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1. Introduction  
 

The Nutrition Cluster for Somalia is the technical unit responsible for  coordination of nutrition 
programming and emergency response. Coordination of the Nutrition Cluster activities is 
decentr alized with monthly meetings conducted at Nairobi level and also in the Northwest, 
Northeast and South central zones, subject to access.  Membership of the  Nutrition Cluster 
includes technical staff from local authorities, Somali national organizations an d institutions , 
donors, non-governmental organisations (NGOs) and United Nations (UN) agencies working in 
the field of nutrition .  One of the Terms of reference for the Nutrition Cluster 1 in 2010 is to 
develop or update standard protocols for surveys, anal ysis and response in addition to building 
the capacity of partners in this regard.  The Nutrition Cluster is currently co -chaired by UNICEF 
and DIAL, a local organization, both of whom are also responsible for the overall attainment of 
the cluster terms of  reference.  
 

The first edition of Nutrition Survey Guidelines for Somalia  was produced by the Nutrition 
Cluster in February 1997, and the first revision undertaken in March 1999.  The aim was to 
facilitate  the application of fundamental concepts and princi ples necessary for emergency 
nutrition surveys2 and thereby improve the quality of surveys conducted.  These included 
standardization of Survey methodologies to 30 x 30 cluster sampling and the adoption of 
standard indicators and a standard tool.  Neverthe less, with new advances in the field of 
nutrition surveys, three further revisions have since been conducted 3.  The June 2005 revision 
was done to accommodate findings from a pilot study conducted by the FSNAU on the SMART 
recommended mortality questionnai re, and Nutrisurvey  software in October 2004 -April 2005.  
The March and October 2006 revisions incorporated evolving recommendations from SMART to 
include the use of segmentation in sampling households rather than the EPI method (spinning of 
a pen) as previously done, and to use Ena for SMART in analysis of mortality data. The Food 
Security and Nutrition Analysis Unit of the United Nations Food and Agriculture Organization  
(FSNAU/UNFAO) has spearheaded these revisions while involving stakeholders at all stages. 
Lessons learned suggest that quality of nutrition surveys has improved with the SMART 
methodology, nevertheless, additional gu idance remains useful.   
 

In order to make the standard of nutrition surveys in Somalia compatible with the current 
internatio nally accepted standards, and to make the methodologies suitable for use in the 
Somalia context, there was a need to update the October 2006 guidelines.  The 2011 version of 
the guidelines endorsed by the Nutrition Cluster in the December 7th -8th, 2010 special 
meeting, therefore aim to offer advice on planning, collection, analysis and interpretation of 
high quality nutrition data in Somalia. In addition, t he use of livelihood zoning in planning and 
conducting nutrition surveys as well as the specific aspect s to consider when conducting 
nutrition surveys in pastoralist areas are addressed in this version.  
 
The guidelines therefore help standardise all emergency nutrition survey efforts and serve as a 
standard reference against which all nutrition surveys conducted in Somalia are assessed. 
Following the endorsement, the UNFAO/FSNAU rolled out the nutrition survey guidelines to 17 
partners in Nairobi, during a three day training on March 16th ð 18th, 2011.  
 
 

Because SMART is an interative initiative that const antly improves the tools it uses, these 
guidelines are intended to be updated on a regular basis to ensure that surveys in Somalia 
maintain high quality and use the most advanced methodologies and tools available. Any ad -
hoc update from this guideline can be obtained from the UNFAO/FSNAU office.  
 

                                            
1 currently co -chaired by UNICEF and a local organization, Development Initiatives Access Link (DIAL) 
2 The terms "survey" and "Assessment" are commonly used for the same purpose. In these guidelines, "survey" will be used to avoid 
confusion with "rapid assessment" that refers to another type of methodology and purpose in Somalia.  
3 The 2nd revision was undertaken in January 2005, the 3rd revision in March 2006 and the fourth revision in October 2006.  



 

 
 

2. Planning the Survey  

2.1.  Procedures to undertake a nutrition survey in Somalia  

2.1.1. Coordination of nutrition surveys in Somalia 

In Somalia, it is the N utrition Clusterõs responsibility to facilitate generation and use of good 
quality nutrition -related information. Specific roles as relates to nutrition surveys include 
ensuring good coordinati on of nutrition surveys across Somalia, review of the quality of surveys 
and endorsement of  the findings . FSNAU/UNFAO, has undertaken the mandate of maintaining a 
central database of survey data and reports , all of which will be transferred to the Somali 
authorities, when the situation permits.   
 
All nutrition surveys conducted in Somalia are therefore required to be implemented in 
collaboration with the N utrition Cluster. The flowchart detailed  in  Figure 1 shows the main 
steps in nutrition Surveys followed in Somalia, which can be grouped as: 1) 
Decision/justification to conduct a nutrition survey, 2) Survey implementation, and 3) 
Validation of survey results.  
 
It is important to coordinate the implementation of surveys to avoid duplicati on and/or to 
estimate information gaps. Surveys will be much more informative if they are coordinated so 
that data from several agencies, geographic areas, or population groups can be examined 
together to give a wider perspective on the situation.  

2.1.2. Decision/justification to conduct a survey 

The flow-chart  shows the coordinating process of nutrition survey implementation in Somalia 
and should be respected by all partners.  

2.1.2.1. Trigger mechanism 

The responsibility for deciding whether to undertake a nutrition survey ultimately lies with the 
implementing partner. Due to its rol e to provide up -to-date nutrition information, FSNAU, in 
partnership with UNICEF and with involment of local nutrition implementing partners,  conducts 
seasonal nutrition assessments in the vulnerable areas of Somalia.  Implementing agencies such 
as Action Contre La Faim (ACF), Medicines Sans Frontiers (MSF) and International Medical Corps 
(IMC) also conduct surveys periodically, for baseline, monitoring and/ or evaluation purposes.  
Implementing agencies are required to share their survey plan s with the N utr ition Cluster well 
in advance to enhance participation, technical input, avoid duplication and to enhance a multi -
sectoral response to recommendations.  

2.1.2.2. Gathering available information 

Before starting a nutrition survey, there should be a systematic review  of available information 
at the regional level to justify a survey. The information review should include the routine 
bulletins and assessments reports from FSNAU (on food security and nutrition), WHO/SHSC 
(health), UNICEF and UNOCHA (responses on maternal and child health) and any latest 
available information from an Early Warning System (EWS). It is also important to learn as 
much about the population as possible from existing sources, including population 
characteristics and figures (UNHCR IDP population figures, UNDP and WHO population figures), 
previous surveys and assessments, health statistics (WHO/HMIS), nutrition information 
(publications from the FSNAU, UNICEF, OCHA etc), food security information ( FSNAU), situation 
reports (security and political  situation), maps, anthropological and clan specific information. 
Only after th is data is gathered can judgment be made about any additional information that 
should be collected.  
 
 
Figure 1: Flow chart on the  Decision making process to undertake a Nutrition Survey in Somalia  
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2.1.2.3  Pre-requisite for undertaking a nutrition survey 

 
Conducting a nutrition survey is expensive and time -consuming. Therefore before starting a 
survey, the following points should be considered: 
- Are the results crucial for decision -making?  
If a populationõs needs are obvious, immediate programme implementation is the first priority. A 
nutrition survey can be carried out later. For example, if there has been a natural disaster, such as 
flooding, and it is clear that the populationõs main food source has been destroyed, it is not 
necessary to undertake a survey, b ut a rapid nutrition assessment will be necessary. Similarly, if 
another agency has recently carried out a nutrition survey in the same area then it should not be 
necessary to repeat the process.    Ideally, there should be collaboration at the planning st age and 
the survey questionnaire adjusted by an agency conducting the nutrition survey, to accommodate 
information needs of the stakeholders involved; and therefore negate the need for further surveys.  
Nevertheless, if a survey conducted scores poorly on data quality, a replacement survey could be 
considered to provide information that would elicit a response.  

- Will results be used to inform action?  
There is no point undertaking a nutrition survey when it is clear that a response will not be possible 
(unless the data is to be used for baseline information). Before undertaking the survey, it must be 
ensured that a response is possible, if needed.  

- Is the affected population accessible?  
Insecurity or geographical constraints may result in limited access to the  population of interest. If 
this is extreme, a survey cannot be conducted.  

 

Unless these three p re-requisites are fulfilled, a nutrition survey should not be undertaken.   
 

2.1.3. Survey implementation 

As soon as the decision to undertake a nutrition survey is mad e, the implementing partner 
should convey this information to the Nutrition Cluster for the purpose of coordinating nutrition 
activities.  At this stage for example, the implementing partner will be informed if there is any 
conflicting activity at the prop osed time (e.g. vaccination campaigns or food distribution 
exercise) that would adversely affect presence of the target group and if there is need to 
reschedule. 
 
At this stage also, the agency should begin to liaise with local authorities in order to get formal  
approval to conduct a nutrition survey and with other agencies on the ground for the purpose 
of collaboration.  
 
As much as possible, nutrition surveys should be conducted by multi -agency teams comprising 
international and national NGOs, relevant local authorities and UN agencies. Liaison with the 
FSNAUõs nutrition technical team has proved helpful in improving the quality of training of the 
assessment team, data collection where the capacity of partners is limited . 

2.1.4. Validation of survey results 

2.1.4.1.  Endorsement of survey results 

Where possible debriefing sessions are conducted where preliminary results are shared with the 
local authorities and community representatives. Until  the local institutions and  majority  of 
the implementing agencies have the technic al capacity to do so, the responsibility of endorsing 
survey results remains under the Nutrition C luster, where the FSNAU plays a technical role. In 
the spirit of collaboration, implementing agencies are required to check for bias in the 
selection of clust ers and children and in the overall quality of survey data within one week 
before a survey can be officially validated by the Clust er.  FSNAU provides technical advice in 
this regard.  Once data is validated, preliminary findings need to be shared with the  Cluster 
within a month after the survey.  The raw data is also shared with the FSNAU which is currently 
the repository for Somali nutrition survey data  at Nairobi level .   



 

 
 

 
1.1.4.2   Reporting and dissemination of results and the report  
When survey results have been formally approved, f inalized reports should be released one 
month after the completion of data collection. Survey report should follow the standard format 
of this 2010 manual, which is partly based on SMART reporting format requirement. Survey 
results should not be disseminated before being reviewed and approved by the Cluster . Once 
approved, results  should be communicated by the implementing agency to their working 
partners.  FSNAU disseminates survey findings through community debriefings, cluster 
presentations and the Nutrition Update bulletin.  

2.2.  Defining objectives  

Clear objectives make it much easier for the team, the population, the response agencies and 
donors to understand why the survey is being conducted. Th ese should be clearly stated at the 
outset.  
 
Emergency nutrition surveys are usually conducted to assess the severity  of the situation by 
quantifying the acute malnutrition and mortality in a given population at a defined point in 
time. This is done by estimating the prevalence of wastin g and oedema in children aged 6ð59 
months and the death rate of the entire population. With an estimate of population size, the 
proportion  of malnourished children and the death rate give an estimate of the absolute 
number of malnourished children in the c ommunity and how many have died in the recent 
past. These figures indicate the magnitude  of the problem. The estimates, together with 
previous surveys, food security and contextual data, also indicate the urgency  of the situation 
and how it may evolve in t he future.  
 
The general objective of all nutrition surveys is to assess the nutrition situation for a given 
population and at a given point in time. However, the rationale behind the need to undertake a 
survey may differ depending of the utilization of sur vey results:  
- The need to obtain baseline  nutrition information;  
- The need to have nutrition information to monitor an intervention  or assess its impact; 
- The need to get hold of nutrition information to confirm an emergency  and/or advocate 

for a response; 
- The need to have desegregated information to identify high risk groups , to estimate the 

number of beneficiaries, or to better target a response.  
 
Undertaking a nutrition and mortality survey provides an opportunity to collect additional 
information that can be critical in deciding which interventions are most important. It is 
however crucial to understand that each additional piece of data collected degrades the 
accuracy of the whole dataset and prolongs and complicates the survey. Thus, any additional 
inform ation to be collected should be clearly stated and justified in the objectives and have a 
realistic prospect of leading to a meaningful intervention. Consideration has to be given to 
whether the information could be collected more efficiently in other ways  (for example from 
health facilities,  sentinel sites or a surveillance system, or from focus group discussion), or 
whether it would be better to conduct a separate survey to collect the supplementary 
information. If additional information is to be included  in the survey it must be quickly and 
reliably obtainable during a short visit to the household.  
 

2.3.  Defining geographic areas and population group  

2.3.1. Geographic area: Administrative or Livelihood zone 

In designing the survey, the area and population to be surve yed should be carefully defined.  
 



 

 
 

When planning a livelihood based survey, each livelihood zone should be surveyed separately. 
Rural livelihoods ( pastoralists, agro -pastoralists, pure farmers - riverine, fishing communities) 
and the urban population shoul d each be clearly defined and considered separately. The 
agency conducting the survey is therefore advised to review the livelihood zones contained in 
the area of interest and decide on the delineation of the survey when the zone extends beyond 
an administrative boundary (i.e. whether to do the survey in the entire livelihood zone, or 
confine it to the limits of a region or a district), based on the objective of the survey and the 
response capacity. If more than one livelihood zone s is comprised in the area of interest , then 
the survey should be stratified (refer to section 0) so that each livelihood zone is assessed 
independently 4.  Vulnerable groups such as IDPs should also be surveyed separately. 
 
It is also common for impleme nting agencies to confine the survey to the area of program 
interest . The purpose is usually either for baseline, monitoring or evaluation, with specific 
information obtained on various indicators including program coverage and nutrition status.  
 
Generally, a survey should be conducted in an area where the population is expected to have a 
homogeneous nutritional and mortality level . In general, urban and rural areas ,  refugee/IDP 
and resident populations should be assessed separately. Frequently, there are  areas that 
cannot be accessed because of insecurity. These areas need to be defined before the survey, 
clearly marked upon the map, and reported as having been excluded from the survey.  
 
Data from a survey confined to an area cannot be extrapolated to in dicate the severity of 
problems in other areas, because the area has been chosen on the basis of an expectation that 
it is particularly affected. Survey results are only representative of the area surveyed.  

 

2.3.2. Population groups 

Anthropometric measurements an d oedema surveys are most commonly made among children 
aged 6ð59 months, and a crude mortality rate (CMR, also sometimes called Crude Death Rate-
CDR) is assessed for the entire population ( all deaths within a defined period of time). The 6 ð
59-month-old chi ld is considered the most sensitive to acute nutritional stress. Furthermore, 
there is often baseline data for this particular age group, in addition to considerable 
experience in conducting surveys of this age groupõs nutritional status, and a defined cri ter ion 
for interpretation. This age group is chosen, therefore, to give an indication of the severity of 
the situation in the whole population.  
 
However, in some situations it may be appropriate to include other age groups, such as less 
than 6-month-old in fants, adolescents, adults,  women of reproductive age (15 -49 years), or the 
elderly if it is suspected that their nutritional status differs significantly from that of the 6 ð59-
month-old child.  
 
Although other age groups do not need to be surveyed, it is crucial to emphasize that limiting 
the survey to the 6 ð59-month age group cannot be used to justify confining interventions to this 
age group. If a survey has to be made for each age group before it receives help, the surveys 
themselves would become extrem ely cumbersome. Every malnourished individual should be 
eligible for relief.  

2.4.  Timing of the Survey  

The timing of the survey depends greatly on the survey objectives (baseline survey, response to 
a nutrition crisis, comparison with previous survey, etc.).  
 

