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The Purpose of this Manual
WHY THIS MANUAL?
• To provide guidance on issues relating to nutrition and mortality surveys.
• To standardize survey methodology used by WFP staff, consultants and implementing

partners as a means of ensuring quality.
• To standardize survey data interpretation and reporting. 

WHO IS IT FOR?
• WFP staff involved in nutrition-related data collection and/or nutrition interventions.
• WFP staff involved in nutrition intervention decision-making. 
• WFP consultants and partners involved in nutrition surveys and interventions.

WHAT DOES IT CONTAIN?
• A chapter on anthropometry and micronutrient deficiencies.
• A chapter on mortality.
• Guidance on deciding when secondary data are of sufficient quality for WFP purposes,

thereby rendering a new survey unnecessary.
• A chapter on survey methodology, including an essential guide on selecting appropriate

survey methods and calculating sample size.
• Guidance on interpreting and using survey results along with available complementary

materials to make informed decisions.
• Guidance on reviewing survey reports for quality.
• Example of a good survey in comparison to a less valid one.

HOW SHOULD IT BE USED?
• As a reference guide.
• As complementary material for the WFP Advanced Nutrition Training.
• As a basis for framing questions/discussions with nutrition experts.

WHAT IT DOES NOT DO!
• Does not absolve you of carefully thinking about decisions.
• Does not provide programmatic guidance on what to do with survey results (guidance

on such issues can be found in the WFP Food & Nutrition Handbook).
• Does not provide guidance on identifying malnutrition on an individual basis, but

focuses on population-based malnutrition.
• Does not provide guidance on screening for either malnutrition or nutrition surveillance.
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While nutrition has been central to WFP's mandate for the past 40 years, its importance
to WFP is growing. Already recognized as a key player in nutrition, WFP plays an increa-
singly visible role in micronutrient fortification, HIV/AIDS-nutrition programming, scho-
ol nutrition and enhanced maternal and child interventions.  Following the Executive
Board's endorsement of three nutrition policies in 2004, WFP's Strategic Plan for 2006-
2009 reconfirms the organization's commitment to support improved nutrition among
children, mothers and other vulnerable people in both crisis and non-crisis settings.  

However, achieving greater impact, and more clearly documenting results, will be a chal-
lenge. The adoption of nutrition indicators in the context of Results-Based Management
represents a significant shift in WFP's use of nutrition data - going beyond monitoring
and evaluation to the corporate reporting of nutrition and mortality outcomes. Enhancing
the capacity of WFP staff, partners and national counterparts to collect and interpret sur-
vey-derived data will be a key to future successes. It is of utmost importance that such
data are collected using appropriate methods, interpreted meaningfully (in light of com-
plementary information on food security, health, markets, etc.), and presented and used
in transparent, appropriate ways.  

This manual was prepared to support such capacity-enhancement, providing rigorous
yet accessible advice on survey “dos and don'ts”.  It provides step-by-step guidance
intended not only for nutritionists and nutrition focal points, but for all staff involved
with data management, programme design and reporting. This is not to suggest that
WFP staff collect most nutrition information; such data are collected frequently by
partners. However, even when they do not themselves design and conduct surveys,
WFP staff must be conversant with data quality issues to be able to interpret and use
information appropriately. In other cases, WFP country offices, often with headquar-
ters and regional bureaux support, will indeed directly oversee data collection and
analysis. This manual tells you how. 

The manual (and its associated training modules) is a team product, combining input
from many individuals whose contributions are much appreciated. Future editions are
envisaged, with updates occurring according to developments in nutrition science, sur-
vey methods and WFP needs. Feedback is therefore always welcome. We hope that the
information provided will be widely used and lead to further improvements both in pro-
gramming and in our ability to report on successful interventions.   

Patrick Webb and Rita Bhatia
Nutrition Service

WFP, Rome
July 2005 

Foreword
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Introduction

THE IMPORTANCE OF NUTRITION AND
MORTALITY INFORMATION FOR WFP
Since its first operations in the early 1960s,
the World Food Programme (WFP) has
provided food to beneficiaries with the
dual objectives of saving lives in crises and
seeking to enhance lives and livelihoods in
development settings. Very often this has
required explicit attention to nutrition. For
example, in emergencies malnutrition is
an important determinant of mortality;
food interventions therefore play a key role
in saving lives through their impact on the
nutrition and health of affected popula-
tions. That is, WFP emergency interven-
tions seek to prevent the deterioration, or
promote recovery, of nutritional status of
crisis-affected people. Outside of emergen-
cies, WFP also seeks to improve the nutri-
tion of vulnerable subpopulations at criti-
cal times in their lives (particularly pre-
gnant and lactating women, preschool
children, and certain adolescents). 

