor access to health facilities, with only: 

- 4 Mother and Child Health clinics (MCH) run by a local NGO (AID), supported by 
UNICEF. The access is free, but they are only open during the morning, and they have 
very limited  drugs (less than 8 different drugs available in the MCH at the moment). 
They are in charge of the EPI. 

- 1 public hospital in Bossaso town, based on cost recovery, often not affordable for 
IDPs. Moreover, the hospital is closed 5 to 6 months per year (roughly from April to 
September), during the hot season when people with economic means  can leave 
Bossaso.  

Because of this poor healthcare coverage, there are no statistics available about mortality and 
morbidity in the camps. 
 
Access to food 
 
There is no global food distribution in Bossaso camps. 
Until the opening of the MSFE/OCBA programm in Bossaso, the only actors in nutritional 
domaine were the 4 MCH, supplementing malnourrished children with BP5. Moreover, AID, 
supported by WFP, is distributing family rations in their office, targeting malnourished 
children and pregnant and lactating women. But for both activities, the protocol they follow 
and the population they are able to reach remains unclear.   
The severely malnourrished children were supposed to be referred to MSF Holland’s TFC in 
Galgayo, but because of the distance from Bossaso (700 km), this referal system failed. 
 
Nutritional status 
 
The last nutrition assessment conducted by UNICEF/FSAU in October 2006 recorded a 
prevalence of global acute malnutrition of 15.5% and of severe acute malnutrition of 2.3% in 
children between 6-59 months living in Bossaso IDP camps.4 
 
Considering this situation, MSFE/OCBA launched an intervention in Bossaso IDP camps in 
late August 2007 in order to reduce morbidity and mortality due to acute malnutrition in 
children <5 years of age. The results of a rapid nutritional assessment lead in May 2007 were 
alarming (with 12.1% of severe acute malnutrition and 32.2% of global acute malnutrition 
using MUAC). 
MSF has opened two nutritional related activities on the 26th of August: 

- A TAFC, consisting of outpatient management of severe malnutrition for those 
beneficiaries fitting in the TAFC admission criteria (weight < 70% of the median, 
and/or bilateral oedema, and/or MUAC < 110mm) and not having clinical 
complications. These beneficiaries are given RUTF (Ready To Use Therapeutic Food 
= Plumpy Nut), medical treatment (systematic and specific) and are regularly (weekly) 
seen for medical and nutritional follow up. The activity is run in 4 different locations 
(1 day per week in each),  in Shabeelle camp, Buloo Elay, Tuur Jalle and Boqolka 
Bush.4  

- A stabilization centre for the severely malnourished children presenting complications 
(anorexia, high fever, severe dehydration, severe anaemia, age <6 months, oedema ++ 
or +++). The capacity was initialy 25 children and increased recently to 45 children. 
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1.4 Rationale  
 
Considering that the nutritional screenings conducted during exploratory and assessment 
missions were limited and performed on a limited number of children, and that health 
statistics are not available in Bossaso IDP camps, MSF-E requested that Epicentre conduct a 
nutrition, retrospective mortality and measles vaccination coverage survey, in order to help 
orient operational activities and better target nutritional and medical assistance. 
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2. Objectives 
 
The objectives of the Epicentre intervention were: 
 

� To estimate the prevalence of acute malnutrition (global, moderate and severe) among 
IDP children aged between 6 and 59 months living in Bossaso IDP camps.  

� To assess retrospective mortality (Crude Mortality Rate (CMR) and Under 5 Mortality 
Rate (U5MR)) and to obtain an indication of the major causes of death, as well as of 
the place of death. 

� To estimate the measles vaccination coverage among IDP children aged from 6 to 59 
months (presence of vaccination card and oral history), living in Bossaso District, 
Somalia. 

� To provide MSF-E also with some elements on the food security of the IDP families 
(proportion of households holding food distribution cards, stocks of food) 
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3. Methods 
 

3.1 Study site 
 
The study took place in the IDP/refugee camps surrounding Bossaso town. For security 
reasons, and because they probably have different socio-economic characteristics, we did not 
include in the survey the IDPs or refugees mixed with the resident population in Bossaso 
town.  
The included camps were: Boqolka Bush, Shabeelle, Buulo Elay, Absame, Buula Mingis, 
Biyo Kulule, Ajuran, Abow, Inji, Tobanka Bush, Kontoniyosahn Bush, Girible and Tawakal, 
New Shabeeele (also called Washington) (Cf Table 1 below). 
In addition an exhaustive survey was conducted by 1 team at the end of the survey in an 
Ethiopian refugee camp that was supposed to have less access to health structures. The results 
will be presented in Appendix 1.   
 

3.2 Target population, sampling frame and cluster selection 
 

� Target population 
 

The target population was people living in the IDP/refugee camps surrounding Bossaso. We 
considered IDPs and refugees as a single population, as they are all Somali (coming from 
Somalia or the Ethiopian Ogaden region), and share the same behaviour and the same access 
to resources.  
The most recent population estimate of the camps was carried out at the end of 2006 by DRC 
who counted households from aerial photographs. The results of this population survey are 
shown below. No information is available on the IDP and refugee population arriving after 
this date. 
 
Table 1: Population figures estimation in Bossaso IDP camps, Somalia, January 2007 (DRC3) 

Name of camp Estimated households Estimated population 
Boqolka Bush 639 3 387 
Shabeelle 613 3 249 
Buula Elay 542 2 873 
Absame 535 2 836 
Buula Mingis 410 2 173 
Biyo Kulule 303 1 606 
Ajuran 263 1 394 
Abow 239 1 267 
Inji 111 588 
Tobanka Bush 105 557 
Kontoniyosahn Bush 69 366 
Girible 105 557 
Tawakal* 120* 636*  
TOTAL 4204 21486 
   
* We numbered the houses in Tawakal for the survey, and our population estimate was 816 
individuals (153 households). We used our estimate in the sampling frame. 
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In addition, we included in the survey New Shabeelle, including 91 households (estimated 
482 inhabitants) (not mentioned by DRC):  
 
 
  Figure 2: satellite picture of Bossaso IDP camps, Somalia, November 2006 

 
 
The target population for the nutritional and vaccination coverage survey was all IDP/refugee 
children between 6 and 59 months of age living in Bossaso camps. The statistical unit was the 
child. 
The target population of the retrospective mortality survey was the whole IDP/refugee 
population. The statistical unit was each person living (or who died during the recall period) 
in Bossaso district. 
The food security was evaluated at the household level (statistical unit), estimating the access 
to food of the households living in IDP/refugee settlements of Bossaso District. 
Residents of Bossaso District were excluded from the survey.  
 