                                            
4 FSNAU undertakes nutrition surveys at regional level, bas ed on livelihood zones.   

 



 

 
 

The period to conduct a survey is determined with input from the Nutrition cluster, community 
leaders and/or local authorities to avoid market days, local celebrations, food distribution 
days, vaccination campaigns, or other times when people are likely to  be away from home. 
Women may be in the fields for most of the day during ground preparation, planting, or 
harvesting. Healthy children are more likely to accompany adults to the fields and are less 
likely to be in the home than ill or malnourished childre n. The survey results could be wrong if 
only children who are at home at the time of the survey teamõs visit are sampled. Wherever 
possible, community leaders should inform the villages chosen to be surveyed in advance.   
 
There needs to be sufficient time allocated for preparation and literature review, community 
mobilization,  training, pilot testing , pre -testing , data colle ction and related logistics, analysis, 
and reporting.  

2.4.1. Rapid-onset emergency 

In case of a rapid onset emergency (confirm an emergency fo llowing report of deterioration of 
nutrition situation from the EWS, anecdotal reports, district officials, result of rapid 
assessment, etc.), and provided that the need to conduct a survey is justified, a nutrition 
survey should be conducted as soon as possible, regardless of the seasonal calendar.  

2.4.2. Slow-onset emergency 

The use of seasonal calendars from the livelihood zoning is always appropriate for determining  
the appropriate timing of the survey, and to justify the need for conducting a survey , be it 
during a rapid or slow -onset emergency such as drought. An example of a seasonal calendar is 
provided in Annex1. Seasonal calendars vary greatly from one livelihood zone to the other. For 
example, a hungry season in pastoral areas will be during the dry season when milk is not 
available, whereas in the cropping areas it will be before the main harvest. In the riverine 
areas, it will be during the rainy season when there is inundation/flooding and destruction of 
food stores.  

2.4.3. Monitoring or evaluation surveys 

The objective of a nutrition survey can also be to monitor or evaluate a nutrition program 
(especially for response agencies). The timing of such surveys should be according to needs, 
keeping in mind the timing of the baseline survey and the seasonal calenda r of the LZ in which 
the survey will be conducted so as to make appropriate conclusions.  
 



 

 
 

 

2.5.  Meet the local authorities, stakeholders and community leaders  

It is absolutely essential to meet the local authorities, stakeholders and community leaders 
before starting a survey. The meetings should at least cover the following points:  
- Obtain ethical approval, both at community/local authority level, and at household level  
- Agree with the community about the objectives of the survey , general questions to be 

asked and types of measurement/activities to be undertaken . If the population does not 
understand why a survey is done, they may not cooperate during the survey.  

- Obtain detailed information on population fi gures at village level to cross check with the 
pre-deter mined sampling frame (for instance based on UNDP district and or WHO village 
population figures), and to be informed of the locations of the mobile pastoral communities  

- Obtain information on security and access to the prospective survey area.  
- Agree upon the dates of the survey with the local authorities.  
- Agree on how the results will be disseminated. In particular, realistically discuss the how 

the results will reach the relevant authorities, intervention agencies and prospects for 
intervention, steps that will be taken, and types of programs that are likely to be 
implemented if the situation is found to be as poor as expected. Do not make promises that 
may not be fulfilled.  

 



 

 
 

3.  Methodology  

3.1.  Fundamentals of sampling  

3.1.1. Why take a sample? 

If all children aged 6 -59 months from a given population were measured, the nutrition status 
would be known pre cisely. This is called a census or exhaustive survey, and it is possible in a 
small population. However, an exhaustive survey is normally long, costly and practically 
impossible to carry out in a large population. Instead of surveying all the children, only a sub -
group (sample) of the population is usually surveyed.  

3.1.2. Representative data and randomization 

It is essential that a sample "represents" the larger population, so that the results can be 
extrapolated to the entire 6 -59 months population. The information learnt from the sample can 
only be generalized to the 6 -59 months population if the sample is representative of the 
population from which it is drawn. In other words , representativeness is the prerequisite for 
extrapolation of results observed for the sample to the 6 -59 months population. The 6-59 
month population segment is targeted because it is the most vulnerable group to acute 
malnutrition. Therefore extrapolatio n to the entire population can only be an overestimation 
and provides a good conservative estimate for programming. However, if there is indicaton 
that another age -group (such as women of the reproductive age, adolescents, elderly, or 
PLWA) might be at increased risk, it should be surveyed as well.  
 
In order for a sample to be representative of the population, the characteristics of the sample 
group must be similar to those of the total population, and the subject should be chosen 
randomly, so that each ind ividual in the population has the same chance of being selected. A 
sample that does not represent the population is "biased".  
 
The two major issues to remember when taking a sample are:  
- A sample is representative if each individual or household in the pop ulation has an equal 

chance of being included in the sample, and if the selection of one individual is 
independent from another individual.   

- The information we learn from the sample group can only be generalized to the whole 
population if the sample is rep resentative.  

 
When planning the survey and collecting the data, it is crucial that the staff understands the 
importance of following very carefully the sampling procedures in order to obtain an unbiased 
sample that can represent the surveyed population.   

3.1.3. Choosing a sampling frame  

Since a sample will represent the population for which data are needed, it is important that 
the sample is carefully selected before undertaking the survey. If information is needed for a 
subset of the population (children under 5 years-old for example ), the sample has to be taken 
accordingly so that data can be representative of these categories of the population. For 
example, if a sample of children is taken from a livelihood zone at regional level , it would not 
be possible to obtain the results for each district  in that livelihood zone  and see differences in 
the prevalence of malnutrition between the districts . If the prevalence by district  is needed, 
then a stratified sample of children in  the district  must be drawn separately at the planning 
stage.  
 
Taking a sample does not allow breakdowns or cross-classification of data in the population 
unless the sample was specifically designed to analyse the groups separately.  
 



 

 
 

Before conducting a survey, the groups of people of interest must be well identified. The data 
from which the sample will be chosen, called sampling frame , will only include the population 
of interest for a given survey. This is particularly important if it is suspected that the 
population is heterogeneous and if mo re than one survey should be conducted, as previously 
discussed in section 2.3.  

3.2.  Calculating the sample size  

The calculation of the sample size depends on the study design (random vs. cluster sampling). 
Although most of the su rveys conducted in Somalia will follow a cluster sampling design, 
discussion in section 0.5 will inform on what is the best study design for a given situation. In 
addition, calculating a sample size will depend on the following  major decisions:  
1. What are the expected malnutrition prevalence and death rate?  
2. How wide a confidence interval can be tolerated? This determines the minimum precision 

around the estimate of malnutrition or death rate that will result in a useful result.  
3. What is the likely design effect (if the survey is to use cluster sampling)?  
4. What is the mean household size for the population, if households are the unit of 

sampling? 
5. What is the expected rate of non -response? 
 
Calculating a sample size is almost always a trade -off between the ideal and the feasible. On 
the one hand, a sample size that is too small (occasionally population groups in Somalia where 
access is difficult) gives results with limited precision and therefore limited application. O n the 
other hand, increasing sample size beyond a certain level produces only small improvements in 
precision, but  may imply a disproportionate increase in cost.  
 
ENA software is recommended to calculate sample size for each survey, rather than using a 
standard sample size for all surveys 5. Sections below detail how to make appropriate estimates 
for the calculation on the sample size for both nutrition and mortality surveys, and Box 2 shows 
the practical steps to follow to calculate a sample size using ENA software.  

3.2.1. Sample size for the nutrition component 

3.2.1.1. Expected malnutrition prevalence  

The expected malnutrition prevalence 6 can be estimated from prior surveys, from a survey 
conducted in a similar adjacent area, from routine/surveil lance data, or from the results from 
a rapid assessment7. The Somalia Nutrition Survey database currently under the repository of 
the FSNAU can be consulted to get ideas of what prevalence to find in a given area and at a 
given season. Adjustments should be made if it is suspected that the level of malnutrition has 
gone up or down since a previous survey. 

3.2.1.2. Defining the precision level 

It is important for the precision of the nutrition survey to be known.  This gives an indication 
on how wide a confidence int erval can be tolerated.  
 
A greater precision requires a larger sample size.  To determine how much precision is 
required, the main question that the survey intends to answer must be clear.  If a survey is 
meant to establish a widespread malnutrition probl em, a low precision level can be used (5 -
10%). However, if the survey results are to be compared to a baseline or a follow -up survey, a 

                                            
5 Previous guidelines recommended a sample size of 900 children (30 clusters of 30 children). It is no longer recommended to us e 

this as a norm. 
6 Although these guidelines focus on estimation of acute malnutrition, the same logi c can be applied to nutrition survey focussing 
on assessing the level of chronic malnutrition. ENA software can be used to calculate sample size for other variables of inte rest.  
7 The more representative (many villages, bigger sample size) the r apid assessment are the better . However, t he methodology used 
to select children is usually not random and results cannot be extrapolated to the entire area.   



 

 
 

higher precision level (2 -3%) is necessary in order to ensure that any differences between two 
or more situations are de tected.  
 
In general, the lower the prevalence the greater the precision needed. A survey that gives a 
prevalence of malnutrition of 7.5%, but with a confidence interval of 0% ð15% is not sufficiently 
precise to decide whether to intervene, as the confidenc e interval encompasses no 
malnutrition at all to a substantial proportion of the population. In this situation, such a low 
precision survey would be useless for making program decisions. On the other hand, i f there is 
a very high prevalence of acute malnut rition ñsay 40%ñthe precision does not need to be high 
to enable agencies to make appropriate decisions. A confidence interval of plus or minus 10% is 
perfectly acceptable under these circumstances. Table 1 shows examples of the precision 
needed at various levels of malnutrition prevalence (acute and chronic).  
 
Table 1. Example of precision needed at various levels of malnutrition prevalence  

Malnutrition 
prevalence  
% 

Confidence 
Interval  
Range 

Desired 
precisi on 
± % 

5 3 ð 7 2.0 

7.5 5 ð 10 2.5 

10 7 ð 13 3.0 

13 10 ð 16 3.0 

15 11 ð 19 3.0 

20 15 ð 25 5.0 

30 22.5 ð 37.5 7.5 

40 30 ð 50 10.0 

3.2.1.3. Defining the design effect 

When calculating sample size for cluster sampling, a correction factor accounting for 
heterogeneity among clusters in the population must be used. This factor is called the "design 
effect". The design effect is low in homogeneous populations and high in heterogeneous 
populations. The expected design effect can be estimated from a prior survey, fr om a survey 
conducted in a similar area, etc. Table 2 also gives example of design effects that can be used 
depending on the context.  
 
A design effect of 1.0 means the sampling design is equivalent to simple random sampling. A 
design effect greater than 1.0 means the sampling design reduces precision of estimate 
compared to simple random sampling (cluster sampling, for instance, reduces precision). A 
design effect less than 1.0 means the sampling design increases precision compared to simple 
random sampling (stratified sampling, for instance, increases precision).  
 
Table 2. Example of design effects  

Design effect  Context  

< 1.0 Population is homogenous, usually found within a small area . 

1.0 - 1.5 Slight dif ferences seen between clusters.  

1.5 ð 2.0 Differences seen between clusters  

2.0 - 2.5 
High variation between clusters , such as population from different 
livelihood zones.  

2.5 -3.0 Some clusters are not affected and others are severely affected  

 
Although a design effect of 2 .0 has been used as a standard under the previous guidelines 
recommendations in the 30 by 30 cluster surveys , this value is often too conservative  (i.e., it 
gives a too large sample size), especially if surveys are conducted in homog eneous populations, 
as recommended in section 2.3. A lower design effect may be more applicable in most 
situations, and will result in smaller estimation of sample sizes .  
 



 

 
 

In cluster sampling, the design effect also varies wit h the number of clusters. Increasing the 
number of clusters to be surveyed will reduce the design effect. Please refer to section 3.3.5.1  
for discussion on the selection of the number of clusters.  
 
It is not advis able to conduct surveys in highly heterogeneous populations  such as populations 
living in different livelihood zones . If a survey is conducted in more than one livelihood zone in 
which nutrition status are probably different, the design effect will be high. If the desig n 
effect is suspected to be higher than 2 .0, it may be worthwhile stratifying the survey 
(conducting separate surveys with lower design effect and subsequently lower sample size  
rather than obtaining results that cannot give a proper picture of either area ).  

3.2.1.4. Defining the household size and percent children under 5 

For nutrition survey, the sample size is calculated in number of children. Practically, the 
nutrition Survey will be conducted along with the mortality survey, so the final sample size 
should be converted in terms of number of households. This requires an estimate of the 
average household size and the proportion  of children aged 6 -59 months in the population. This 
can be estimated from a previous survey or from national statistics, e.g., in Somalia, FSNAU 
uses statistics obtained from previous surveys or experience from areas with similar livelihood 
characteristics .  

3.2.1.5. Defining the percent of non-response 

After the sample size has been calculated, the number should be increased (by up to 10%) to 
take into account contingencies such as absence of children, being unable to measure all the 
children in selected households or having to exclude data from analysis during the data 
cleaning.  



 

 
 

 

3.2.2 Sample size for the mortality component 

3.2.2.1 Expected Crude Mortality Rate 

As for the prevalence of malnutrition, expected CMR can be estimated from previous surveys or 
from discussion with key informants (bearing in mind that a CMR of 2/10,000/day is the level 
that is often used to declare an emergency 8).  

3.2.2.2 Defining the precision level 

The rationale behind deciding the precision level to use is the same as for the nutrition 
component. In terms of crude mortality rate, it is generally not possible to achieve a precision 
much greater than 0.3 deaths/10,000/day with a survey of a reasonable size and a three-month 
recall period. If higher precision is required, the recall period would need to be lengthened. 
Table 3 gives examples of precision needed at the various level of estimated CMR.  
 

Table 3. Examples of precision at various levels of CMR  

CMR 
ú10,000úday 

Confidence 
Interval  
Range 

Desired 
precision  
Ñ  ú10,000úday 

0.5 0.2 ð 0.8 0.30 

1.0 0.6 ð 1.4 0.40 

1.5 1.0 ð 2.0 0.50 

2.0 1.25 ð 2.75 0.75 

3.0 2.0 ð 4.0 1.00 

 

3.2.2.3 Define the design effect 

As with nutritional status, a correction factor accounting for heterogeneity among clusters in 
the population must be used.  
 
In emergencies where violence causes a large proportion of deaths, the violence is very rarely 
evenly distributed in ti me or place, and the design effect can be very high (up to 10). Such high 
design effects require very large sample sizes if meaningful data are to be produced.  

3.2.2.4 Defining the recall period 

The recall period for the mortality survey is the time interval over which deaths are counted. 
Deaths that occurred before or after the recall period are not included/ recorded as deaths. 
The length of the recall period is thus a critical factor in determining the mortality rate.  
 
In determining what the appropriate recall period would be for a given mortality survey, the 
first question for the survey team should be: " what is the period most relevant to the purposes 
of the survey, the risk of mortality being measured , and the context of the study?"  
 
In rapid-onset emergencies, shorter recall period are advised to capture the change in 
mortality that would have happened from this particular emergency. In slow -onset 
emergencies, recall period can be longer.  A recall period of about 90 days represents a 
compromise between the n umber of households to be visited, the precision of the data 
generated and the estimation of the death rate that is close enough to the current situation to 
allow for planning health and nutrition interventions.  
 