In both contexts, operational success
(i.e., positive impacts on nutrition)
depends on effective use of nutrition data
- information that helps define the pro-

blem, design appropriate responses, docu-
ment change and allow for reporting on
effectiveness. Since 2004, the use of data
on nutrition (and now mortality) has taken
on a much higher significance. This can be
traced to five important developments:

First, in 2004, WFP's Executive Board
endorsed three new nutrition policy papers
(see Annexes 1.1-1.3). These policies requi-
re WFP to more systematically analyse
nutrition problems and define the most
appropriate responses based on up-to-date
knowledge and best practice. To determine
the nature and scale of problems to be
addressed by WFP requires greater inve-
stment in the collection of nutrition informa-
tion. As noted in the Executive Board deci-
sion above, this means that WFP has to
enhance staff capacity in nutritional asses-
sment and data collection and management.
Much needs to be done in terms of staff trai-
ning, technical guidance, analytical support
and interaction with field partners engaged
in nutrition and other humanitarian work. 

Second, in 2004, the Executive Board
endorsed WFP's adoption of Results-Based

“WFP will mainstream nutrition in its programmes, advocacy and partnerships in order
to (i) tackle malnutrition directly, responding to and/or preventing malnutrition when
food can make a difference, and (ii) enhance national and household capacities to
recognize and respond to nutritional challenges. WFP will expand its efforts to achie-
ve and document positive nutritional outcomes. This will include putting in place appro-
priate staff capacity at country, regional and Headquarters levels in nutritional asses-
sment, programme design, project implementation and data collection and manage-
ment. WFP will engage more fully in global and national policy dialogues on malnutri-
tion problems and solutions in collaboration with appropriate partners.” 

World Food Programme Executive Board Decision, 2004 Annual Session:
WFP/EB.A/2004/5-A/1



Management (RBM). Evidence-based pro-
gramming is essential to achieve all of
WFP's goals, but it is particularly critical in
the domain of saving lives and protecting
the world's most nutritionally vulnerable
people. The adoption of nutrition and mor-
tality indicators in the context of RBM repre-
sented a significant shift in WFP's approach.  

Third, there has been increased attention to
nutrition on the international development
agenda in recent years. For example, the
World Bank (2003) has stated that reducing
malnutrition is central to reducing poverty.
As long as malnutrition persists, develop-
ment goals for the coming decade will not be
reached. Similarly, the Hunger Task Force of
the Millennium Project (2005) has argued
that since “adequate nutrition lies at the
heart of the battle to fight hunger […] stan-
dardized methods and approaches are nee-
ded for measuring and documenting the
effectiveness of humanitarian responses by
measuring child malnutrition and mortality.”  

Fourth, WFP has developed an updated and
fundamentally revised Memorandum of
Understanding with UNICEF (2005) which
states that while “UNICEF will generally
take the lead in undertaking nutrition sur-
veys representative at the national level, in
geographic regions or among certain benefi-
ciary groups where WFP intervenes, WFP
can request UNICEF to collect data or WFP
will organize collection itself. WFP will also
take lead responsibility for baselines, M&E
sample surveys, impact assessments and in
the context of specific operations-research
or pilot activities where nutrition is a key
element of the activity.”  In other words, as
of today WFP has a clearly recognized man-
date - and hence responsibility - for collec-
ting and using nutrition and mortality data
where necessary (i.e., where UNICEF or
other partners are not doing it). 
Fifth, WFP has become increasingly invol-
ved in supporting local micronutrient fortifica-

tion of food aid commodities. While experien-
ces in this area go back at least 10 years, the
scale of local fortification activities has grown
rapidly, as has WFP's role in the promotion of
national fortification policies and its asses-
sments of the prevalence of micronutrient
deficiencies while seeking to affect changes in
micronutrient status of nutritionally vulnera-
ble populations. This requires WFP to be fully
proficient in the collection and use of data on
micronutrient malnutrition. 

Given these important developments, it is
imperative that WFP work more effectively
with suitable nutrition and mortality infor-
mation, particularly as they relate to the per-
formance of  various nutrition interventions.
The WFP Food and Nutrition Handbook
and related Food and Nutrition Training
courses already provide extensive guidance
to WFP staff  and partners on these issues.
However, understanding information, or
ensuring that information about the preva-
lence of malnutrition simply exists, is no
longer enough. It is equally essential that
data are collected using reliable and sound
methods, and that staff can appropriately
interpret the information for programmatic
purposes.  This means that WFP staff have
to take on greater responsibility to:

1) Engage in dialogue with partners 
on data collection issues before surveys
are undertaken (to ensure that surveys 
meet relevant standards and fulfil 
WFP information needs); 

2) Build WFP's capacity, and that of 
key partners, in the skills related to 
the review and analysis of 
nutrition information; 

3) Collect nutrition information to help 
quantify WFP's contribution to 
achievement of the Millennium 
Development Goals (MDGs); and

4) Competently discuss and disseminate 
nutrition-related information to the 
outside world. 