� Sampling frame 
 
Survey design:   
Two-stage cluster sampling. 
 
Sample size: 
For the nutritional assessment: Based on the rapid assessment of nutritional status done in 
Bossaso IDP settlements in July, we expected the prevalence of severe acute malnutrition to 
be approximately 15%. To obtain a precision of 3.5% with a cluster effect of 2 (α = 0.05), the 
sample size needed for the nutritional survey was 800 children.  

« Big Shabeelle » 

 New Shabeelle  

      Inji  

« Big Bush » 

        Tawakal 

 Cluster sampling (GPS) 

Systematic sampling  
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For the retrospective mortality assessment: Considering a mean family size of 6 persons, a 
recall period of 372 days, and an expected crude mortality rate of 1/10000 persons/day a 
sample of 900 households, i.e. 5400 persons, was needed (with a precision of +/- 0.2 and a 
cluster effect = 2; α = 0.05). 
A two-stage cluster survey including 30 clusters, and 30 households and 30 children per 
cluster was conducted. 
 

� Cluster selection 
 

A sampling frame was constructed from population estimates and the site for 30 clusters 
selected at random using population proportionate to size sampling (Table 2).  
The biggest camps were mapped using a GPS. Because most of them have spread and are now 
impossible to individualize, we mapped 2 big homogenous camps which we called “Big 
Shabeelle” for all the camps located in the Eastern part off the town, and “Big Bush” for those 
situated in the Western part. Inji was individually mapped (Figure 2). 
 
Table 2: Clusters selection 

Camp Population Cum. Population Clusters/village Cum. clusters 
Big Bush  (Boqolka Bush ,Tobanka 
Bush, Kontoniyoshan Bush) 4310 4310 5 5 
Big Shabeelle (Shabeelle, Buulo Elay, 
Absame, Buulo Mingis, Abow, Girible, Biyo 
Kulule, Ajuran) 15955 20265 22 27 
New Shabeelle 482 20747 1 28 
Inji 588 21335 1 29 
Tawakal 636 21971 1 30 
Sampling interval = 732 
Random number between 1 and 732 : 704    

 
The GPS location for the starting point of each cluster was randomly assigned within the 
mapped areas using spatial sampling (E-pop software) for 28 clusters.6  
For the clusters located in Tawakal and New Shabeelle, systematic sampling was conducted 
as these sites were small and well organised. 
 

3.3 Survey preparation and procedures 
 
Six teams of 3 surveyors each (1 supervisor and 2 assistants) were recruited, and received a 
specific training (2 days theoretical training, and one day practical training in the field).  The 
questionnaires were piloted during the practical training. The majority of the  survey team 
were part of the MSF community health worker (CHW) teams (15/18 individuals).  
Each team had to investigate 1 cluster per day, i.e. 30 households for the Household 
questionnaire, and 30 children between 6 and 59 months old for the Child questionnaire. 
 
 
The first house was indicated to each team every morning, according to the random GPS 
location given by E-Pop software for all the GPS mapped camps. The next house to 
investigate was the closest house to the right when giving the back to the door of the first 
house, and so on. 
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For Tawakal and New Shabeelle, all the households were numbered and a sampling interval 
calculated in order to select 30 households (total number of houses/30). To identify the first 
house, a number was selected at random between 0 and the sampling interval. In New 
Shabeelle every 3rd household was the systematically visited and in Tawakal every 5th 
household visited. 
  
The malnourished children were referred to the MSF ATFC or Stabilization Centre according 
to the usual MSF protocol. 
 

3.4 Data collection and definitions 
 
3.4.1 Definitions 
 
A “household” was defined as a “group of persons eating together on a regular basis in the 
same house”. All households with or without children were considered. 
The recall period for the retrospective mortality assessment started at the end of last year 
Ramadan (November13th 2006) and ended the day before the beginning of the survey. As it 
was a particularly long recall period, it was divided into 2 smaller periods: before and after the 
beginning of last summer (= April 25th 2007). This allowed the estimation of a trend in 
mortality over the two periods. 
 

3.4.2 Data collection 
 
Data were collected using two standardised questionnaires (Appendix 2 and 3): one 
“Household questionnaire” and one “Child questionnaire”.  
 

� “Household questionnaire” was divided into 2 parts: 
- Part 1: Information was collected at the individual level. This part allowed the 

estimation of household size, population figures and retrospective mortality rates.   
� Part 2: Information was collected at the household level (questioning the in 

charge/head of the household). It estimated the time of arrival of the household, its 
geographic origin, and its access to food (in terms of possessing a food distribution 
card and food stocks). Food distribution cards were only considered to be present if 
viewed by the interviewers.  No confirmation of food stocks was made by the survey 
teams. 

 
� “Child questionnaire” concerned nutritional status and vaccination coverage in 

children. If included households had child(ren), every child between 6 and 59 months 
old, from the same mother, in a selected household were included. If the head of 
household had only one wife, all of their children between 6 and 59 months were 
included for the child survey. But if he had several wives, one of them was randomly 
selected (this was done with a random number table). Then, all of her children (and 
only them) were included in the child survey 
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3.5 Data analysis  

3.5.1 Indicators 
 

� Indicator for mortality 
 
The mortality rate indicates the number of persons in the sample population who died during 
the recall period. 
Mortality rates were expressed in number of deaths/10 000 persons/day.  
 
The denominator for mortality rates corresponded to the mid-period population, assumed to 
be the total number of individuals at the time of the survey to which half of the births and 
arrivals that occurred during the recall period and, and half of deaths, departures and, 
migrations that occurred during the recall period was deducted. 
 