                                            
8 Based on the WHO 1995 categorization 



 

 
 

Having a clear starting date  is one of the  most important aspects in defining a recall period in 
order to reduce recall error. The beginning of the recall period should always be a date that 
everyone in the population area can remember, e.g., a local event, a major holiday or festival 
(e.g. the beginning/end  of Ramadan), an episode of catastrophic weather, a political event 
(election, political decree, etc.), or similar memorable event. The beginning of the recall 
period should be the same for all the population in the survey area, so care should b e taken for 
events that may have occurred at different times in various parts of the survey area, such as 
onset of the rainy season or taking in the harvest.   
 
The same event should be used as the beginning of the recall period throughout a survey . The 
exact number of days of the recall period therefore needs to be calculated for each survey , 
and used in the calculation of mortality results . For each individual interview, t he endpoint of 
the recall period is the night before the interview.  However, t he endpoint to calculate the 
number of days used for the recall period is the mid -point of the time period req uired for the 
survey fieldwork (see example in Box 1).   

 

Box 1.  Example: calculation of r ecall period  

If the beginning of the recall period is 1 January  2008 for example,  and the interviews ta ke 
place during the period 10 -22 March, then the end -date used to calculate a recall period for 
purposes of mortality estimation would be 16  March. The recall period used for data analysis 
would then be 76 days (the period between 1 January and 16 March comprises 76 days). 

3.2.2.5 Defining the average household size 

ENA calculates the sample size in numbers of individuals but the sampling unit used is the 
household and the mortality questionnaire is administered to the household. Therefore the 
sample size of individuals must be converted to number of households. This is done by dividing 
the sample size by average household size.  
 
Average household size can be obtained from past surveys, population data or discussion with 
key informants. It is advisable to use the most conservative estimate in order to ensure that 
the sample size is achieved.  

3.2.2.6 Defining the percent of non-response  

As for the nutrition component, the sample size should be increased slightly to allow for 
contingencies such as being unable to interview a household or having to exclude data from 
analysis during the "cleaning". Normally, the sample size (in this case the number of 
households) is increased by up to 10% to allow for these and other unforeseen contingencies.  
 

Box 2.  Using ENA to calculate the sample size for the nutrition and mortality components  
 

In the Planning screen of ENA use the sample size calculation features.  
 
1: Select the type of sampling (random or cluster)  
2: Indicate the estimated parameters values for the nutrition component. The sample size is 
automatically calculated both in terms of children and households.  
3: Indicate the estimated parameters values for the mortality component. The sample size is 
automatically calculated both in terms of population and households.  
 



 

 
 

 
 

 

3.2.3 Sample sizes in practice  

3.2.3.1 What to do when nutrition and mortality sample size differ? 

Calculations of sample size for nutrition and or mortality components will most probably return 
different number of households. When nutrition and mortality components of the survey are 
conducted simultaneously and by the same survey team, the larger sample size should be 
considered. However, in situa tion where the sample sizes are dramatically different, e.g., the 
sample size for nutrition is 400 households while the sample size for mortality is 600 
households, conducting a nutrition survey in all the households would unnecessarily increase 
the length  and cost of the survey. Practically, this could be solved by conducting the mortality 
survey in all the 600 households while conducting the nutrition component only in 2 out of 3 
households, i.e. in 400 households. Note that to be representative, the nutr ition component 
survey should be conducted in 2 consecutive houses and then not conducted in the following 
third house rather than conducting the nutrition component in the first 400 households and 
leaving out the last 200 households. This second option wi ll bias the sample and should never 
be conducted.  

3.2.3.2 Implications of basing sampling on households 

Sampling is based on the number of households and not on number of children (with the 
exception of surveys that have a nutrition component only and that use the  EPI method). When 
implementing the survey, the pre -determined number of households should be visited in each 
cluster. Although the number of eligible children can be estimated, the actual number of 
children that will be included in the survey cannot be kn own in advance. Each cluster will 
include a different number of children. At the end of the survey, if the estimated number of 
eligible children per household was correct, the sample size should be more or less equal to 

1 

2 
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what was planned. It is important to  make sure that the final sample size is at least equal to 
the sample size calculated before the % of non -response was added. 

3.3.  Sampling methodologies  

3.3.1. Selecting a sampling method 

There are two main sampling methods traditionally used in nutrition and mortali ty surveys: 1) 
random sampling (simple or systematic), and 2) cluster sampling. The sampling method should 
be determined mainly by the size of the population and the physical organization of the 
households.  
 
In surveys in which the primary sampling units (PSU) consist of individual elements each of 
which is listed in the sampling  frame, a simple or systematic random sampling is appropriate. 
This situation might happen in camps (refugees or IDPs) or in very small populations . Because 
of the impossibility of  obtaining a complete list of the households and because of the high costs 
associated with obtaining a complete list, most surveys use PSUs that are not individuals but 
are aggregates, each containing a cluster of individual elements. Th is is called cluster 
sampling.  
 
The flowchart given in Figure  2 shows the steps to follow in order to decide which sampling 
method to use.  



 

 
 

 
Figure 2. Flowchart for decision -making on which sampling method to use.  
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3.3.2. Setting up a sampling frame 

In order to set up a sampling frame, the population for which an estimation of the prevalence 
of malnutrition and mortality rates are needed  should be defined. This might be children living 
in an IDP camp, a district , a livelihood zone, a region, or particular location .  
 
For random sampling, the sampling frame should be a list of households. I n IDP/refugee camps, 
population data currently used are obtained from the WHO 2005 NIDs figures. If no population 
data are available, for examp le for newly displaced populations, a rough population estimate 
should be made by consulting the local authorities, counting dwellings and estimating the 
number of people in each dwelling.  
 
For cluster sampling, population data should be obtained for the s mallest sampling unit 
possible, and should never be above the village level. Data should be obtained from official 
sources. Until settlement level population figures from the UNDP are released, the sampling 
frame should be based on updated lists of settlem ents from agencies such as the WHO (NIDs 
figures).  
 

3.3.3. Stratified sampling 

When sub-populations in a given region vary considerably, such as in two livelihood zones, each 
subpopulation (stratum) should be sampled independently. In order to stratify a sample,  the 
sampling frame is divided into non -overlapping groups of homogeneous population, e.g. 
pastoralists vs agro-pastoralists. The strata should be mutually exclusive: every element in the 
population must be assigned to only one stratum. Then random or systematic sampling is 
applied within each stratum. The size of the sample in each stratum should be determined 
using ENA software planning as if two different surveys were planned.  

3.3.4. Random sampling 

3.3.4.1. Simple random sampling 

Simple random sampling is used where there is an up-to-date list of all individuals or 
households in the population, with enough information to allow them to be located. 
Households (individuals) are randomly chosen by using the random number procedure in the 
planning sheet of the ENA software.  In practice, a reliable population list is rarely available. In 
a very small population, all the houses can sometimes be enumerated and given numbers by 
the survey team. The sample is then chosen from these houses using ENA software. 
 
Steps for choosing h ouseholds using simple random sampling  
1. Determine the number of households that need to be visited from the estimated sample 

size (refer to section 3.1).  
2. Make a list of all households, numbering them from 1 to N.  
3. Determine which  households will be visited using ENA (see Box 1). ENA will select the 

required house numbers at random.  
4. Measure all the children in each selected house and record their measurements on the 

datasheet.  
5. Complete th e mortality questionnaire for each household, even if the household has no 

children.  
 
Although this is the best statistical method, this is an uncommon situation and is rarely used. It 
can be used as the second stage sampling procedure of sample surveys. Box 3 shows the 
practical steps to follow to select a random sample using the ENA software.  



 

 
 

 

Box 3.   Using ENA to select a random sample  
 

In the Planning screen of ENA use the Random Number Table section. Include the number of 
households listed (for example Range from 1 to 965) and the number of households that must 
be visited ( for example 246). Click on "Generate Table".  
 

 
 

 
 

ENA will generate a random number table in a separate Word docum ent. Each number 
represents the identification number of a household to be visited.  

 

3.3.4.2. Systematic random sampling  

Systematic random sampling is used in relatively small geographic areas when an exhasustive 
list of households exists with precise physical ad dress or locations, or where there is an orderly 
layout of the houses that make it possible to go systematically from one house to another, in 
order, without omitting any of the houses  or when an exhaustive list of households exists with 
precise physical address or location. Such a situation may occur in a camp where shelters are 



 

 
 

erected row after row, or where the houses are all along the edge of a river, coast, road, or 
other major feature. The first household is chosen at random. The subsequent household s are 
visited systematically using a "sampling interval" ; this is determined by dividing the total 
number of households by the number needed to give an adequate sample. Every house should 
have an equal chance of being chosen before the first house is selec ted.  
 
Accurate population data are not needed for systematic samplin g. However, if the houses are 
mapped and can be numbered, simple random sampling can be used.  

 
Steps for choosing households using systematic sampling  
1. Determine the number of households that need to be visited from the estimated sample 

size (refer to section 3.1).  
2. On the map of the site, trace a continuous route that passes in front of every household 

(Figure )9.  
3. List or estimate the number of households.  
4. Determine the "sampling interval"  by dividing the total number of households by  the 

number that must be visited. If the total number of households is 11,000 and 463 
households need to be visited, the sample interval = 11,000/463 = 23.7, rounded to 24  
(you may need to add 5%ð10% of the needed households for contingency purposes as 
explained in section 3.1).  

 

 
Source: MSF, 1995. Nutrition Guideline.  

Figure 3. Example of a com munity where systematic sampling is possible  

 
5. Select the first household to be visited. The first household is randomly selected wi thin 

the sampling interval (1 ð24) by drawing a random number that is sma ller than the 
sampling interval 10. For example, if the  random number drawn is 5, start with the fifth 
house. 

                                            
9 If the households are in neat rows, such as shelters in an IDP camp, it is not necessary to draw a map.  
10 This can either be done with ENA software (using the function described in Box 3, using the Range from 1 to 24 
and Numbers =1), or by using a table of random number as shown in  Annex .  



 

 
 

6. The next household to be visited is found by adding the sampling interval to the first 
household selected (or counting the number of households along the prescribed route). In 
the example, 5 + 23.7 = 28.7, rounded to 29. The next household will be 28.7 + 23.7 = 
52.4 rounded to 52. Continue in this way so that you visit house number 5, 29, 52, 76, 100 
and so on, until all selected households have been visited. Both mortality and nutrition 
survey should be completed in all the pre -selected households, even if this means that 
more children/subjects are included than are needed from the calculations of sample 
size11.   

7. Measure all children in each selected house and record their measurements on the 
datasheet. Complete the mortality questionnaire for each household, even if the 
household has no children. 

 

 

This method is usually used for small -scale surveys of limited areas (say a few hundred 
households). It is also used to select the households in the second st age sampling (see section 
3.3.5).  

3.3.5. Cluster sampling  

Cluster sampling is used in large populations where no accurate population register is available 
and households cannot be visited systematically . This is the most common situation when 
conducting a survey at livelihood zone level in Somalia. Cluster sampling usually reduces the 
distances the survey team has to walk. However, the sample size is always greater than in 
random sampling so that more households need to be visited.  
 
This most common form of sampling is done in two stages. First, the whole population is 
divided, on paper, into smaller discrete geographical areas, such as villages 12 whose population 
is known or can be estimated. Clusters are then randomly selected from t hese villages with the 
chance of any village being selected being proportional to the size of its population. This is 
called sampling with "probability proportional to population size  (PPS)". In the second stage, 
the individuals (or households) are chosen at random from within each cluster area or village. 
This means that each person in the whole area has an equal chance of being selected 13. The 
methodologies that can be used to select households are detailed below.  

3.3.5.1. Determining the number of clusters 

The design effect is smaller with a larger numbers of clusters, meaning that although there 
may be more clusters, fewer total numbers of children are likely to be needed. Thus, sampling 
45 clusters of 20 children is more efficient than 30 clusters of 30 children.  (Please refer to the 
discussion on design effect in section  3.2.1.3 .) . Each survey should have at least 25 clusters. As 
the number of clusters decreases, the design effect increases rapidly . Fewer than 2 5 clusters 
can yield unreliable results  and should not be intended. However precision gained while 
sampling more than 30 -35 clusters is generally outweighed by the increased logistical and 
time -related costs.  
 
The number of households to survey in each cluster should be chosen so that one team can 
complete one cluster per day, i.e., that the team can complete both mortality and 
anthropometry components in one day. If it is anticipated that the teams can only survey 20 

                                            
11 If the households are in neat rows, such as tents in a refugee camp, it is not necessary to draw a map.  
12 The term "village" is used throughout the manual for convenience. It is used here to denote any area, where 
people live that has been given a name by the local authorities or population. This may be a settlement, traditional 
village, and enumeration area (EA), part of a town or city, sub -district, or even a rural area bounded by 
geographical features such as a stream or river. When the area is named, the population knows the boundaries of 
the area, and the authorities either know or can estimate the population of the area.  
13 Although larger villages are more likely to be selected to contain a cluster than smaller villages, individual 
households within the larger village are less likely to be sampled than a household from a small village. These 
effects balance each other so that each household in the whole population has an equal chance of being selecte d. 



 

 
 

households per day, then the number of clusters should be det ermined accordingly. To 
determine the number of households that can be surveyed in a day, it should be considered the 
time needed to travel back and forth the survey area, the time to conduct the sampling, the 
time to travel from one house to the next, etc . Some houses will have to be revisited at the 
end of the day to measure children that were missing during the first visit. An example is given 
in Box 4. 
 

Box 4. Example: determining number of  household that can be surveyed per day  
 
If the team  leaves base at 8 am, take s one hour to reach the cluster site and another hour to 
introduce itself and select the first house, then measurements will start at 10 am. The team 
will need two refreshment b reaks of 15 minutes each, one hour for lunch, and will need to 
leave to get back to base before dark, say about 4pm. This means that the team will have 4.5 
hours to measure children and interview household heads.  
 
If the survey takes around 7 minutes in e ach household, plus 2 minutes to reach the next 
house and introduce the team to the new household, 30 households can be visited in a day . If 
13.5 minutes are necessary in each household (including walking to the next house), then 20 
households can be visited. With 18 minutes spent in each household plus walking to the next 
house, 15 households can be visited per day.  
 
The average time necessary to administer the survey questionnaire and take anthropometric 
measurements should be assessed during training and pre-testing. The time necessary to walk 
from one house to the next should also be estimated depending on the terrain (presence of 
hills) and the organization of the houses (how spread houses are).  

 
These practical points should be considered when designi ng the survey. If the distances 
between houses are not great and there is no insecurity, more children can be included in a 
cluster. This is one reason why sample size should always be calculated to have the minimum 
number of visits that is compatible with  the desired survey precision.  
 
In most households the mother /caregiver  will need to be interviewed  and she should also be 
with her children when they are measured if they are not to be frightened by the team. Thus, 
the two components of the survey will o ften need to take place consecutively even if there are 
additional team members. The household interview should always take place before the 
anthropometric measurements. During the interview, the children will "settle down", see that 
the mother interacts w ith the team harmoniously and be more amenable to being measured.  
 
If the time scale simply cannot be kept, there are two choices. The team could either use two 
days to survey one cluster, which will double the time taken to collect the data. This is 
undesirable. Or, the number of households in each cluster could be reduced and the total 
number of clusters increased, affording more time to carefully collect data. This is a far better 
option. Thus, if data from 30 households, for example, cannot be collected  in one day during 
the field test at the end of the training session, the number of clusters should be increased and 
the number of households in each cluster correspondingly reduced. To avoid "shortcut" bias, it 
is better to measure fewer children accurate ly than overstress the team so that the 
measurements are not made accurately.  

3.3.5.2. Stage one: selecting the clusters  

Cluster sampling requires the grouping of the population into smaller geographical units called 
primary sampling units (PSU). PSU should be the smallest possible unit, provided population 
data is available and geographical unit has a name to locate it . Considering the data bases 
available in Somalia, the ideal PSU should be a settlement.  
Each settlement or village should have at least the number of households required to form a 
complete cluster. If there are insufficient (e.g. <100) households in a village, two adjacent 



 

 
 

villages should be combined at the planning stage. The selection of clusters will be done with a 
probability proportional to popu lation size.  
 
In a stable population, such as protracted IDPs or a drought-affected region with little in - and 
out-migration, a census that is several years old may still be acceptable as a base for 
population proportionate sampling. However, in refugee s ituations where influx continues, 
reliable up -to-date counts are important for a valid sample. Alternatively, if no population 
data are available, estimate the relative size of the population living in each section of the 
map using a key informant.  
 
Additi onal guidance on conducting a survey in pastoralist areas, are provided in Annex 1 of this 
manual. 
 
Steps in choosing the clusters  
1. Determine the sample size using ENA. 
2. Obtain the best available census data for each village. Either data for total population  or 

population under -five can be used, as far as the count used is consistent for the entire 
sampling frame.  

3. Select the clusters using ENA software as detailed in Box 5.  
 
You will not be able to change a cluster s ite once it is selected. If the survey is to be unbiased, 
the selected site must be visited. Thus, it is important to define your geographical area in the 
planning stage very realistically, taking travel, security, and any other factor that could 
influence  your ability to get to the cluster site into account before listing the sites in the 
planning table. Nevertheless, ENA also samples replacement clusters for those that cannot be 
reached due, for example, to insecurity and inaccess. Refer to section 3.4 fo r more 
information of replacement clusters.  
 
Large villages may be selected for more than one cluster. If this happens, the village should be 
divided into  equal sections geographically (say North and South) and one sample taken at 
random from each division . To prevent the selection of more than one cluster per PSU, it is 
important to get the smallest PSU possible.  



 

 
 

 

Box 5. Using ENA to generate clusters  
 
In the Planning screen of ENA use the Table for Cluster Sampling section.  
 

 
 

Enter the names of all the villages into the left column ("Geographical Unit") and their population size 
into the right -hand column ("Population size"). This can be done by Copy/Paste from Excel. Enter the 
number of clusters needed. The order of the villages is not important, but it is important that they all be 
included.  
 

 
 

Click on "Assign Cluster". In a separate Word document, ENA will assign numbers to the clusters to be 
visited:  



 

 
 

 

 
 

3.3.5.3. Stage two: selection of households within each clusters  

Once clusters have been selected, households have to be selected. There are several methods 
of choosing the households from the cluster. The best way is to treat each cluster as if it is a 
"small population" and to select the houses using the  simple or systematic random sampling 
methods described above.  
 
Definition of a household  
In order to select households to include in the survey, it is important to carefully define a 
household. A household is defined by one or more individuals who live i n the same dwelling and 
share at least one meal per day.  
 
Survey teams have to be clear on who is, and who is not, part of a household. The definition 
has to be clarified at the planning stage, and the same definition applied consistently by all 
teams and throughout the survey.  
 
Segmentation  
If the cluster s correspond to a large population, the first step of stage two is to subdivide the 
population into segments of roughly the same number of people. One of these segments is then 
chosen at random (number e ach segment and select one with a table of random numbers, as 
described in Annex ).  In this way the "village" is reduced to an area containing up to , say, 250 
households. These households can then be listed  using the enumeration method , and the 
required households selected from the list by simple or ñif they are arranged in some logical 
orderñsystematic random sampling.  

Assignment of clusters 

Geographical unit Population size Cluster 

Farqalal 1260  

Quracle1 480 1 

Booco 2130 2, 3 

Daayow 2400  

Goley 1800  

Dancad 720  

Kali Dhenle 480 4 

Dhoqor 1320 5 

Dolo Yaabeen 420  

Baac Yar I 540  

Hilo Kelyo 1050  

 



 

 
 

Mapping 
 

 

 
 

 
 

 

¶ Where available scaled maps are used to select houdeholdss  

¶ Draw random numbers from the X and Y axis of the map to identify the 1 km grid square 
from where the cluster is to be selected.  

¶ This same square or grid is further subdivided into equal squares using a smaller overlay 
grid of squared paper.  

¶ Select random numbers again to identify values for the X and Y axis of the grid and where 
these intersect the square is selected.  

¶ The mid point of the selected small square is then estimated by using major landmarks 
like roads, junctions to identify th e centre house (first hh) in the selected area.  

¶ NB. The use of local staff was important in the identification of the actual area on the 

map.  



 

 
 

Enumeration method  
When a cluster is reduced to an a rea containing around 200 households through segmentation, 
all households in the area can be listed 14.  
1. The survey team members together delimitate the boundaries of the cluster (enumeration 

area, EA) by walking or driving along the delimitations set on the maps. Delimitating the 
EA is crucial to ensure appropriate sampling.  

2. Once delimitated, the EA is split in "blocks" of houses.  
3. Each team member is assigned to a block, in which he/she goes from door to door in a 

systematic manner to list every head of hous ehold living in the block  (see Box 6). A 
number is given to each habitation and written on the door/wall in order to find the 
household if it is selected.  

4. Lists of households from all survey team members are compi led, and households 
numbered from 1 to N.  

 

Box 6.  Enumeration method: Example of compiled list with selected households.  
 
The following document show s an abstract of the household listing conducted in order to select 
household for a nutrition and mortality survey.  

 
 
 

1: HH identification. The codes are the same as the ones written on the door.  
2: Name of the head of HH.  
3: Order number assigned after compilation of the list of each surveyor.  
4:  Households selected using a systematic sampling with equal probability.  
 

 
 
5. Select household using a systematic sampling with equal probability procedure:  

                                            
14 This is the method used by CSA for household surveys such as DHS. Expertise can be sought from CSA staff. 
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a. Determine the " sampling interval " by dividing the total number of households (N) by  
the number that must be visited in the cluster. If the total number of households is 
210 and 18 households need to be visited, the sample interval = 210/18 = 11.67. The 
numbers should be rounded to the closer whole number.  

b.  The first household is randomly selected within the sampling interval ( 1ð12) by drawing 
a random number that is smaller than the sampling interval. For example, if the 
random number drawn is 5, start with the fifth household on the compiled list.  

c. The next household to be visited is found by adding the sampling interval to the  first 
household selected. In the example, 5 + 11.67 = 16.67, rounded to 17. The next 
household will be 16.67 + 11.67 = 28.34 rounded to 28. Continue in this way so that 
you visit house number 5, 17, 28, 40, 52 and so on, until all selected households have  
been visited. Both mortality and nutrition survey should be completed in all the 
selected households, even if this means that more children/subjects are included than 
are needed from the calculations of sample size 15.   

6. Measure all children in each selected  house and record their measurements on the 
datasheet. Complete the mortality questionnaire for each household, even if the 
household has no children. 

7. Households should never be replaced, even in the case of a prolonged absence, rejection 
to take part in t he survey, or absence of children.  

 
"EPI" method 
If it is not possible to select the households by a more random sampling method, the "EPI" 
method can be used as a last resort. Although this method is simple, widely known, easy to 
train, and rapid, it resu lts in a somewhat biased sample16. In order to improve the 
representativeness of the sample, it is advised to prefer the "improved EPI" method described 
here17 and illustrated in Figure 4.  
 
When the team arrives at the village that will contain the cluster, the following procedure 
should be followed after discussions with the village leaders:  
1. Go to somewhere near the centre of the selected cluster area.  
2. Randomly choose a direction by spinning a pen on the ground and noting the direction it 

points when it stops.  
3. Walk in the direction indicated, to the edge of the village.  
4. At the edge of the village , spin the pen again until it points into the body of the village.  
5. Walk along this second line counting each house on the  way (both left and right side) until 

you reach the other edge of the village.  
6. Using a random list of random numbers (Annex ),  select the first house to be visited by 

drawing a random number between 1 and the numbe r of households counted when 
walking. For example, if the number of households counted was 27, then select a random 
number between one and 27.  

7. If the number 5 was chosen, go back to the fifth household counted along the walking line. 
This is the first hou se that should be visit ed.  Go to the first household selected and 
complete the mortality questionnaire and examine all children aged 6 ð59 months in the 
household for the nutritional survey.  

8. The subsequent households are chosen by proximity.  

                                            
15 If the survey is halted as soon as sufficient subjects are included, the people in the households at the òendó of the 
village are less likely t o be sampled than those sampled at the beginning.  
16 This is because households closer to the centre are more likely to be selected. Consider a village with houses 
arranged in concentric circles around the centre. If each house occupies the same area, the n umber of houses in 
each circle will be about six times as many as in the circle closer to the centre. If a direction is selected, a 
particular house on the peripheral circle has a much lower chance of being selected than one near the centre. 
Second, because òproximityó sampling is used, all households selected for the cluster are more likely to resemble 
each other than more remote houses in the village. Because of this inherent bias, this method is not recommended. 
However, there are many situations where u sing random sampling methods is not feasible.  
17 As the houses closer to the centre are more likely to be on the walking line from the centre, this modification of 
the standard EPI method is suggested to reduce bias when the walk started from the centre of the village.  



 

 
 

a. In a village w here the houses are closely packed together, choose the next house to 
the right 18.  

b.  If the village is spread out, choose the house with the door closest to the last house 
surveyed, whether on the right or left; this saves a lot of time in an area where the 
dwellings are spread out.  

c. The same method should be used for all the clusters.  
9. Continue in this direction until the required number of households has been visited.  
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the modified EPI method

 
Figure 4. Selecting the first household using the modified EPI method.  

 
Note on sampling  unit: house vs. household  
According to the local definition of a household, there can be more than one household living 
in the same house/compound. Selection should be based on households, not on houses. With 
the EPI method, within a compound, households should be selected according to the same rule 
as for other households. With the enumeration method, surveyors compile a list of households. 
If more than one household live in the compound, all of them would be listed. Only one 
household may be selected in a given house/compound.  

3.4.  Contingency /Replacement  clusters  

In case certain clusters cannot be accessed by the survey team (because of insecurity, 
movement of pastoralist populations , road conditions, etc ), it is necessary to plan for their 
replacement at th e initial planning stage.  
 
If it can be anticipated that some clusters will be "lost", more clusters should be selected (e.g. 
35 clusters instead of 32) in one "draw" from the original sampling frame. In that case, all 
selected clusters must be surveyed, even if there was no loss and the sample size is bigger than 
what was expected.  
 
If it cannot be anticipated that some clusters will be inaccessible, at the planning stage, using 
the same sampling frame as was used for the selection of the initial cluster s, select 10% (round 
up to the higher whole value) replacement clusters, and retain those clusters in reserve. When 
the survey teams finish surveying their clusters, the number of clusters from the entire survey 
that were not able to be visited should be c ounted.   
- If less than 10% of the clusters were not surveyed, then there is no need to visit the 

replacement clusters.  

                                            
18 Or left, but this should be decided during the planning stage and the same rule should be used by all the teams. It 
is more convenient to always go to the right for every survey.  



 

 
 

- If 10% or more of the clusters were not surveyed, then all the replacement clusters must be 
surveyed. 

 
It is not acceptable to just visi t a neighbouring, similar cluster if one cannot be accessed, 
because it violates the principle of equal probability of selection.  
 

3.5.  Important considerations  when  selecting subjects  

3.5.1. No substitution 

In each of the sampling method, whenever a household is selected according to the rules, there 
should not be a substitution for this house hold for any reason. House occupants sometimes 
refuse to be measured, local people may try to direct the team to include particular houses 
and omit others, or houses may be deserted or physically difficult to reach (up a steep hill for 
example). If ,  for any reason, the selected household is not included, the team must make a 
note and go to the next house hold according to the rules. Another house hold should never be 
substituted for  the properly selected house hold. This is not usually a problem with the EPI 
method, because the rules say that the nearest house to the right should be the next selected. 
(In this case, however, a house to the left should not be substituted.)  

3.5.2. Measure all the children 

Before the household is visited, it is not known how many children are present, or whether 
there are any children at all. All the children part of the household in the correct age range 
should be included in the sample and measured. If two eli gible children are found in a 
household, both are included, even if they are twins. This is extremely important, as it ensures 
that every child has the same chance of being selected, which is a basic principle of the survey 
design. Detailed analysis has shown that there is little correlation between the nutrition status 
of children living in the same household. Individuals, rather than households, seem to become 
malnourished. 

3.5.3. No children 

When there are no children under age 5 in a household, the selected household should remain 
a part of the sample that contributes zero children to the nutritional part of the survey. 
However, it is very important to include this house for the mortality survey. Collect the data on 
mortality and any other data that forms part of the survey, record the household on the 
nutritional data sheet as having no eligible children, and proceed to the next house according 
to the rules. With systematic sampling , go to  the next selected house according to the plan (in 
the example, if there  are no children in house 23, then collect the mortality data and go to 
house 41, but never to house 22 or 24).  

3.5.4. Empty houses 

If the house is empty, the neighbours should be asked about the family that lives in that house. 
On the data collection form, reco rd why the house is empty (if this can be determined). If the 
residents are likely to return before the team leaves that cluster, the team should return to 
the house to include the residents in the survey. If the house is permanently empty or the 
residents will not return before the team must leave, this house can be skipped and a note 
made. If the house is empty because all the members are dead, the neighbour should be 
interviewed and all the residents recorded as having died. Again, a house that is not in  the 
original sample should never be a substitute for the empty house.  

3.5.5. Absent children 

If a child lives in the house but is not present at the time of the survey, this child is recorded 
on the datasheet when the house is visited. The weight and height of course cannot be entered 



 

 
 

at that stage. The team should inform the mother that they will come back to the house later 
in the day, after all the other houses h ave been visited in the cluster. The team should go back 
to the house to find the child. The team s hould continue to look for missing children until they 
leave the survey area. There are always some children who cannot be weighed or measured, 
and this needs to be recorded and reported. The team should not simply take another child and 
forget about the c hild that is missing. If more than 5% of the children in a survey are not found, 
the teams should revisit the area at another time to see if they can complete the sample.  

3.5.6. Disabled children 

Disabled children that would otherwise be eligible should be includ ed where possible. If it is 
not possible to measure height and weight due to deformity or other abnormality, the child 
should be given an ID number and the data recorded as missing (and a note taken). Of course, 
with missing height, they will not be includ ed in the final sample unless they have oedema.  

3.5.7. Child in a centre 

If a child has been admitted to a hospital or feeding centre, the team must go to the centre 
and measure the child. This is crucial  as such a child is very likely to be severely or moderatel y 
malnourished. If it is impossible to visit the centre (it may be many miles away), the child 
should be included in the datasheet and a note added that the child was in a feeding centre 
and probably acutely  malnourished. In reality, the child may or may n ot be malnourished. If 
there are a large number of such children, and the centres cannot be visited to complete the 
measurements, then two rates of acute malnutrition can be calculated, one assuming that 
these children are all severely malnourished, and th e other excluding these children from the 
survey. 

3.5.8. Limited access to some areas  

If access is completely impossible, because of insecurity or inadequate roads, then a random 
sample of the area cannot be taken. The alternative is to take a sample of people w ho have 
recently left the area, for example, to attend a food distribution or health clinic, or a market 
day. If displaced people are arriving from a certain area then it is possible to assess them as 
they arrive, giving an indication of what the rate of m alnutrition is in the area they have left. 
This type of surveying will give a biased (unrepresentative) sample, and only a very rough 
indication of the true picture.  Conducting a rapid survey might be more appropriate in that 
situation.  
 