 

Mortality rate =             # deaths during period                  x           10 000                . 
                              Population at the end of the period              # days during period 
                                         - (0.5 x births) 
                                         - (0.5 x arrivals) 
                                         + (0.5 x deaths) 
                                         + (0.5 x migrants and absents) 
 

 
 

� Indicator for malnutrition 
 
The prevalence of acute malnutrition was estimated on the basis of weight-for-height indices 
expressed in z-score (WHZ) and in the percentage of the median (WHM).  
 

The following definitions for malnutrition were used: 
- Global acute malnutrition: 1) children with WHZ <-2 z-score and/or presence of bilateral 
oedema and/or MUAC<110 mm. 2) WHM <80% of the reference median, and/or presence of 
bilateral oedema, and/or MUAC<110 mm. 
- Moderate acute malnutrition: 1) children with WHZ <-2 z-score and ≥ 3 z-score; 2) WHM 
<80% and ≥ 70% of the reference median. 
- Severe acute malnutrition: 1) children with WHZ <-3 z-score and/or presence of bilateral 
oedema and/or MUAC<110 mm.; 2) WHM <70% of the reference median, and/or presence of 
bilateral oedema, and/or MUAC<110 mm. 
 

We used both the NCHS/CDC child growth references and the WHO standards released in 
2005 to assess child malnutrition.7  
 

� Vaccination coverage for measles 
 
Vaccination coverage for measles was calculated among children aged 6 to 59 months, and 
among children aged 12 to 59 months (target population for EPI). 
The results are presented as “vaccinated with vaccination card” or “vaccinated without card” 
(on oral declaration of the vaccination history by a parent or guardian).  
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3.5.2 Data entry and data analysis 
 
Data were entered using EpiData 3.1 masks specifically created for this survey (EpiData 
Association, Odense, Denmark). There were 3 different masks: 
- 1 for the individual part of the household data 
- 1 for the aggregated part of the household data 
- 1 for the nutritional and vaccination data 
Data validation was performed by the supervising epidemiologist.  
 
Mortality and vaccination coverage data, as well as food security data, were analysed using 
Epi-Info version 6.04. (CDC Atlanta, WHO Geneva, 1996). Design effect and 95% 
confidence intervals were calculated using C-sample, Epi Info 6.04. (CDC Atlanta, WHO 
Geneva, 1996). 
 
Anthropometric indices used for estimating the nutritional status were calculated on the basis 
of available international reference tables (NCHS-CDC Atlanta, WHO Geneva, 1987) in Epi-
Nut. Design effect (DE) and 95% confidence intervals (95%CI) were calculated in C-sample, 
Epi-Info 6.04. (CDC Atlanta, WHO Geneva, 1996). 
The nutritional data were also analysed according to the new WHO standards using the WHO 
Anthro2005 software (WHO, Geneva, 2005) to calculate z-score deviation from the standard 
reference mean.8 
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4. Results 

 4.1 Population structure 
 
From November 21st to November 28th, 1105 households were visited. In 188 (17%) persons 
were absent at the time of the survey and 10 heads of households (0.9%) refused to be 
interviewed. 
Therefore, interviews were conducted in 907 households representing 4646 individuals, 2291 
males (49.3%) and 2355 females (50.7%). 
The average size of a household was 5.1 individuals. 

4.1.1 Age distribution 
 
The children under 5 years of age represented 29.4% (n = 1364) of the total sample (49.3% 
males, 50.7% females). Those under 15 represented 54.4% (n= 2527) of the population. Those 
under 12 (target for the planned IPD) represent 49.8% of the total sample (table 3). 
 
The overall male/female ratio was 0.97. The male/female ratio was equal in the age groups 
under 15 years of age, and it was 0.55 in the 15-29 year age-group (Figure 3).  In the age 
groups over 30 years of age the male/female ratio was above 1.5 (table 3). 
 
Table 3: Age distribution of the population in Bossaso IDP camps, Somalia, November 2007  

 Male Female Total Sex ratio 

  n % n % n % M/F 

< 5 667 29.1 697 29.6 1364 29.4 0.96 
5 to 14 597 26.1 566 24.0 1163 25 1.05 
15 to 29 387 16.9 709 30.1 1096 23.6 0.55 
30 to 44 468 20.4 303 12.9 771 16.6 1.54 
≥ 45 172 7.5 80 3.4 252 5.4 2.15 
Total 2291 49.3 2355 50.7 4646 100 0.97 

 
 
   

Figure 3: Age pyramid  by age group. Bossaso camps, Somalia, November 2007 
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4.1.2 Time of arrival 
 
Data on the time of arrival were available for all the 907 households retained in the survey. 
Most (76.8%) of the population living in Bossaso IDPs camps arrived more than 1 year prior 
to the survey.  
In 1 out of 6 households (16.7%) the families have arrived during the past year, and in 5.7% 
they have arrived during the 2 months prior to the survey (Table 4). 
 
 
Table 4:Length of time  in the IDP camps, Bossaso, Somalia, November 2007 
  n % 

< 60 days 52 5.7 
60 days to 1 year 151 16.7 
> 1 year 696 76.8 
No answer 8 0.8 
Total 907 100 
 
 

4.1.3 Origin 
 
The most common origin of the people living in Bossaso camps fled Mogadishu (39.8%), 
followed by IDPs coming from other regions of Somalia (28.3%), and Somalis from the 
Ogaden region of Ethiopia (22.5). (Table 5) 
 
Table 5:Origin of the population in the IDP camps, Bossaso, Somalia, November 2007 
  n % 

Mogadishu 361 39.8 
Somalia - Middle Shabeelle 65 7.2 
Somalia - other region 256 28.3 
Ethiopia – Ogaden 204 22.5 
Ethiopia - Other region 3 0.3 
No answer 18 1.9 
Total 907 100 
 
 
We assessed if the time of arrival in the camps were different according to where people were 
coming from. (Table 6)  
 
Table 6:Length of time in the IDP camps according to origin, Bossaso, Somalia, November 2007 
 < 60 days 60 days to 1 year > 1 year Total 
  n % n % n % n % 

Mogadishu 20 40 63 42.9 278 40.3 361 40.7 
Somalia – Middle Shabeelle 0 0 6 4.1 59 8.5 65 7.3 
Somalia - other region 15 30 45 30.6 196 28.3 256 28.8 
Ethiopia - Ogaden 15 30 33 22.4 156 22.5 204 22.9 
Ethiopia - Other region 0 0 0 0 3 0.4 3 0.3 
 50 100 147 100 692 100 889 100 
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4.2 Retrospective mortality 
 
 
4.2.1 Mortality rates 
 
Retrospective mortality rates were calculated for 2 different periods: the first period was 
between the end of last year Ramadan and the beginning of the summer (November13th 2006 
to April 24th 2007 – 162 days); the second period lasted from the beginning of last summer 
until the day before starting the survey (April 25th to November 20th 2007 – 210 days) .  
In addition, the crude mortality rate (CMR) and the under-5 mortality rate (U5MR) were 
calculated for the total recall period (372 days) (Tables 7, 8 and 9). 
 