If access is possible only in some areas, the choice of sampling only from the secure areas can 
be made. This would mean that population estimates from insecure area would not be included 
when you the sample is originally selected. If this is the case, a clear description o f who was 
excluded from the sample should be included in the report of the survey. The report might also 
include a discussion of what the nutritional situation is like in the areas that were not sampled 
(if any information is available on this).  



 

 
 

4.  Measurement techniques  

4.1.  Anthropometric measurements  

Accurate anthropometric measurement is a skill requiring specific training. Step-by-step 
procedures and standardizing methods are necessary to ensure that the measurements will be 
correct , which makes comparisons possible. This section covers the necessary field equipment 
and methods for taking measurements.  Please refer to the FANTA Guide (2003) for additional 
information on types and source of equipments for nutrition Surveys. UNICEF can also be 
contacted for mode l of scales and height -boards.  

4.1.1. Inclusion criteria 

Nutrition surveys should be carried out on children age 6 to 59 months. Before a child's 
measurement is taken, the team should ensure that the child fits in the age criteria for being 
included in the surve y, either by converting his date of birth into months with the help of the 
local calendar of events or by estimating his age, as described below.  
 
In case the child's age cannot be estimated, children measuring between 65 and 110 cm should 
be included in the survey. However, children from malnourished population are often stunted, 
and height criterion for inclusion may bias the sample towards older children. Age should 
therefore be preferred as an inclusion criterion and determination of age should be a ma jor 
component of training.  

4.1.2. Specifications for weighing and measuring equipment 

4.1.3. Estimating age 

The age of children is needed to calculate nutrition indices as well as to know whether a child 
is between 6 and 59 months and should be included or not in a nutr ition survey.  
 
In estimating the age, two situations can be found:  
1. The child has a growth monitoring or immunization card  stating his dat e of birth. In that 

case, the surveyors should verify that the child is above 6 months and below 60 months and 
record the exact date of birth on the survey questionnaire . This is the ideal situation, 
but it is rarely found in Somalia.  

2. If the child does not have an official document  mentioning his date of birth, the age of 
the child should be estimated in months with the help of a local calendar of events  (see 
Annex 3). If the age is estimated without an official document, the estimated age should 
be recorded on the questionnaire . The following methods can be useful:  
a. If the mother knows the age or the date of birth but does not have an official document 

to verify, estimate the age in months with the calendar of events, verifying at the same 
time the plausibility of the information given.  

b.  If the age of a neighbourõs child is known, ask other women whether their child was 
born before or after the "reference" child. The younger the child, the more accurate 
estimate of his or age.  

c. In this absence of any of the above, the local event calendar will be used to make and 
estimate of the age o f the child by asking the mother whether her child was born before 
or after a certain event, and repeating the same procedure until reaching a fairly 
accurate age estimate.  

 
For any given child, only record either the date of birth or the estimated age, s o that the 
proportion of children with an exact age can be computed.  



 

 
 

 
What calendar should be used ? 
In order to reduce data collection error, all dates should be collected and reported. At data 
entry level, dates can be converted to the Gregorian calenda r either manually using the 
calendar of events. Alternatively, the cut and paste function in ENA software can be used to 
import converted dates into the software for automatic calculation of age (see section 6.1).  
 
Calendar of local events  and age converter  
A local events calendar shows all the dates on which important events took place during the 
past 5 years. In addition to seasonal patterns (rainy season, harvest time, etcé) and major 
festivals/holidays, the local calendar ca n show local events that will be known by the 
population of the area, such as: the opening of a nearby clinic and political event, etc. It is 
used to estimate the age of the child based on proximity with event of known dates. It also 
serves as an "age-converter", giving the age in months when either the date of birth or a 
reference event around the birth of the child is known. An example of a loca l events calendar 
is given in Annex 3.  

4.1.4. Measuring weight 

The electroni c scale with double -weighing function (such as the UNISCALE from UNICEF) is the 
recommended equipment for weighing. Although fairly expensive  and fragile , this type of scale 
has the advantage of allowing easy but precise measurement of children who can sta nd on their 
own.  Additionally, it has the òdouble-weighing" function for younger children who cannot 
stand on their own  and need to be weighed in the arms of their caregiver, simultaneously.  The 
measurement is made at the closer 100g. It is recommended t o make some wooden board of 
the size of the scale to use for stabilization of the scale.  
 
Calibration of the scales should be checked each morning using a standard weight  (standard 5-
10kg weight).  
 
Steps in weighing with an electronic mother/child scale  
1. Minimize the clothing on the child.  If a child is measured with clothes on, this should be 

corrected by activating the icon in the  Ena for SMART software for correcting weight of 
children with excessful clothing  

2. Ensure the scale is not over-heated in the sun  and is on an even surface enabling the 
reading to be clear.  

3. The caregiver or assistant measurer stands on the scale.  
4. The measurer presses the "double-weighing" button (or briefly covers the captor in a solar 

scale). 
5. The assistant takes the child to be w eighed and holds him tightly, as shown on Figure 5. 
6. The measurer reads and records the reading with one decimal point (e.g. 5.5 kg).  
 
Refer to the manual of the scale since there might be some slight differences d epending on the 
model of the scale.  
 



 

 
 

 
Source: Cogill, 2003 

Figure 5. Weighing a child with an electronic mother/child weighing scale  

4.1.5. Measuring length and height 

Every effort should be made to measure childrenõs height accurately, to the nearest 0.1cm. 
Measurement errors of 2 -3cm can easily occur and cause significant errors in classifying 
nutrition status.  

4.1.5.1. Height vs. length 

Children <24 months should be measured lying down, and children >=24 months should be 
measured standing up.  
 
For cases where age cannot be estimated , a standing height should be measured for children 
>=87 cm, and the length should be taken for children <87 cm. The position in which children 
are measured (standing up or lying down) is important because it correspond to how reference 
children in the 2006 WHO standards were measured.  

4.1.5.2. Equipment for measuring height and length 

A measuring board used for children aged 6-59 months is at least 130cm long, is made of 
hardwood and has a hard water resistant finish. The board should have a metal t ape-measure 
attached to it, which should be marked out in 0.1cm  graduations. The head-board must be 
movable and the foot -board must be large enough for a child to stand on it.  
 
If height is used as inclusion criteria (see section 4.1.1), a height stick can be used for selecting 
children taller than 65 cm and shorter than 110cm, and for deciding whether the child should 
be measured standing up or lying down. This should consist of a simple stick measuring exactly 
110cm, with a m ark at 65cm and 87cm against which the child is set standing. In case the age 
of the child cannot be estimated, children measuring between 65 and 110 cm should be 
included in the survey.  
 



 

 
 

 
Source: Cogill, 2003. 

Figure 6. Measuring the length of a child  

4.1.5.3. Length 

Children <24 months (or measuring less than 87 cm) should be measured lying down, as shown 
on Figure 6.  
 
Steps to measure the length of a child  
1. Explain the procedure to the childõs mother or carer. 
2. Remove the childõs shoes and hair accessories. 
3. Place the child gently onto the board, with the head against the fixed vertical part, and 

the soles of the feet near the cursor (moving part). The child should lie straight in the 
middle of the board, looking directly up. 

4. The assistant should hold the childõs head firmly against the base of the board, while the 
measurer places one hand on the knees (to keep the legs straight) and places the childõs 
feet flat against the cursor with the other hand.  

5. The measurer checks the child's position, reads and announces the length to the nearest 
0.1cm. 

 
Note: in some cultures, to measure a child lying down is related to death (measurement of the 
coffin). Where this occurs, information and education sessions may be held to prepare th e 
mothers for this kind of procedure.  

4.1.5.4. Standing height 

Figure 7 shows the correct procedure for measuring the height of a child aged 24 months or 
more (or 87 cm or more if age cannot be estimated) . 
 



 

 
 

Steps to measure the standing he ight of a child  
1. Explain the procedure to the childõs mother or carer. 
2. Place the measuring board upright in a location where there is room for movement 

around the board.  
3. Remove the childõs shoes and hair accessories. 
4. Stand the child on the middle of the mea suring board. 
5. The assistant hold the childõs ankles and knees against the board. 
6. Ensure that the childõs head, shoulders, buttocks, knees and heals touch the board. 
7. The measurer should hold the chin to position the head of the child.  
8. The measurer should position the head and the cursor at right angles ñ the mid -ear and 

eye socket should be in line and hair should be compressed by the cursor.  
9. The measurer checks the child's position, reads and announces the height to the nearest 

0.1cm.  

 
Source: Cogill, 2003. 

Figure 7. Measuring the standing height of a child  

4.1.6. Nutritional oedema 

Oedema is the retention of water in the tissues of the body. Bilateral oedema is a sign of 
kwashiorkor, a form of severe acute malnutrition. Children presenting oedema must be 
referre d to the closest health centre.  
 
To diagnose oedema, normal thumb pressure is applied to the tops of both feet for about three 
seconds (if you count òone thousand and one, one thousand and two, one thousand and threeó 
in English, pronouncing the words care fully, this takes about three seconds). If there is 
oedema, an impression remains for some time (at least a few seconds) where the oedema fluid 
has been pressed out of the tissue (see Figure 8).  
 
The child should only be recorded as oedematous if both feet present pitting oedema . 
 



 

 
 

 
 

 
Figure 8. Checking for oedema.  

4.1.7. Mid-upper arm circumference (MUAC)  

4.1.7.1. Equipment for measuring mid-upper arm circumference 

Mid-upper arm circumference measurements should be made using a flexible, non -stretch tape. 
Only special MUAC tapes with appropriate graduation and colours should be used. 

4.1.7.2. Measuring MUAC 

MUAC should be measured on the left arm, using a flexible non -elastic tape, at the mid -point 
of the upper arm, with the arm hangin g freely by the childõs side. Measurements should be 
made to the nearest millimetre. MUAC should be measured for all children aged 6 -59 months. 
 
The decision to include MUAC in SMART (as an independent indicator for wasting) is based on 
the recognition tha t agencies frequently collect and use MUAC to estimate selective feeding 
program needs as it is a recommended indicator for admission into management of acute 
malnutrition. MUAC is also a better predictor for risk of death then weight for height.  To date,  
there is no universal recommendation to use MUAC to estimate the p revalence of acute 
malnutrition, however in Somalia MUAC is used to predict the nutrition situation, the 
prevalence usually indicating a severity phase behind that predicted by GAM and SAM rates.  
 
Steps in measuring MUAC 
1. Explain the procedure to the childõs mother or carer. 
2. Keep your work at eye level. Ask the mother to remove clothing that may cover the left 

arm of the child.  
3. Calculate the midpoint of the childõs left upper arm by first locating the tip of the childõs 
shoulder (Arrows 1 and 2) with your finger tips. Bend the childõs elbow to make a right 
angle (Arrow 3). Place the tape at zero, which is indicated by two arrows, on the tip of the 

 In order to determine the 
presence of oedema, 
normal thumb pressure is applied 
to the both feet  
for three seconds.  

  

If a shallow print persists on 
the both feet, then  the child 

presents oedema. 



 

 
 

shoulder (Arrow 4) and pull the tape straight  down past the tip of the elbow (Arrow 5). 
Read the number at the tip of the elbow to the nearest centimetre. Divide this number by 
two to estimate the midpoint. As an alternative, bend the tape up to the middle length to 
estimate the midpoint. A piece of string can also be used for this purpose.  

4. Mark the mid-upper arm point with a pen (Arrow 6).  
5. Straighten the childõs arm and wrap the tape around the arm at midpoint. Make sure the 

numbers are right side up. Make sure the tape is flat around the skin (Arro w 7).  
6. Read the measurement at the window of the tape measure.  
7. Record the measurement to the nearest 0.1cm.  
 
Note: MUAC measurement is fast and simple, but not easy, and variations in measurements 
often occur between different measurers. This is mainly rela ted to how the tape is pulled or 
òsqueezedó around the arm. 

 
Source: Cogill, 2003. 

Figure 9. Measuring MUAC 

4.1.8. Estimating the nutrition status (for referral) 

When measurements are taken, the weight -for -height in percent of the median should be 
calculated for  each individual child in order to refer children who need nutrition care. Annex 4 
gives an example of weight -or-height table  and example of using it .  
 
Steps to calculate the WFH z -score  
1. In the first column of th e table , locate the height of the child rounded to the nearest 0.5cm 

(see Annex 4 for rounding principles) . 
2. Place a ruler or piece of paper under all the values on the same line as the height of the 

child.  
3. Find the corresponding weight of the child.  
4. Look to see what column this figure is in.  



 

 
 

5. If the child falls into the "-2 z-score (moderate malnutrition ) or "-3 z-score" (severe 
malnutrition , he should be referred to the closest health or nutrition centre by the team  
leader, if he not already enrolled in a nutrition program . 

4.1.9. Recording anthropometric information 

An example of anthropometric questionnaire is given in  Annex 5. In order to ease data entry, 
the data should be recorded in the order they appear in the ENA da ta entry pane, and with the 
conventional units.  

4.2.  Mortality interview  

4.2.1. Mortality data: household census (entered at individual level) 

To estimate a mortality rate from a survey, the total number of people at risk and the length 
of time over which they were at  risk need to be known. However, the composition of some of 
the households will have changed during the recall period (due to death, birth, migration  into 
and out of the household). T hus, the number of people within each household will not have 
been constant during the recall period.  
 
Figure 10 diagrams an example recall period. At the beginning of the recall period, the 
household had three members, and at the end of the recall period the household also had three 
members but only one person was in the household during the entire interval. At one time, the 
household had six members.  
 

 
Figure 10. Household members experience during the recall period  

 
In calculating a denominator for this household, people joining or leaving the hous ehold during 
the recall period should be taken into account. In an emergency, it is likely that people will 
both leave and join households at an increased rate. If the in -migration and out -migration are 
significantly different from each other, this will ha ve an effect upon the calculated death 
rates.  
 
Sometimes in mortality surveys, the respondent is simply asked to state how many people are 
in the household. Although this is quicker, it is much less accurate than asking the respondent 
to list all household  members. It is recommended that the household members be enumerated 
through a household census. 
 
To calculate the mortality rate the respondent is asked to:  



 

 
 

1. List all the household members at the time of the survey and indicated whether each of 
these household members were present at the start of the recall period  

2. List all members of the household that were present at the start of the recall period but 
have left the household during the recall period  

3. Indicate whether the individual is above or below age 5 ( to derive 0ð5MR) and whether 
young children were born during the recall period  

4. Indicate all deaths that occurred in the household during the recall period  
 
Two additio nal questions are usually asked 
5. The age of each member (to confirm if an individual is ab ove or below age 5 and allow a 

demographic pyramid of the population to be constructed)  
6. The sex of each member (only necessary if sex-specific death rates are required)  
 
Two additional optional questions are sometimes asked 19 
7. The date of any death (usually unreliable)  
8. The cause of death (often unreliable)  
 
These data are collected on a form, using a separate sheet for each household. An example of 
the form is given in Annex 5.  

4.2.2. Summary table (entered at household level) 

Although a household census should be made, data are entered in ENA software  in a summary 
form for each household. Data from each household should therefore be summarized for the 
following information:  
1. Current household members ð total  
2. Current household members - < 5 years 
3. Current household members who arrived during recall (exclude births)  
4. Current household members who arrived during recall - <5 years 
5. Past household members who left during recall (exclude deaths)  
6. Past household members who left during recall  - < 5 years 
7. Births during recall  
8. Total deaths 
9. Deaths < 5 years 

4.2.3. Optional household data 

10. Age and sex of each household member 
11. Information about cause of death  
 
Although these data are not analyzed automatically by ENA software, they will probably be in 
the near future.  
 