A total of 119 deaths were reported during the total recall period (58 during the first recall 
period and 61 during the second). Seventy two (60.5% of all deaths) were among children 
under 5 years (37 during the first recall period, and 35 during the second). 
 
The CMR was 0.76deaths/10000 persons/day [95%CI 0.60 – 1.00] and the U5MR was 
1.82deaths/10000persons/day [95%CI 1.12 – 2.70] over the whole period (Table 7). 
 
 
Table 7: Retrospective mortality rate over the total recall period (372 days) Bossaso IDP camps, Somalia, 
November 2007 

Mortality rate 
Mid-period 
population Number of deaths deaths  /10000/day 95%CI 

Crude 4189 119 0.76 0.60 -1.00 
Under 5 years old 1062 72 1.82 1.12 -2.70 
Cluster effect = 2.7     
 
 
 
Table 8: Retrospective mortality rate over the first recall period (162 days) Bossaso IDP camps, Somalia, 
November 2007 
Mortality rate Average population Number of deaths deaths /10000/day 95%CI 

Crude 4189 58 0.85 0.55 - 1.33 
Under 5 years old 1062 37 2.15 1.26 - 3.80 

 
 
 
Table 9:Retrospective mortality rate during the second recall period (210 days) Bossaso IDP camps, 
Somalia, November 2007 

Mortality rate 
Mid-period    
population Number of deaths Mortality /10000/day 95%CI 

Crude 4189 61 0.69 0.45 - 1.06 
Under 5 years old 1062 35 1.57 0.87 - 2.77 
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4.2.2 Cause of death 
 
The main reported cause of death, among the population, and especially among the children 
under 5 years of age, was diarrhoea, followed by respiratory problems and fever.  
No deaths due to violence were reported, as well as no deaths during pregnancy or due to 
delivery were reported.  
One death due to trauma/accident was reported in adults (Tables 10 and 11). 
 
 
Table 10: Proportion of mortality per reported cause in the global population, Bossaso IDP camps, 
Somalia, November 2007 
Cause of death Number of deaths % 

Diarrhoea 72 60.5% 
Respiratory problems 19 16% 
Fever 11 9.3% 
Measles 8 6.7% 
Malnutrition 5 4.2% 
Unknown 3 2.5% 
Trauma/accident 1 0.8% 
Total 119 100% 
   
 
 
Table 11:Proportion of mortality per reported cause in the < 5 years old population, Bossaso IDP camps, 
Somalia, November 2007 
Cause of death Number of deaths % 

Diarrhoea 48 66.7% 
Fever 8 11.1% 
Measles 6 8.3% 
Respiratory problems 5 6.9% 
Malnutrition 3 4.2% 
Unknown 2 2.8% 
Total 72 100% 
   
 
 
4.2.3 Place of death 
 
Most (84.9%) of the deaths were reported to have occurred at home (Table 12). 
 
Table 12: Place of death, Bossaso IDP camps, Somalia, November 2007 
Place of death Number of deaths % 

At home 101 84.9 
In hospital/clinic 17 14.3 
Other 1 0.8 
Total 119 100 
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4.3 Nutritional survey 
 
 
A total of 925 children between 6 and 59 months of age were included in the survey. Data 
from 924 were available for the analysis.  
 
Bilateral oedema was reported for 11 children. 
 
The age distribution of the children is shown in Table 13. 
 
 
Table 13: Distribution of the children included in the sample, per age and sex, Bossaso IDP camps, 
Somalia, November 2007 
 Age class Male (M) Female (F) Total Sex ratio 

(in months) n % n % n % M/F 
6 to 17 128 51.4 121 48.6 249 26.9 1.05 
18 to 29 111 45.3 134 54.7 245 26.5 0.83 
30 to 41 114 51.4 108 48.6 222 24 1.06 

42 to 53 104 52.8 93 47.2 197 21.3 1.11 
54 to 59  10 90.9 1 9.1 11 1.2 10 

Total 467 50.5 457 49.5 924 100 1.02 
 
 
 
4.3.1 Anthropometric analysis using the NCHS references  
 
 
4.3.1.1 Prevalence of acute malnutrition as defined by WHZ  
 
As defined by WHZ using NCHS references, 4.9% [95%CI 3.5 – 6.2] of the children included 
in the survey had severe acute malnutrition, and the prevalence of global acute malnutrition 
was 23.3% [95%CI 18.9 – 27.6] (Table 14). 
 
 
Table 14: Prevalence of acute malnutrition as defined by WHZ in children aged from 6 to 59 months, 
Bossaso IDP camps, Somalia, November 2007 (NCHS references) 
N= 924 n % 95%CI 

Prevalence of severe acute malnutrition 45 4.9% 3.5 - 6.2 
( < - 3 z-score weight-for-height and/or oedema)    
    
Prevalence of moderate acute malnutrition 170 18.4% 14.7 - 22.1 
( < - 2 z-score and >= - 3 z-score weight-for-height )    
    
Prevalence of global acute malnutrition 215 23.3% 18.9 - 27.6 
( < - 2 z-score weight-for-height and/or oedema)    
The prevalence of oedema was estimated at  1.2% (n=11)   
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4.3.1.2 Prevalence of acute malnutrition as defined by WHM  
 
 
 
As defined by WHM using NCHS references, 3.7% [95%CI 2.3 – 5.1] of the children 
included in the survey had severe acute malnutrition. The prevalence of global acute 
malnutrition was 18.9% [95%CI 15.3 – 22.4] (Table 15). 
 