4.2.4. Common problems in recording individual information for mortality 

4.2.4.1. Mass migration 

In a rapid-onset emergency situation, there are likely to be whole families that arrive in the 
survey area during the recall period. Part of their experie nce will have been in the study area, 

                                            
19 Where there have been an unusual number of deaths due to a s ingle event, such as a natural disaster or a violent 
attack, it is inappropriate to calculate a mortality rate (deaths per unit time) to estimate the effect that happened 
at a single point in time. In these circumstances, deaths at the time of the event or  shortly thereafter (the time 
interval needs to be defined) are recorded and expressed as a proportion of the population that died associated 
specifically with the event itself. It is also very important to record whether the death was directly due to the 
disaster/war/violence. When examining such an episode, we also want to estimate the CMR and 0 ð5MR before and 
after the event as well as the proportion who died during the event.  



 

 
 

and part in the area from which they migrated. The mortality rate in the camp itself is likely to 
be very different from the mortality rate before arrival in the camp . In addition, t he various 
households will have arri ved at different times.  
 
Under these circumstances, if we take a fixed recall period, some of the respondent 
households will have been in the camp for the whole period and some will be new arrivals that 
have spent most of the recall period elsewhere or on  the journey.  
 
It is therefore desirable to derive separate mortality rates: one for the time that the 
population was in the camp, and another one for the time before the displaced households 
reached the camp.  
 
Mortality rate since arrival in the camp  
To calculate the mortality rate in the camp, the number of person -day at risk has to be 
determined. Since families will have arrived at different times, the recall period (or "period 
considered at risk") is different for each household. The date of arrival sh ould be recorded for 
each household, and the time period used in the equation should be the average number of 
days each household has spent in the camp.  
 
Mortality rate before arrival in the camp  
To derive the  separate mortality rate for the time before a rrival, the fixed recall period is 
used, as in the standard method, and the average time spent in the camp subtracted from this 
time. Deaths are recorded as occurring in the camp or before arrival but after the start of the 
recall period. The "before arriv al" mortality rate is much more susceptible to serious sampling 
error because the households are self-selected in terms of those that have the means, 
opportunity, and composition that enable them to migrate, and the households may have 
arrived from a wide variety of different geographical areas. The "rate before arrival " in the 
camp only applies to the migrants who have reached the camp and should not be extrapolated 
to the area of origin.   
 
It is much more difficult to calculate the s ample size needed to separate CMR into two 
componentsñbefore and after arrival. There is an added variable in the calculation: the 
average length of time households have spent in the camp. If the average length of time in the 
camp can be obtained from the campõs administrators, this is used as one of the "recall 
periods" in the calculation.  

4.2.4.2. Neo-natal deaths 

In keeping with basic protocols for registering vital events, a live birth should be recorded as a 
birth and a death that follows during the recall period should be recorded as a death - they are 
two separate events and should be recorded as such in the household enumeration tables.  In 
the summary table, for purposes of entry into ENA, however, it is important that an infant 
birth and death should be recorded only as a death and not as a birth and a death.   
 
If a birth and death were entered for the same person, the two events would cancel each other 
out in terms of contributions of òperson-timeó of exposure. 

4.2.4.3. In- and out-migration 

In many societies, even under ordinary circum stances, movements in and out of the household 
are routine occurrences. While it is important to measure migration into and out of the 
household, however, it is also reasonable, under most circumstances, to assume that short -
term movements in and out of th e household will not significantly affect the mortality 
estimates.   
 
Thus, for purposes of simplification, it is recommended that:  



 

 
 

- In-migration only measures those who entered the household during the recall period and 
stayed (either up to the current ti me or until time of death) . 

- Out-migration only measures those who left the household and stayed away (if they died 
while away from the household, that would not be counted as a household death).  

 
As with neo-natal death, for in -migration, a person who ente rs the household and subsequently 
dies during the recall period should have both events recorded but for purposes of entry into 
ENA, it is important that is recorded only as a death.  

4.3.  Non-anthropometric  data 

4.3.1. Deciding what additional information to collect 

The data collected must correspond to the survey objectives.  Before adding any other indicator 
in the survey, the objectives of the survey need to be carefully considered.  
 
It is critical to understand that each additional piece of data collected degrades the accuracy 
of the whole dataset and prolongs and complicates the survey. Any additional information to be 
collected should be justified in the objectives and have a realistic prospect of leading to a 
meaningful intervention  or be useful for advocacy purp oses. If such data are definitely needed, 
consideration has to be given to whether the information could be collected more efficiently in 
other ways (for example from health clinics, sentinel sites or a surveillance system, or from 
focus group discussion), or whether it would be better to conduct a separate survey to collect 
the supplementary information.  
 
If additional information is to be included in the survey it must be quickly and reliably 
obtainable during  a short visit to the household, and should b e asked on the entire sample of 
children.  
 

4.3.2. Food security data 

In order to explain malnutrition levels and plan for appropriate interventions, food security 
information available from different sources in Somalia should be used. Monthly food security 
updates and seasonal prospects reports (Post Gu and Post Deyr assessment reports) can be 
obtained from the FSNAU. Early Warning reports provide regular information on major food 
security indicators. They provide consistent information and helps monitor trends of  changes. 
Livelihood profiles provide a wealth of baseline information that is relevant and recent for all 
livelihood zones in each region of the country. Other source of data such as WFP Emergency 
Food  Security Assessments (EFSA) should be looked at.  
 
Minimal data on f ood security situation (e.g. main source of food and/or income) should  be 
collected through interviews at household level  and the rest through  key informant interviews  
and focus group discussions with people or groups from the same communit y. Those data 
should be collected at the same time from the same population, but by separate teams using 
different methods. Food security data comes mainly from key informant interviews, market 
surveys and observations. The training and skills required to collect these data are different 
from those required for nutritional and mortality surveys. A Food Security module, based on 
the Household Economy Approach (HEA), is integrated in the new delta ENA version which helps 
to find out why nutritional status in a certain area may be good or bad.  

4.3.3 Health data 

4.3.2.1. Morbidity data 

Even during famines, people rarely die as a direct result of famine ñ people die because they 
catch infectious diseases (measles, acute respiratory infections, diarrhoea and malaria). These 



 

 
 

diseases may spread more rapidly because of conditions found during famine, and also may be 
more severe or of longer duration because people are malnourished. Of most immediate 
importance are recent or current outbreaks of disease that may be contributing to e xcess 
mortality and/or malnutrition. Information on which diseases are most common will help you 
to plan an intervention.  
 
Unfortunately, good data on morbidity is difficult to obtain. Different people understand 
different things by diarrhoea or fever, so standardised case definitions should be used. Also, 
some symptoms (like diarrhoea and fever) are associated with more than one disease (like 
malaria and measles).  
 
Probably the best way to get information on morbidity is from the WHO, UNICEF, the Somalia 
Health Cluster, Partners and MoH staff and through discussions with women or community 
leaders. They can provide information on  recent outbreaks and the major illnesses  at the time 
of the survey.  
 
Data on morbidity of children can also be collected during a nutrition survey, but the 
interpretation of this data should be done very carefully. It is most useful to collect 
information only on very common diseases, or very well -known diseases (like for mortality). 
Thus, questions about suspected measles, pneumonia, diarrhoea, and fever are commonly 
included. This type of information should always be crosschecked with the WHO, MoH staff and 
key informants.  

4.3.2.2. Measles immunisation 

Measles and malnutrition are closely associated: poor nutrition makes children more 
susceptible to measles and makes the attack of measles worse. In turn, measles leads to 
increases in malnutrition  because of diarrhoea and fever . Information on previous measles 
immunization campaigns or routine vaccination can be found from the WHO, UNICEF, M oH staff 
and discussion with community leaders.  
 
It is however common to add questions about measles vaccination to nutrition surveys  for 
children aged 9-59 months. Information should be collected from 1) the record on the 
immunization card, and 2) the rec all of the carer.  
 
If the rates of vaccination status are low (<80%, based on the WHO cut offs), then a measles 
vaccination campaign is always advisable.  

4.3.2.3. Vitamin A supplementation 

Vitamin A deficiency is associated with increased mortality, especially whe n children have low 
WFH. Low WFH is usually associated with low vitamin A body stores and often with vitamin A 
deficiency. Furthermore, vitamin A requirements are greatly increased during nutritional 
rehabilitation.  
 
Vitamin A deficiency is difficult to de tect without special training. However, information on 
supplementation rates can determine whether or not a vitamin A (usually given every 6 
months) distribution is necessary. When asking a mother about vitamin A supplementation, it is 
normally easier to b ring a capsule along. Show the mother the capsule and ask her if her child 
has taken one of the capsules in the past six months (the capsules are normally distributed in 
conjunction with vaccination campaigns).  

4.3.3. Infant and young child feeding data 

Appropriate infant and young child feeding (IYCF) is essential for survival, growth and 
development. In particular, breastfeeding presents clear short -term benefits for child health, 



 

 
 

mainly protection against morbidity and mortality from infectious diseases. IYCF practices can 
be inadequate or disrupted during emergencies.  
 
Data should be obtained on children aged 0 ð <12 months. Because the age group is different 
from anthropometric surveys, information might require to be collected in an individual 
questionnaire rather tha n on a cluster recording sheet. Annex 7 gives an example of data 
collection sheet in order to evaluate these practices.  

4.3.3.1. Timely initiation of breastfeeding 

This is the percentage of infants born in the la st 24 hours who were put to the breast within 
one hour of birth  

4.3.3.2. Exclusive Breastfeeding 

The practice of exclusive breastfeeding in a population should be assessed by the percentage 
of infants under 6 months (0 -5 months, i.e., until the day before completin g their sixth month) 
who were exclusively breastfed in the previous 24 hours. An infant is considered to be 
exclusively breastfed if he/she receives only breast milk with no other liquids or solids, even 
water, with the exception of drops or syrups consist ing of vitamins, mineral supplements, or 
medicines. Make sure to include in the denominator children who have never been breastfed.  

4.3.3.3. Timely introduction of complementary feeding 

Percentage of infants aged 6 to 8 months (from the first day of the sixth mont h until the day 
before completing the nineth  month) who are still breastfed and who have received semi-solid 
and/or solid foods in the previous 24 hours.  For further details on indicators for assessing infant 
and young child feeding refer to the reference  given at the last page ( 104). 

4.3.4. Programme coverage data 

Nutrition surveys are also a useful time to measure the coverage of a special feeding 
programme. For example, if a targeted supplementary feeding programme for all malnourished 
children has already sta rted when the nutrition survey  is undertaken, it may be useful to find 
out what the coverage of the programme is. This can help in the adjusting of  the programme if 
necessary. 
 
A simple question about whether or not each child measured is enrolled in the f eeding 
programme can be added to the questionnaire. The coverage rate is calculated as:  
 

children edmalnourish ofnumber  total

programme in the registered are hochildren w edmalnourish ofnumber 
rate Coverage =  

 

4.3.5. Water, Sanitation and Hiegine (WASH)  

 
During the nutrition surveys, FSNAU also collects information on Water quality and access, 
sanitation fa cilities and access as well as on hygiene practice. Important indicators assessed on 
water are access to protected water source, treatment of drinking water, method of storage 
and time taken to collect water. Access to, type, ground position and sharing of  sanitation 
facility as well as handwashing practices are other key indicators assessed under WASH data. 
Analysis of such data is conducted through simple frequencies at the household level.  
 



 

 
 

5.  Conducting the survey  

5.1.  Preparing for data collection  

During the preparatory phase of the survey, an inventory of all the material resources required 
and available should be completed. Measuring instruments, questionnaires, means of transport, 
safety equipment, and other material necessary for the proper functioning of  the teams should 
be clearly identified and budgeted for before the start of a nutrition survey.  
 
Measuring material, scales, and height boards should be in good condition. During the survey, 
scales should be checked each day against a known weight (standard weight). If the measure 
cannot be made to match the standard weight the equipment should not be used. Spare 
equipment is needed to allow for damage or loss. Equipment and supplies needed for the 
survey include transport, fuel, paper and pens, per diem,  and recording forms. Copies of 
questionnaires, absentee forms and forms for referral of malnourished cases should be 
prepared.  
 
A list of inventory of common materials needed for a nutrition survey is given in Table 4.  
 
Table 4. Example of equipments and materials needed for a nutrition and mortality Survey 

 
 Item  Quantity  

Per team  

Weighing UNISCALES 1 (2 for teams 
overnighting 
in the field)  

 Standard weight 1 

 Support board (for UNISCALE) 1 

 Batterie s (for UNISCALE) Tbd 

Measuring Height board 1 

MUAC MUAC tapes 10 

Recording Household questionnaires Tbd 

 Mortality questionnaires   

 Enumeration forms (depending on sampling method)  Tbd 

 Folders/file box  1 per cluster  

 Laptop/Charger (if data entered  in the field)  Tbd 

 Clipboard 1 

 Pen 3 

 Notebook 1 

 Document bag 1 

Reference documents Calendar of events 1 

 WFH reference tables 1  

 Referral forms  Tbd  

 Map of the area (if available)  1 per cluster  

Logistics Vehicle with fuel  1 (2 if with UN 
staff)  

Tbd= to be determine d depending on sample size and number of clusters.  
 
 
 
 



 

 
 

5.2.  Selecting and training the survey team  

5.2.1. Selecting the survey teams 

The importance of competent enumerators is emphasized since all surveys are prone to errors 
arising from improper data collection. Proper screening of enumerators who are fluent in 
English and the local Somali dialect  of the target area, but who are also physically fit (there is 
usually a lot of walking), is essential. Enumerators can be from the same community as  long as 
they are able to comprehend the nutrition issues and grasp the main concepts behind nutrition 
surveys. 
 
The survey should be made up of at least 1 coordinat or and the survey teams. The number of 
survey teams required to conduct the survey will dep end on the sample size, the time available 
and the logistical and material resources for implementing the survey. Each survey team should 
be made up of 4 people: 1 supervisor (normally an agency staff), 1 team leader  (usually a nurse 
who also provides support to the supervisor)  and 2 enumerators. If the questionnaire section of 
the survey is carried out separately, a fourth enumerator may be needed.  
  
The Survey Coordinat or has the overall responsibility for training team members, visiting teams 
in the fiel d, ensuring that households are selected properly, and ensuring the equipment is 
functioning and calibrated and that measurements are taken and recorded accurately  
 
The team supervisor is responsible for the quality and reliability of the data collected, 
including appropriate sampling procedure. The team leader is responsible for correct recording 
of data, administering of health questionnaires where these are incorporated (i.e. the rapid 
diagnostic tests for malaria).  The enumerators are responsible for taking and recording 
anthropometric measurements.   A team of four is also comfortably accommodated in one 
vehicle thereby enhancing efficiency in logistical arrangements.  
 
Depending on the size of the questionnaire and on the repartition of tasks, the assessment 
teams are trained in administering the questionnaires.  
 
In addition to the four members of the team , a respected community elder/guide identified by 
the community leader, joins the team at the cluster level . This person introduce s the survey 
team to the community and survey households, and guides the team around the cluster .  
 
Based on FSNAUõs experience in nutrition surveys in Somalia, six teams is ideal to conduct a 
nutrition survey as it is easy to train, organize (logistically) and manage.  Nev ertheless, based 
on security constraints that occasionally necessitate spending the minimum possible time on 
the ground, a maximum of ten teams have been used in surveys.  It is however note -worthy 
that the  more the number of  teams, the more complex it is  to train, organise (logistically) , 
supervise and manage, and may result in increasing the variation in the precision of the results.  
 