 
 
Table 15: Prevalence of acute malnutrition as defined by WHM in children aged from 6 to 59 months, 
Bossaso IDPs camps, Somalia, November 2007(NCHS references) 
N= 924 n = % 95%CI 

Prevalence of severe acute malnutrition 34 3.7% 2.3 - 5.1 
( <70% median weight-for-height and/or oedema)    
    
Prevalence of moderate acute malnutrition 140 15.2% 11.9 - 18.5 
( <80% and >= 70% median weight-for-height )    
    
Prevalence of global acute malnutrition 174 18.9 15.3 - 22.4 
( < 80% median weight-for-height and/or oedema)    
The prevalence of oedema was estimated at  1.2% (n=11) 
 
 
 
 
4.3.2 Anthropometric analysis using the WHO, 2005 standards 7 
 
 
As defined by WHZ, the prevalence of severe acute malnutrition was 9.4% [95%CI 7.4;11.3] 
using the WHO, 2005 standards (Table 16). 
 
 
Table 16: Prevalence of acute malnutrition as defined by WHZ in children aged from 6 to 59 months, 
Bossaso IDP camps, Somalia, November 2007 (New WHO standards) 
N= 907 n % 95%CI 

Prevalence of severe acute malnutrition 85 9.4% 7.4 - 11.3 
( < - 3 z-score weight-for-height and/or oedema)    
    
Prevalence of moderate acute malnutrition 161 17.7% * 
( < - 2 z-score and >= - 3 z-score weight-for-height )    
    
Prevalence of global acute malnutrition 246 27.2% 24.3 - 30.2 
( < - 2 z-score weight-for-height and/or oedema)       
The prevalence of oedema was estimated at  1.2% (n=11) 
* The Anthro2005 WHO software doe not give the estimations for moderate malnutrition 
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4.3.3 Prevalence of malnutrition as defined by  MUAC 
 
 
The prevalence of severe acute malnutrition as defined by MUAC was 2.7% [95%CI 1.6 - 
3.8] (Table 17).  
 
 
 
Table 17: Prevalence of acute malnutrition as defined by MUAC in children aged from 6 to 59 months, 
Bossaso IDP camps, Somalia, November 2007 
N= 924 n % 95%CI 

Prevalence of severe acute malnutrition 25 2.7% 1.6 - 3.8 
( MUAC < 110 mm and/or oedema)    
    
Prevalence of moderate acute malnutrition 100 10.8% 8.3 - 13.3 
(110 <= MUAC < 125 mm)    
    
Prevalence of global acute malnutrition 125 13.5% 11.0 - 16.0 
( MUAC < 125 mm and/or oedema)    
The prevalence of oedema was estimated at  1.2% (n=11)   
 
 
 
4.4 Vaccination coverage 
 
The vaccination coverage against measles was (16.2% [95%CI 10.7 – 21.7] with card). The 
‘Vaccinated without card’ section refers to children for whom mothers reported that their 
children were vaccinated against measles, but for whom it cannot be confirmed that the 
children were vaccinated against measles and not for other antigens (Table 18). 
 
Table 18: Measles vaccination coverage among children 6 – 59 months of age, Bossaso IDP camps, 
Somalia, November 2007 
N= 924 n % 95%CI 

Non vaccinated 516 55.9% 47.7 - 63.7 
Vaccinated with card 149 16.2% 10.7 - 21.7 
Vaccinated without card 259 28.0% 22.5 - 33.6 
Cluster effect = 6.2    
 
 
As the MCH clinics, in charge of the EPI in Bossaso camps, are supposed to vaccinate 
children between 9 and 12 months old, we assessed the vaccination coverage in children aged 
12 to 59 months. The measles vaccination coverage was approximately the same in this age 
category as for the 6 to 59 month age group (Table 19). 
 
 
Table 19: Measles vaccination coverage among children 12 – 59 months of age, Bossaso IDP camps, 
Somalia, November 2007 
N= 827 n % 95%CI 

Non vaccinated 442 53.4% 44.6 - 62.1 
Vaccinated with card 139 16.8% 11.1 - 24.5 
Vaccinated without card 246 29.7% 22.3 - 38.4 
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4.5 Food security 
 
The access to food was evaluated by asking whether the households had a food distribution 
card. The card had to be shown to the interviewer. About 1 household out of 5 said they had 
one, and presented a MCH/AID distribution card (Table 20). 
 
Table 20: Households holding a food distribution card in Bossaso IDP camps, Somalia, November 2007 
  n % 

Hold food distribution card  195 21.5 
Do not hold food distribution card 704 77.7 
Did not answer 8 0.8 
total 907 100 
 
As no global food distribution was recently organized in Bossaso, no question about “last 
food distribution” could be asked.  
We assessed the food security by asking the stock of food available in each household (Table 
21). It was only reported by the family, and no estimation could be made by the interviewers.  
 
Table 21: Food stock reported in the household, Bossaso IDP camps, Somalia, November 2007 
  n % 

No stock 829 91.5 
Stock for less than 3 months 68 7.5 
Stock for 3 months or more 1 0.1 
Do not know 1 0.1 
Did not answer 8 0.8 
total 907 100 
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5. Discussion 
 
 
5.1 Major findings 
 
This survey was designed to estimate baseline mortality and current nutritional status for the 
population in Bossaso IDP camps. The main results (mortality and child malnutrition) suggest 
that this population is in a borderline emergency situation: both CMR and U5MR are under, 
but near the emergency thresholds (2.3deaths/10000/day and 0.9/10000/day respectively). The 
prevalence of global acute malnutrition was above the emergency threshold of 15%, using 
both NCHS and 2005 WHO standards.9  
 

5.2 Demographic data 
 
The population in Bossaso camps is very young: children under 5 years old represent 29.4% 
of the sample, which is more than the 16% expected in developing countries.10 The overall, 
and in the under 15 years old sex ratio was approximately 1. However, the lack of males is 
striking in the 15 to 29 years population. This could be due to the civil war which Somalia has 
been experiencing for several years. It is, however, unclear whether this is the case for the 
actual population in Bossaso camps, as this question has not been asked. This could as well be 
partly explained by a higher migration to Yemen in men than in women and children when 
they arrive in Bossaso. Those who have been absent longer than the recall period would not 
have been registered in the questionnaire. 
 
Some migrants arrived during the past year (16.7%). More than 5% of the interviewed 
population arrived during the 2 months prior to the survey. An increase in the arrival of 
migrants from Mogadishu was expected due to recent insurgency, but it appears that Somali 
coming from Ogaden represent 30% of the new arrival, against 22.5% of the ones who arrived 
more than one year ago. This could suggest that the immigration from Ogaden is increasing. 
We did not reach at all Ethiopian refugees coming from other regions than Ogaden. They are 
probably the most vulnerable population in Bossaso: as Ethiopian coming from Ogaden are 
Somali, they have the same access to resource. At the contrary, the Oromo and Amhara, 
fleeing Ethiopia because of violence and economical reasons, are not well accepted by the 
Somali people. They obviously can’t settle down in the camps, where we didn’t interview 
any. Except those “living” next to the port, this non assessed population must be hiding 
around the town, many of them waiting to cross to Yemen. 
 
 
5.3 Retrospective mortality 
 
Both mortality estimates were near the thresholds commonly used to define an emergency 
situation i.e. 0.9/10000/day for CMR and 2.3/10000/day for U5MR.9 Those mortality rates 
reflect a chronic precarious situation,  especially because most of the IDPs/refugees arrived 
more than 1 year ago. 
The difference between the first and second recall period, both in terms of CMR and U5MR, 
was not statistically significant. However, the recall period is far too long to identify the role 
of the MSF program in this improvement, which has only started 2 months before the survey. 
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Most of the deaths were due to diarrhoea, in adults as in children. Although not specifically 
assessed during the survey, it is obviously related to poor hygiene conditions in Bossaso 
camps. This high incidence of diarrhoea could be an obstacle to the success of the nutritional 
program, as diarrhoea is linked with malnutrition.  
The other causes of deaths are respiratory problems and fever. More generally, communicable 
diseases (represented in the survey by diarrhoea, respiratory problems and fever) are 
responsible for more than 85% and 84% of the deaths in the global population and children 
respectively.  
Of note, an increase in both the number of diarrhoea cases and the number of deaths was 
reported in Boqolka Bush at the end of the survey. The absence of a surveillance system 
makes difficult its interpretations. However, the conditions in which the IDPs population in 
Bossaso are living and morbidity data suggest that there is a relevant potential for epidemics 
(cholera, and other diarrhoeal diseases). 
 
No death due to violence was mentioned in the camps during the recall period, and only one 
due to trauma/accident was reported. 
The large majority of the deaths occurred at home (84.9%). 
 
 
5.4 Nutrition 
 
The nutritional status of children aged between 6 and 59 months is alarming as the prevalence 
of global and severe acute malnutrition are above the emergency thresholds.9 No food 
distribution is planned in Bossaso, and items normally used as therapeutic food, i.e. BP5 and 
Plumpy Nut were present and sold in the local market. Although the economic needs of such a 
population are understandable, it is striking that therapeutic food, normally distributed by 
international humanitarian organization is sold in the market. A more attentive use and 
follow-up of those items is strongly recommended. The distribution of such items has to be 
followed by a collect of the empty package (especially for plumpy nut). This would give the 
health personnel an idea of the real consumption. Furthermore, a food distribution should be 
triggered if not directly organized. When comparing the results obtained by using the different 
tools and indicators available, it appears that the prevalence of global and severe acute 
malnutrition may be underestimated when using the MUAC. It is well-known in the literature 
that MUAC is not well correlated with WHZ and WHM.11 Anyway, it remains the easiest way 
to assess malnutrition in this kind of screening situation, where all the children cannot be 
measured directly in the camps. Probably the use of a higher cut-off in MUAC, adapted to 
Bossaso situation, could be considered for a large screening of children in the camps. 
However, the cut-off has to be supported by scientific evidence and based on long prospect 
studies to assess it.  
To be noted that the referral of malnourished children increased during the survey. It is a sign 
that the activities aimed to identify the malnourished children in the community need to be 
intensified. 
 
 
5.5 Measles vaccination coverage 
 
The vaccination coverage against measles was extremely low and since mothers very often 
are not sure about the vaccinations received by their children, only vaccinations reported in a 
vaccination card are reliable  
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The very low level of vaccination coverage against measles together with a quite pronounced 
prevalence of global and severe acute malnutrition expose the children of that community to a 
higher likelihood of morbidity and mortality, and in such a context an outbreak of measles  
could be devastating. 
 
 
5.6 Food distribution card and food security 
 
The food distribution card (edited by MCH/AID, supported by UNICEF) was found in only 
21.5% of the visited households. Information on the last food distribution was very vague and 
it was not possible to know exactly when they received it. Usually the food distribution in 
Bossaso camps is run by UNICEF through a local NGO (AID), targeting malnourished 
children, pregnant and lactating mothers. It is not directly carried out in the camps, but at the 
AID’s office in Bossaso. However, no information on the exact schedule of the distribution 
was available.  . 
The data about food stock in the house need to be taken with caution. The information about 
the stock of food reported in the household are likely not to be reliable as families would tend 
to say that they have no food available in the household when a NGO asks the question. Only 
a qualitative and quantitative assessment could give more reliable information on food 
security. 
 