5.2.2. Training survey team members 

The training of enumerators is important in ensuring that accurate data are collected. Such 
training should be organized and well coordinated before each survey. Every team member 
should undergo exactly the same training, whatever their former experience, to ensure 
standardization of methods. In large -scale surveys with a great number of team, it  is beneficial 
to split enumerators in groups of 10 -15 people to increase the effectiveness of training.  
 

The training should be tailored down to the level of tasks expected of the field staff , but 
normally takes four days. The duration of each aspect of t he training depends on the 
experience of the staff, and the design of the survey. The following should at least be included 
in designing a training program f or nutrition survey enumerators:   
 



 

 
 

o Theoretical sessions (2 days) 
Á A clear explanation of the objecti ves of the Survey. 
Á A clear explanation of roles and responsibilities of each team member.  
Á An explanation of the sampling method that stresses the reasoning behind and 

importance of each child and household member having an equal chance of being 
selected (i ncluding households without children for the mortality survey).  

Á Background to nutrition, all forms of malnutrition and its causes, and measurement 
techniques.  

Á Training on using a calendar of event.  
Á Training on filling out the mortality  and household questionnaires.  
Á An emphasis on the importance of data quality with reference to plausibility check 

based on ENA software, to verify quality of data collected using ENA.  
 

o Practical sessions (2 days) 
A cumulative period of 2 days is required for demonstrations on survey ethics, 
anthropometric measurements, administering of questionnaires, standardization and a 
pre-test  
 

Demonstrations (0.5 day ) 
Á Taking of anthropometric measurements  including quality control checks . 
Á Use of weight-for -height tables for identification  of acute malnutrition and referral to 

the nearest appropriate facility for nutrition care.  
Á Role plays on survey ethics, administration of questionnaires and other survey tools  at 

household level 
 

Standardization of measurements (0.5 day)  
Á To ensure that enumerators take measurements of good quality  
Á To be conducted with all the enumerators with 10 children, as described below . 

 
Pre-test (1 day)  
Á To ensure proper organisation of the team and of the material  
Á To ensure good understanding of the sampling method  
Á To estimate the time spent in each household  
Á To ensure that teams are properly organized  
Á To fine tune the calendar of events and the household questionnaire  
Á To ensure equitable and balanced distribution of staff depending on the capacity of 

the staff. If n eed be teams should be reconstituted after pre -test  
Á Constructive feedback should be given to each team at the end of the pre -test to 

correct any mistakes or errors noted at this stage  
 

5.2.3. Standardization of weight and height measurements 

The objective of a st andardization test is to assess whether or not the enumerators are taking 
the measurements in a standard and accurate way, and to test their precision in taking 
measurements. This test must be conducted with 10 children before each survey.  
 
A standardisation test involves repeating a measurement twice on 10 different children, with a 
time interval between measurements on the same child. For each enumerator, the difference 
between the two measurements is calculated to assess the precision, and a mean of the 
measurement is calculated to assess the accuracy.  
 
The equipment used in the exercise should be the same equipment used to measure children in 
the survey itself. The team members will rotate but the equipment should not, so that each 
child is always measured with the same equipment (the team is being tested not the 
equipment).  



 

 
 

 
ENA software should be used to calculate precision and accuracy of height and weight 
measurements.  
  
Steps for conducting standardization test :  
1. Select 10 children whose ages fall wi thin the range for the study (6 ð59 months), and give 

them an ID number.  
2. The supervisor carefully weighs and measures each child without allowing the trainees to 

see the values. 
3. Each child, with his/her mother, remains at a fixed location with the ID number  clearly 

marked. The distance between each child should be far enough to prevent the trainee 
from seeing or hearing each otherõs results. 

4. Each pair of trainees starts with a different child. The trainees should carefully conduct 
the measurements and clearl y record the height and weight on their form.  

5. When each member of the pair has done the measurement, they should move on to the 
next child.  

6. After a break, the process should be started again. Without seeing the measurements 
they previously made, each enum erator measures each child a second time.  
 

Example of data collection forms for the standardization test is given in Box 5 and obtained in 
ENA under the Training menu. Standardization should also be conducted on MUAC 
measurements. 

5.2.3.1. Outputs of the standardization test 

The test of standardization allows survey coordinator to identify enumerators that take good 
measurements. If some enumerators performed poorly, a number of actions can be taken:  

Á When extra enumerators are trained, t he standardization test can b e used for the 
final selection of enumerators , only the best performer being included in final survey 
team.  

Á Enumerators who performed poorly can be given tasks within the survey team that are 
not related to the measurement, such as data recording or measu rer-assistant. 

Á Additional training can also be provided to enumerators who performed poorly. A 
subsequent test should then be administered to them to make sure that their 
performance reached an acceptable level.  



 

 
 

Box 7.  Using ENA to assess the outcome of the standardization test  

 

In the Training screen of ENA, enter the data obtained for each child, measure 1 and 2, starting 
with the supervisor and then with each enumerator.  
 

 
 
Click on "Report" to get evaluation of each enumerator. ENA will generate an evaluation report  
in a separate Word document.  
 

 
Standardization should also be conducted on MUAC measurements.  

Emergency Nutrition Assessment: C: Documents and Settings, Dinsor Qansadhere, Aprõ07 



 

 
 

5.2.3.2. Practical tips to conduct the standardization test 

This exercise is very difficult to conduct in practice, but is it extr emely important. In order to 
facilitate its implementation, it is recommended to plan the standardization in a location 
where there is enough space. Open-air area might be more appropriate than a closed room. 
Since many children need to be involved, conduc ting the test in a community rather than 
bringing children to a training centre might ease the availability of children  and reduce the 
noise/stress resulting from a confined space with many people/children . 
 
In order to reduce the burden on children (who e ach have to be measured twice by the 
supervisor and then twice by each enumerator), children can be taken into "batches". A batch 
of 10 children can be taken for 3 or 4 enumerators. The number of measurements made by the 
supervisor will be higher. However,  although more children will be involved  overall , taking 
batches will considerably reduce the pressure on each individual child for whom this exercise is 
very unpleasant.  

5.2.4. Pre-testing  

Field training is practical and not confined to the classroom. It takes  place after the teams are 
able to make accurate and precise measurements, have "passed" the standardization test, and 
have formed teams that have practiced working together. For field testing the teams go to a 
convenient, local village that has not been chosen to contain a cluster.  The teams should go 
through all the steps in conducting the survey. They practice selecting the houses that will 
form the cluster, approaching mothers and explaining the purpose of the survey, making the 
measurements, and conducting the mortality interview. This step is essential for the teams to 
feel confident when they begin conducting the actual survey.  

 
The field training data from each of the teams should be entered into ENA and analyzed. The 
teams should each have selected different households from the village (otherwise it is likely 
that the selection was not random). Each teamõs results will be slightly different; this is used 
as a practical demonstration of the effect of sampling error and the importance of taking a 
random sample. 

5.3.  Implementing the survey  

5.3.1. Managing the survey 

The coordinating supervisor or coordinator has the overall responsibility for training team 
members, visiting teams in the field, ensuring that households are selected properly, and 
ensuring the equipment is checked and calibrated each morning during the survey and that 
measurements are taken and recorded accurately.  
 
Unexpected problems nearly always arise during a survey, and the supervisor is responsible for 
deciding how to overcome them. Each proble m encountered and decision made must be 
promptly recorded and included in the final report. The survey coordinator  is also responsible 
for overseeing data entry and for the analysis and report writing.  
 
Where possible, the survey supervisor should organize an evening wrap-up session with all the 
teams together to discuss any problems that have arisen during the day 20.  
 
 

                                            
20 This may not be possible if the survey area is large and teams are widely se parated or remain in the field for 

several days. Communication with teams in the field is often very difficult. In such circumstances, team leaders 
must be sufficiently trained to make decisions independently.  



 

 
 

5.3.2. Enhancing the accuracy of the data collected 

There are several ways to improve the quality of the data collected in a nutrition survey:  
Á Ensure errors in the field are minimised by using good quality equipment that is 

regularly calibrated . 
Á Check the forms for blank entries at the end of each day to make sure no data is left 

out. The team leader should review all questionnaires before leaving a n area in order 
to make sure no pieces of data have been left out. If there are any problems the team 
can return to the household  and correct any identified error.  

Á Check for data collected. Each evening, or during the next day while the teams are in 
the fi eld, the supervisor should arrange for data to be entered into the computer. 
Recording errors, unlikely results, and other problems with the data may become 
clear at this stage. ENA software will automatically flag abnormal values as data are 
entered. Each morning, before the teams set out for the day, there should be a short 
feedback session. If any team is getting a large number of òflaggedó results, the 
supervisor should accompany that team the next day. If the results are very different 
from those obtai ned by the other teams, it may be necessary to repeat the cluster 
from the day before. Also refer to chapter 6.3 for additional guidance.  

 

Apart from the evening and morning meetings, survey team members should be encouraged to  
regularly discuss their experiences and findings together. This often brings out important 
points, and sometimes shows where survey methods need to be modified.  

5.3.3. Supervising data collection team 

Field supervision is important in ensuring valid data collec tion and minimising bias. The 
coordinating supervisor should:  

Á Make frequent unannounced spot checks on the teams in the field.  
Á Ensure that the methodology is closely followed and document any deviations.  
Á Check all forms to ensure that all sections are acc urately completed.  
Á Ensure that all instruments to be used the survey teams are calibrated every day.  

 
It is particularly important to check cases of oedema, as there are often no cases seen during 
the training and some team members may therefore be prone to mistaking a fat child for one 
with oedema (particularly with younger children). The supervisor should note teams that report 
a lot of oedema, and visit some of these children to verify their status.  

5.3.4. Minimising Bias 

Bias is anything other than sampling e rror that causes the results of the survey to be different 
from the actual population prevalence. Bias cannot be calculated nor its effect upon the result 
assessed. It is the main reason for inaccurate  survey results. 
 

As bias cannot usually be calculated or corrected by the computer after data collection is 
finished, it is critical to avoid bias during sampling and data collection. Bias is minimized by 
adequate training and use of good technique.  
 

Quantitative data can be examined using ENA to see if there  is likely to be some form of 
systematic bias. The teams should be aware that such techniques will be applied during the 
analysis to discourage their succumbing to the temptation to take shortcuts.  
 

Examples of bias  
1. Because the foot piece of a length -board was loose, one team systematically measured 

the height of each child 1 cm taller than he or she really was. Even though weight was 
accurately measured, each childõs WFH z-score was lower than it should, be and the 
prevalence of wasting was exaggerated. Any inaccuracy in the equipment or 
measurement technique will lead to systematic bias.  



 

 
 

2. Inaccurately taken weight and height ñeven when the inaccuracy is random and evenly 
distributed between over - and under-measurementñresults in systematic overestimation 
of the prevalence of wasting. This overestimate is greater for severe malnutrition than 
for moderate malnutrition, and relatively greater when the true prevalence is low than 
when it is high.  

 
Shortcuts are likely to be taken if the survey teams are required  to work too hard, if there is 
inadequate time allocated to rest periods and refreshments, or if the time that can be spent in 
a particular household to administer the mortality questionnaire and measure the children 
properly is insufficient. Therefore, th e data may be much more accurate if there are fewer , 
rather than more, households in each cluster. This tends to be more common in rough terrain 
or when there are long distances to walk.  
 
The following are some of the sources of bias that occur during the interview.  

Á Recall error : Respondents often fail to recall all deaths during a given recall period. 
Infant deaths, in particular those within a short time after birth, are particularly 
under-reported. Respondents may also misreport ages, dates, and salient events. 

Á "Calendar" error : Respondents may report events as happening within the recall period 
when they did not (or vice versa) due to lack of clarity about dates.  

Á òAge heapingó/digit preference: Respondents may round ages to the nearest year i.e. 
12, 24, 36 and 48 months. 

Á Sensitivity/taboos about death : In general, the death of a household member is not a 
subject discussed readily with strangers.  

Á Deliberate misleading : In some populations, with experience of relief operations, 
some respondents may deliberately give incorrect answers in the expectation of 
continuing or increased aid.  

Á Interviewer error : Enumerators may ask questions or write down answers incorrectly, 
skip questions, assume answers, or rush respondents in an effort to complete the 
interview quickly.  

Bias and errors can be avoided by adherence to procedures explained in section 4.0 in taking 
measurements,  thourough training and close field supervision.  

5.3.5. Ethical considerations 

Although nutrition Surveys would not qualify for research, data shou ld still be collected in an 
ethical manner.  Some ethical issues are highlighted here:  
1. Provide sufficient information to local authorities about the survey. Such information 

includes the purpose and objectives of the survey, the nature of the data collecti on 
procedures, the targeted subgroups in the community. Where possible, survey procedures 
and copies of survey questionnaires should be available to the community leaders for 
their comments prior to the survey.  

2. Verbal consent must be obtained from all adul t participants and parents /  guardians for 
children in the survey.  Every individual has the right to refuse to participate in the 
survey. Such a decision should be respected. 

3. The confidentiality of survey data should be protected by ensuring that informatio n 
leading to identification of individual s is not shared, especially in the communities.  

4. Referrals for the malnourished or sick . Although a nutrition survey differs from a 
nutritional screening, children who show signs or symptoms that require immediate 
clinical attention should be referred to the closest health centre  or nutrition programs . 
Team leaders should refer children if:  

a. They have bilateral oedema;  
b.  Their weight -for -height is below -2.0 z-score.  
c. Their MUAC is less than 12.5 cm. 



 

 
 

6.  Data analysis and data quality check  

6.1.  Data entry  

Nutrition and mortality data can be entered directly into ENA software.  Other data can either 
be entered in ENA (in the "Data Entry Anthropometry" screen), or in any other appropriate 
software.  

6.1.1. Using ENA to enter the anthropometric data 

6.1.1.1. Preparing for data entry 

If there are more than one data entry clerk, parameters should be set identically for all of 
them prior starting data entry.  Before starting data entry in ENA, it is important to make sure 
that all the sections on the "Option" screen are correctly set, as shown in the following Box 8.  
 

Box 8.  Setting ENA options for data entry  
 

In the "Options" screen of ENA select the appropriate parameters.  
 

 
 

6.1.1.2. Defining variables 

In order to limit data entry errors, it is advised to set adequate limits and "checks" before 
starting data entry ( see Box 9),  especially if additional data are being entered in ENA. During 
data entry, va lues that do not match the variable type or range will be highlighted.  Defaults 
values are already set for the required data , but can be modified if needed . 
 
Range values for weight intend to highlight values that are abnormal for children aged between 
6 and 59 months. Data are therefore highlighted to check for data collection or data entry 
error, and allow for easy identification of data that should be verified.  
 



 

 
 

When children are included in the survey on the basis of their age, range values for height 
follow the same logic as for weight, i.e., the purpose is to identify extreme values that are 
highly impossible for a population of children aged 6 to 59 months. In case height is used as an 
inclusion criterion (instead of age, as detailed in section 4.1.1), limits for height range can be 
modified to 65 (lower range) and 110 cm (higher range) so that children that do not fit with the 
inclusion criterion can be identified.  
 
Default values for the ranges of nutrition indices allow s for identification and verification of 
measurements that are extreme and probably result from measurement errors:   

WHZ <-5 SD or >+5 SD 
HAZ <-6 SD or >+6 SD 
WAZ <-5 SD or >+5 SD 

Those values correspond to the values of flags in EpiiInfo 6.0 software but  can be adjusted. 