 
5.7 Methods 
 
The methods used for this assessment was a two-stage cluster survey covering a large area. 
Because of migrations, the population figures we used to select the clusters may have 
changed, the population probably increasing because of new arrivals. The area investigated 
during the survey includes the whole population targeted by MSF, except for the IDPs living 
in town, which may be less vulnerable because of better access to hygiene and health 
facilities. 
A total of 188 (17%) households were found empty during the survey, mostly because their 
occupants went to work in the market. Our sample therefore may not be entirely 
representative of the whole population in the IDP camps. Because of security reason, it was 
not possible to find these absent people in the camps after working hours.  
Another element to take into account is the cluster effect in the vaccination coverage. Its value 
(6.2) could be explained by the shared attitude toward vaccination within the same cluster.  
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6. Recommendations 
 
In the light of the situation in Bossaso, the following actions are recommended: 
 
� Implement morbidity and mortality surveillance and alert system 
- Implement a simple prospective weekly epidemiologic surveillance for common diseases 
(more urgently diarrhoea and measles) 
- Carry out specific investigations in case of suspected outbreak 
- The same system should enable to collect information on mortality (i.e. number of deaths 
(total and under five years of age) 
- The surveillance system should be active (investigators going and looking for the 
information) and relying on daily organized visit from the CHW to families 
 
� Define the exact role and responsibilities of the CHW (1 every 1000-2500 

inhabitants) 
Each CHW should be attributed a well specified area, for which he/she would be responsible 
for: 

- The mortality and morbidity surveillance  
- The nutrition screening  
- The collect of the used RUTF bags  

 
 
� Reinforce nutritional activities 
The prevalence of severe and moderate acute malnutrition reported in the survey was very 
high, confirming the need of nutritional assistance in children. 
 

• Introduce population oriented activities:  
- More active case finding by using the CHW surveillance system 
- Closer supervision of CHW, being more present in the camps if security conditions 

allow. 
- Identify the families where children who have received RUTF are living and visit 

them regularly to collect the empty Plumpy’Nut bags. This will enable to verify if the 
children have eaten the RUTF (and their status) and if family are selling the RUTF in 
the market instead. 

-  
 

• Strengthen curative oriented activities 
- increase the nutritional treatment centre capacities in order to be able to face an 

increase of the admissions 
- Open   a paediatric IPD. It is very relevant for complicated cases (moreover no clear 

referral system exists for non-malnourished sick children). Open a diarrhoea ward if 
the numbers of children affected remains as high as for the time being among children. 

- Admission and discharge criteria need to be reviewed and oriented more to the 
nutritional status of the children rather than the achievement of objectives in terms of 
weight gain. 

 
• Coordination with other actors (AID-MCH clinics / UNICEF / WFP / DRC) for 

general and targeted food distribution is highly recommended  
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� Increase vaccination coverage 
In this context, a vaccination campaign needs to be organized, in agreement with the local 
authorities and the humanitarian partners in Bossaso. The objective should be to vaccinate at 
least 95% of the children aged 9 months to 15 years.  
The following actions will enable to achieve the objective: 
- Carry out a mass-vaccination campaign in the camps to obtain a coverage ≥ 95% in 

children between 6 months and 15 years (children vaccinated before 9 months of age will 
need a second dose between 9 and 12 months)  

- Maintain the vaccination coverage of the 9 months to 5 years aged children 
- Vaccinate children when arriving in Bossaso camps. 

 
� Further issues  
 
Although not directly assessed during the survey, some issues have to be considered because 
of their implications in the long term impact of MSF activity. 
 

• Access to food  
Access to food needs improvement. No general food distribution is planned in this desert 
region and people cannot benefit of harvest or livestock. This could be a major brake in the 
long-term impact of the MSF nutritional program. Actions to trigger the discussion around the 
topic needs to be put in place. If not directly on the issue, MSF should be involved in some 
lobbying activities to at least raise the topic with those who need to know and get sensitized.  
 

• Water and sanitation  
Water and sanitation are two additional major concerns in Bossaso camps. Diarrhoeal disease 
are very common and the potential for outbreak in high in such a context. Although it was not 
included as a variable in the survey, the presence of latrines in the visited camps was very 
scarce. and the access to potable water appeared insufficient. 
 

• Access to healthcare  
With only 4 MCH clinics, poorly supplied, and 1 public hospital, closed more than half the 
year, the most frequent complain heard in the camps was the poor access to healthcare. Even 
if no question was asked about it in the questionnaire, it appeared that access to healthcare is a 
major concern for the population in Bossaso camps. 
The opening of a mobile clinic, and the extend of its activity to the camps should be 
considered. In this context, the opening of the paediatric IPD should be very relevant. 
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8. Appendixes 
 
Appendix 1: Exhaustive survey in Baalade camp 
 
An exhaustive survey was carried out on November the 27th in Baalade camp. 
There are 44 houses in that camp: 4 were found empty (gone to work) and 1 household 
refused to be interviewed. The data are therefore available for 39 houses. 
 

1. Population structure 
 
The data were available for 186 persons: 95 (51.1%) males and 91 (48.9%) females. 
The average household size was 4.8 individuals. 
The distribution per sex and age is presented below (table 1). 
 
 Table 1: Distribution of the population in Baalade camp, Bossaso, Somalia, November 2007 
 Male Female Total 
  n % n % n % 

< 5 24 25.3 28 30.8 52 28.0 
5 to 14 26 27.4 20 22.0 46 24.7 
15 to 29 16 34.8 30 33.0 46 24.7 
30 to 44 27 28.4 12 13.2 39 21.0 
> 45 2 2.1 1 1.1 3 1.6 
Total 95 100 91 100 186 100 

 
All the interviewed households were coming from the Ogaden region of Ethiopia. 
They mainly arrived more than 1 year ago (Table 2). 
 
Table 2: Time of arrival, Baalade camp, Bossaso, Somalia, November 2007  
  n % 

< 60 days 0 0 
60 days to 1 year 6 15.4 
> 1 year 31 79.5 
No answer 2 5.1 
Total 39 100 

 
2. Mortality rate 

 
No death was reported in this camp since the end of last year Ramadan. 
3 persons left to Yemen, and 2 went back to Ethiopia during the last year.  
 
 

3. Nutritional survey 
 
The 34 children between 6 and 59 months aged present in the camp were included in the 
survey. 
Their distribution per age and sex is presented bellow in table 3. 
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Table 3: Distribution of the children population in Baalade camp, Bossaso, Somalia, 
November 2007 
  Boys Girls Total 
Age class (months) n n   

6 to 17 3 5 8   (23.5%) 
18 to 29 6 3 9    (26.5%) 
30 to 41 4 1 5    (14.7%) 
42 to 53 6 5 11   (32.4%) 
54 to 59 0 1 1   (2.9%) 
Total 19 15 34 (100%) 

 
 

3.1. Anthropometric analysis using the NCHS standards 
 
None of the children had oedema. 
No severe case of acute malnutrition was found in Baalade camp, whatever the indices and 
the standards used for the analysis. 
 
Table 4: Prevalence of acute malnutrition as defined by WHZ children aged from 6 to 59 
months, Baalade camp, Bossaso, Somalia, November 2007 (NHCS standards) 
N= 34 n  % 

Prevalence of severe acute malnutrition 0 0 
( < - 3 z-score weight-for-height and/or oedema)   
   
Prevalence of moderate acute malnutrition 7 20.6 
( < - 2 z-score and >= - 3 z-score weight-for-height )   
   
Prevalence of global acute malnutrition 7 20.6 
( < - 2 z-score weight-for-height and/or oedema)     
 
 
Table 5: Prevalence of acute malnutrition as defined by WHM in children aged from 6 to 59 
months, Baalade camp, Bossaso, Somalia, November 2007 (NHCS standards) 
N= 34 n = % 

Prevalence of severe acute malnutrition 0 0 
( <70% median weight-for-height and/or oedema)   
   
Prevalence of moderate acute malnutrition 3 8.8 
( <80% and >= 70% median weight-for-height )   
   
Prevalence of global acute malnutrition 3 8.8 
( < 80% median weight-for-height and/or oedema)     
 
No acute severe or global malnutrition was found using the MUAC. 
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3.2. Anthropometric analysis using the new WHO standards 
 
Table 6: Prevalence of acute malnutrition as defined by WHZ in children aged from 6 to 59 
months, Baalade camp, Bossaso, Somalia, November 2007 (New WHO standards) 
N= 34 n  % 

Prevalence of severe acute malnutrition 0 0 
( < - 3 z-score weight-for-height and/or oedema)   
   
Prevalence of moderate acute malnutrition 8 23.5 
( < - 2 z-score and >= - 3 z-score weight-for-height )   
   
Prevalence of global acute malnutrition 8 23.5 
( < - 2 z-score weight-for-height and/or oedema)     
 
No case of severe malnutrition was found using the new standards. The prevalence of 
moderate malnutrition was 23.5%. 
 
 

4. Vaccination coverage 
 

Table 7: Measles vaccination coverage among children 6-59 months in Baalade camp, 
Bossaso, Somallia, November 2007 
N= n % 

Non vaccinated 31 91.2 
Vaccinated without card 2 5.9 
Vaccinated with card 1 2.9 
 
The measles vaccination coverage was very low in Baalade, with more than 90% of children 
not vaccinated (Table 7). 
 

5. Food security 
 
Out of the 39 households, 2 did not answer to the question, and only 2 said they had a food 
distribution card (35 said they had not = 89.7%). 
Only 1 family said they had food stock for less than 3 months, 2 households did not answer, 
and 35 said they had no food at all (=89.7%). This result is probably not reliable. 
 

6. Conclusion 
 

All of the individuals living in Baalade camp are Ethiopian coming from Ogaden. Their 
situation, in terms of mortality rate and nutritional status in children, appears to be better than 
in the other camps, but cannot be reliably compared. The measles vaccination coverage is 
even lower than in the rest of the camps. 
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Appendix 2: Household questionnaire 
 

        
Team number:/___/             Date:  /_____/ nov 20 07 
      

Cluster: /___/ (1 to 30) 
Settlement: /___/                Household 
number: /___/ (1 to 35)  

Verbal consent received:  
Y  /  N 

        
N° Sex Age*  Present  If not present,  If died, date of death If died, If  died, 

      today reason   location of death  cause of death 

        
1= since the beginning 

of summer     

       
1= died before arriving 
in Bossaso  1= home 1=trauma/accident; 2=violence;  

  
0 = 

male   No = 0 
2= died since arrival in 
Bossaso 

2= between end of last 
year ramadam & 

beginning of summer 2= clinic/hosp 
3= diarrhoea; 4= respiratory 

problems 

  
1 = 

female   Yes = 1 
3= absent (place 
known: specify)  3= other (specify) 5= fever; 6= measles 

        
4= disappeared (place 
unknown) 

3= more than one year 
ago 4= Unknown 

7= malnutrition; 
8=perinat/pregnancy pb 

             9= other (specify); 10= unknown 

1              

2               

3               

4               

5               

6               

7               

8               

9               

10               

11               

12               

13               

14               

15               

16               
        

Arrival in Bossaso:   /____/ 
1= <60 days; 2=60 days to 1 year; 3= 
>1year   

Origin:  Country: /________________________/    Reg ion: /________________________________/       Distr ict: 
/__________________________________/ 

Do you have a food distribution card                         :     /____/ 
  
0= no; 1= yes 

Do you have stock of cereals (sorghum, maize, rice) ?:    /____/ 

  
 0= no stock; 1= stock for < 3 months; 2= stock for>=3months; 3= do 
not know 

In your neighbourhood, how many families that you k new left    

the camp during last month:                                           /____/   0=none, otherwise write the number of families that left   

         
* Fill "Age" according to what people tell you: if they tell you "18 months", write "18m" ; if "1 year and a half": "1 y 1/2" ; 
if "1 year and 6 months": "1 y 6 m" 
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Appendix 3: Child questionnaire 
 
 

Team number: /____/  Date: /____ / November / 2007   
          
Cluster: /____/  Settlement: /____/    
          
Child  HH Sex Age* MUAC  Height Weight Œdema Measles vaccination Referred 

N° N° 0 = male   ##,# ###,# ##,# 0= No 0= No 0= No 
    1 = female    mm cm kg 1= Yes 1= Yes without card 1= Yes 
                2= Yes with card   

1                   
2                   
3                   
4                   
5                   
6                   
7                   
8                   
9                   
10                   
11                   
12                   
13                   
14                   
15                   
16                   
17                   
18                   
19                   
20                   
21                   
22                   
23                   
24                   
25                   
26                   
27                   
28                   
29                   
30                   
31                   
32                   
33                   
34                   

* Fill Age  according to what people tell you: if they tell you "18 months", write "18m" ; if "1 year and a half": "1 y 1/2" ; 
 if "1 year and 6 months": "1 y 6 m" 

 
 
 