6.1.1.3. Entering anthropometric data 

In the Data Entry Anthropometry screen of ENA, the first 11 columns are required data to allow 
for individual calculation of nutrition indices. The nutrition indices are automatically 
calculated and filled in the grey cells as data are entered.  
 
Survey date, cluster number and team number are already entered in the first row (the village 
that has been chosen for the cluster is already in the database in the planning stage ñthe same 
cluster number should be used in this panel). As the data are entered, these fields will default 
to the last entered information so that the data do not have to be entered for each subject.   
 
The identification number will increment automatically by one for each new record. The 
household number will not be incremented, as there is often more than one child in the same 
house. The household number needs to be entered. These must be the same household 
numbers as those used for entering mortality data.  
 
Either the birth date  or the age in months should be entered in the age fields. If the birth date 
is entered, the age will be automatically calculated. If age is entered the birth date field will 
be left blank. It is not necessary to enter an age to proceed. If age is not entered, it is ass umed 
the child was selected on the basis of height and that the age is not known with sufficient 
accuracy to be recorded. In this case, WFA and HFA will not be calculated or entered into the 
database. 
 
Weight should be entered in kg, height in cm. Sex shou ld be filled in with "m" for male and "f" 
for female, and oedema must be filled in "y" for presence of oedema and "n" for absence of 
oedema. If the oedema field is not entered, it defaults to oedema being absent during analysis.  
ENA does not calculate WHZ and WAZ for children with oedema. The type of measurement 
(standing or lying) can be entered and the data is automatically corrected (using a correction 
factor) when it is not done the standard way, for instance if a child was measured standing 
when the age is < 2 years. 
 
If there appears to be an error in the data entered, the field will turn red /pink . The cut -off 
points to alert the person entering the data can be set in the options screen/variable view as 
discussed previously in this chapter. When a fiel d turns red, the first thing to do should be to 
check whether it is not due to data entry. If data is entered as recorded on the questionnaire, 
and if the team is still in the area, the team can return to the household to retake the 
measurements. 
 
 
 

Box 9.  Setting ENA variable settings for data entry  
 



 

 
 

In the "Data Entry Anthropometry" screen of ENA select the "variable view" tab (7).  
 
For each data, select the appropriate parameters:  
1. Name of variables. Additional variables can be ad ded by simply entering the name of the 
data.  
2. Type (n: numerical, c: character, d: date).  
3. Label 
4. Values 
5. Range Low 
6. Range High 
 

 
 

1 2 3 4 5 6 

7 



 

 
 

 

Box 10. Using ENA for data entry ñdata entry anthropometry  
 

 
 

6.1.1.4. Missing data 

If certain critical pieces of information are missing from a childõs survey record, it will not be 
possible to include the child in some of the anthropometric data analyses:  
Á Age: If information on age is missing, the child can still be included in the Survey of 

wasting and oedema, because these do not require age. However, you will need to 
be sure the child is eligible to be in the survey (i.e., in the required height range of 
65cmð110cm). 

Á Sex: If information on sex is missing you should still include the c hild in the Survey of 
wasting and oedema. The reference population information on height and weight is 
sex specific. However, the difference between the sexes in terms of the WFH 
reference standards is small, and irrelevant for oedema.  

Á Height: If informati on on height is missing you cannot include the child in the Survey of 
wasting. However, the child can still be included in an analysis of oedema, because 
any child with oedema is severely malnourished.  

Á Weight: If information on weight is missing you cannot  include the child in the Survey of 
wasting. However, the child can still be included in an analysis of oedema.  



 

 
 

6.1.1.5. Data outside the required range 

Most nutrition surveys measure children aged 6ð59 months, or, if age cannot be estimated, 
children who are 65cmð110cm tall. Children outside these ranges should not be included in the 
results. These values depend upon the defaults that have been set in the variable view panel of 
the software. The default is to accept any child who is in the correct age range, even i f the 
height is out of range. Any child outside the age range will be marked by the program.  
 
If height data are missing, the anthropometric indices of interest cannot be calculated. 
However, if the age is within range, the child can be included if there is oedema. The accepted 
height range can be altered in the variable view sheet, for example, to change the range to 
60cmð100cm if the population is very stunted. These choices must be included in the report.  
 
Thus, by default, if a child is 55 months old a nd 112cm the child will be included. However, if 
the child is 65 months old, it should not be included and the computer will automatically 
exclude the child in the results.  

6.1.2. Using ENA to enter the mortality data 

Although a household census is conducted during the mortality interview, data should be 
entered by household (and not by individual), using a summary of information. In addition to 
identification data (household and cluster numbers), 9 variables need to be entered per 
household, as shown in Box 11. Plausibility checks for mortality data are not yet available in 
ENA. It is also possible to collect mortality data on the individual level (as opposed to the 
household level) and to obtain more specific (e.g. sex -specific, age -specific, or cause-specific) 
death rate results.  
 

Box 11. Using ENA for data entry ñdata entry mortality  
 
Mortality data summarized by household should be entered in the Data Entry Mortality screen 
of ENA on a single line. The cluster and household numbers should be the same as the ones 
entered for the anthropometry data.  
 
The following 11 variables should be entered for each household:  

HH Household number (same as anthropometry)  

Cluster Cluster number (same as anthropometry)  

HH member Total  Current household members ð total  

 < 5 Current household members ð <  5 years 

Join HH Total  Current household members who arrived during recall (do not count  births)  

 < 5 Current household members who arrived during recall ð <5 years 

Leave HH Total  Past household members who left during recall  

 < 5 Past household members who left during recall  ð < 5 years 

Births Births during recall  (do not count if died) 

Deaths Total  Total deaths  during recall  

 < 5 Deaths during recall  ð < 5 years 

  
 
 

 



 

 
 

 

Household Level 

 
 

 

Individual Level  
 

 
 



 

 
 

 

6.1.3. Using ENA for double-entry 

It is common practice, where the results of the survey are critical and there is sufficient time 
available to enter all the data twice and compare the two resulting datasets. The data should 
be saved in two separately named files. The da ta can then be co mpared automatically using 
the "check for double entry"  in the extras menu of ENA, as shown in Box 12. When there are 
discrepancies in data, the questionnaire should be verified to decide which dat a to maintain in 
the final database.  
 

Box 12. Using ENA for double -entry  
 
1. Select the "Extras" menu of the "Data Entry Anthropometry" screen.  
2. Select "Check of double entry".  
3. Select the 2 datasets to compare.  
4. Check whether anthropometry or mortality data should be compared.  
5. Click "ok".  
6. The double entry report will allow you to see discrepancies in data entry.  
7. Refer to the original questionnaires to identify the actual value.  
8. Make the corrections in only one datas et that will be used for data analysis.  
 

 
 

1 
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6.2.  Calculation of nutrition indices  

6.2.1. Nutrition indices  

To determine the nutrition status of an individual, the weight, height, age, and presence of 
oedema are needed. The rela tionship of these measurements to each other is compared to 
international reference standards. The nutrition surveys are designed with respect to three 
indices: height -for -age (HFA), weight-for -height (WFH), and weight -for -age (WFA). WFH, HFA, 
and WFA are calculated for individuals and groups using ENA software 21. Users of this manual 
are not expected to have to calculate these values without the aid of a computer.  

6.2.1.1. Height-for-age (HFA) 

Growing children get taller, and the height of a child in relation to a " standard" child of the 
same age gives an indication of whether the growth has been normal or not. This index of 
growth is called height -for -age. Children who have a low HFA are referred to as stunted . 
Growth is a relatively slow process, and if a child of normal height stops growing it takes a long 

                                            
21 The software EpiInfo can also be used to cal culate the nutritional variables.  

Check of double entry  
 
Anthropometric Data  
 
Difference in Line: 1  
Dataset A .as 25/4/2007  23 4 6 6 f     31 14.1 
Dataset B as 27/4 /2007 23 4 6 6 m  31 141  
Difference in Line: 6  
Dataset A .as 26/4/2007  16 4 15 13 m  12 9 

Dataset B.as 26/4/2007  16 4 13 13 m  13 9  

4 
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time for that child to fall below the cut -off point for stunting 22. For this reason, HFA is often 
used to indicate long -standing or chronic malnutrition. If the insult that led to stunting is in the 
past, it is po ssible that the current growth rate is actually normal (although this is unusual 
without a change in the family circumstances). Stunting may also be due to intrauterine growth 
retardation followed by normal postnatal growth.  

6.2.1.2. Weight-for-height (WFH) 

A child getting taller will also gain weight if body proportions remain normal. A thin child will 
weigh less than a normal child of the same height. Weight -for -height is a measure of how thin 
(or fat) the child is. Because weight gain or loss is much more respons ive to the present 
situation, WFH is usually taken to reflect recent nutritional conditions. Being excessively thin is 
called wasting. It is also often termed "acute malnutrition", although individual children may 
have been thin for a long time. An advanta ge of using WFH to assess the nutritional state is 
that it does not involve age; in many poor populations, age is not known and is difficult to 
estimate reliably, especially in emergency situations.  

6.2.1.3. Weight-for-age (WFA) 

Neither stunted nor wasted children weigh as much as normal children of the same age. 
Weight-for -age is thus a composite index, which reflects both wasting and stunting, or any 
combination of both. In practice about 80% of the variation in WFA is related to stunting and 
about 20% to wasting. It is not a good indication of recent nutritional stress. It is used because 
it is an easy measurement to take in practice, and can be used to follow individual children 
longitudinally in the community.  

6.2.1.4. Mid-upper arm circumference (MUAC) 

Mid-upper arm cir cumference (MUAC) is also often measured. It directly assesses the amount of 
soft tissue in the arm and is another measure of thinness (or fatness), like WFH. Although it is 
easier to measure MUAC than WFH, it is more difficult to make a precise measuremen t, it is 
not standardized for age, and the cut -off points are not universally accepted. Nevertheless, 
MUAC is the best index to use in the community (for screening) to identify individual children in 
need of referral for further Survey or treatment. Becaus e MUAC is used in this way in the 
community, it is useful to know the relationship between WFH and MUAC in a particular 
community to establish a full nutrition program including screening. This is why MUAC is often 
included in the data collected in a surve y. MUAC data are often not emphasized in a report, 
and decisions are not usually based upon these data alone.  The new delta version released in 
July 2010, fully integrates MUAC (which must be entered in mm and not cm) in the training, 
results and plausibil ity and plausibility part of ENA and the MUAC Z scores from the new WHO 
standards are automatically added when the data of the survey is exported to excel.  

6.2.2. The reference population curves 

To assess malnutrition as determined by WFH, WFA, and HFA, individual measurements are 
compared to an international reference standard. Some countries still use the two standards 
simultaneously, but many countries including Somalia have switched to the new WHO 
standards. The "WHO standards" (WHO Child Growth Standards, 2006) are derived from the 
Multicenter Growth Reference Study conducted on populations from 6 different ethnic 
backgrounds and cultural settings (Brazil, Ghana, India, Norway, Oman and the USA). The 
"NCHS reference" is derived from surveys undertaken in the United States (NCHS/WHO/CDC 
reference table, 1977).  
 

                                            
22 A child who is 100% of normal growth who falters to 70% of normal will take up to half his life to fall below the 
usual cut-off point and be labelled as moderately stunted. Thus, a 1 -year-old child who is gaining height at 70% of 
normal will not be designated as stunted for six months.  



 

 
 

The reference values are used as a standard to compare nutritional status in different regions, 
and in populations over time. All survey results must be reported at least using the WHO 
standards, although using both is to date still recommended.  

6.2.3. Expression of nutrition indices 

Anthropometric indices are usu ally expressed in two ways: as z-scores derived from the 
reference standard  and as the percentage of the median val ue of the reference standard . 
However, with the new WHO standards, only z -scores should be reported.  

6.2.3.1. The z-score 

A z-score is a measure of how far a child is from the median WFH of the reference (often 
written WHZ). In the reference population, all children of the same height are distributed 
about the median weight, some heavier and some lighter. For each height group, there is a 
standard deviation among the children of the reference population. This standard deviation is 
expressed as a certain number of kilograms at each height. The z -score of a child being 
measured is the number of standard deviations (of the reference population) the child is away 
from the median weight of the reference population at that age group.  
 

The WHZ is based upon the childõs weight, the median weight of children of the same height 
and sex in the reference population, and the standard deviation of the distribution of weights 
in the reference population for children of the same height and sex.  
 

WHZ = (childõs weight - reference median weight) / standard deviation of w eight for the 
reference population.  
 

For example, consider a male child who measures 84 cm and weighs 9.9kg. As shown in the 
Annex 3, t he reference median weight for boys of height 84 cm is 11.3 kg. The standard 
deviation from the reference distribution for boys of height 84 cm is 0.908 kg . This child's WHZ 
= (9.9 ð 11.3) / 0.908 = -1.54 z-score. 
 

These calculations should all be done by computer using ENA software, but it is useful to 
understand the basis for the ca lculation.  

6.2.3.2. The percentage of the median 

The percentage of the median WFH23 (often written WHM), compares the weight of the child to 
the median weight of children of the same height in the reference population. The calculation 
of WHM for each child is based on the childõs weight and the median weight for children of the 
same height (and sex) in the reference population:  
 
WHM = childõs weight / reference median weight ķ 100. 
 
For example, consider a male child who measures 92 cm and weighs 12.1 kg. The median  
weight for boys in the NCHS reference popul ation who are 92 cm tall is 13.4  kg. This child's 
WHM = 12.1/13.4 × 100 = 90.3%. 
 
Nutrition indices using % of median should not be reported when using WHO standards.  

                                            
23 The median is a type of average. It is used instead of the mean because the standard population is not normally 

distributed. This was a problem with bottle feeding making some of these ch ildren obese so that the upper half of 
the distribution is slightly more òspread outó than the lower half. The median is simply the middle value that has 
half the population above and half below a given value.  



 

 
 

6.3.  Assessing data quality  and data cleaning  

Measurement bias occurs when the team has not been adequately trained or supervised or 
when the measuring equipment is faulty. Rigorous training and supervision, as well as careful 
checks to assure the quality of the equipment  should therefore be put in place .  
 
There are several data quality checks that are automated in ENA and reported in the data 
quality check report. The plausibility check ensures that the quality of the data is sufficient to 
be used for planning interventions.  
 
To obtain the plausibility report, click on the "Report Data Quality check" button in the Data 
Entry Anthropometry screen.  
 

 
 

6.3.1. Outliers (flags) 

In SMART there are two methods of identifying results from children that are unlikely to be 
correct measurements. If flagged values or i ndices cannot be corrected, they should be 
excluded from the analysis, but never removed from the database.  

6.3.1.1. Exclusion of z-scores in Variable view (Epi Info 6 flags) 

In the data entry screen, ENA flags (coloured red) are by default the following resulting z-score 
in relation to the reference mean: 

WHZ <-5 SD or >+5 SD 
HAZ <-6 SD or >+6 SD 
WAZ <-5 SD or >+5 SD 

Those values are defined in the Variable view of the Data Entry panel and excluded 
automatically in all the calculations by selecting the "range varia ble view" button.  This is the 
same "flagging system" that the one used in Epi -Info software . These flags identify  the values 
that are absolute abnormalities for individuals as the data are being entered. The absolute 
values have been chosen because they are so extremely abnormal that they are very unlikely to 
be correct ð indeed some are hardly compatible with life.   
 
The purpose of these flags is to enable correction in data entry or re -measurement while still 
in the field. If there has been a recording e rror, it should be corrected.  If it is a measurement 
error, the team should go back to the household to correct the measurement or the estimation 
of age.  
 
















































