10



NUTRITION INFORMATION FOR
TARGETING NUTRITIONALLY
VULNERABLE PEOPLE
The effectiveness of WFP's programmes
hinges on the organization's ability to
identify people in need and to make deci-
sions about where food, along with neces-
sary non-food resources, can be delivered
most effectively. While malnutrition has
many causes, an extended shortage of
food inevitably leads to potentially life-
threatening malnutrition. In combination
with food security indicators, indicators of
malnutrition can therefore be a powerful
instrument for identifying geographic
areas where people are either already mal-
nourished or are nutritionally vulnerable,
including specific sub-groups of vulnera-
ble populations who have priority needs.
This holds true for WFP country program-
mes and for emergency needs assessments
(ENA). Information about the prevalence
of malnutrition during normal times, or in
the early stages of an emergency, helps

WFP to judge the pre-crisis level of food
insecurity. It also provides insights on the
current status of entire populations (not
just at-risk individuals) and suggests likely
trends. The prevalence of malnutrition is
therefore important as a “baseline” com-
parison and as a predictor of the expected
effects of disruptive events. 

Nutritional surveillance or repeated sur-
veys can also reveal trends in the preva-
lence of malnutrition, as seen on a natio-
nal level in Bangladesh over time (Figure
1.1). Such information can help interpret
whether changes in malnutrition during
a crisis are actually due to the crisis or
whether they are associated with expec-
ted (normal) seasonal variations.

Indicators of malnutrition generally
reflect what has happened to an indivi-
dual or population in the past, while food
security indicators tend to be more focu-
sed on the present and even the future.
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Figure 1.1. Seasonality of acute malnutrition in Bangladesh 
(for children 0-59 months)

 



Some indicators, such as child stunting,
reflect the totality of conditions that have
influenced children's growth over a num-
ber of years. Others, particularly wasting,
are more likely to reflect recent processes
related to weight loss that may be caused
by short-term hunger or illness. As such,
it is important to remember that nutrition
information is most useful for purposes
of assessment when it is used in conjun-
ction with food security data. 

NUTRITION INFORMATION FOR 
PROJECT DESIGN, IMPLEMENTATION 
AND DOCUMENTATION
Beyond assessments, nutrition survey
information also has an important role in
project design, monitoring and manage-
ment. Collecting baseline information
related to nutrition in a project area (as
through a baseline survey, if needed) is a
key part of designing the most appropria-
te nutrition activities. Prevalence infor-
mation is useful to set objectives and
indicators as part of preparing a logical
framework and activity summary. An
example is the goal of “reducing the pre-
valence of underweight by 15%” outli-
ned in WFP's Mother and Child Health
Care activity for Nepal (2002-2006).

Baseline surveys ideally should try to
explore the potential causes of malnutri-
tion and document its prevalence before
(or at the outset of) an intervention. In
addition to a lack of food, those causes
may include inadequate access to health
services, a lack of clean water or sanita-
tion, illness or sub-optimal caring practi-
ces. While Vulnerability Analysis and
Mapping (VAM) and ENA identify popu-
lations in need of food aid, the same
populations are often in need of many
other interventions. Such complementa-
ry interventions and resources may need
to be in place for food assistance to signi-

ficantly reduce the prevalence of malnu-
trition. Where malnutrition is linked to
poor caring practices, baseline surveys
can reveal more about the prevalence of
such practices. The information can then
be used to tailor communications and
nutrition education interventions.
Information from nutritional surveys
about causes of malnutrition also can be
invaluable in persuading partners to
focus their activities in the same areas as
WFP. Leveraging joint activities with
such partners (governmental agencies,
non-governmental organizations, UNICEF,
etc.) can greatly enhance the effective-
ness of those efforts.

Appropriately collected nutrition indica-
tors are not only important for assessing
corporate progress towards meeting
strategic priorities (RBM), they are also
critical to effective programming - for
monitoring trends in nutritional status
and effecting project design changes
that may be needed to ensure measura-
ble impact. 

NUTRITION INFORMATION 
FOR ADVOCACY AND 
RESOURCE MOBILIZATION
The basic information that comes out of
a nutrition survey can be a powerful
advocacy tool for convincing experts
and the general public of the need for
action. Statements about the prevalence
of malnutrition or the number of mal-
nourished children are easy to under-
stand and to put into a headline. For
example, following the nutritional sur-
vey undertaken by WFP and CDC in
Sudan, the following headline was pic-
ked up by the media: “More than one-
fifth of Darfur children malnourished.”
Such a statement quickly conveys to the
reader the extent of the malnutrition
problem in a given setting.

12



The results of nutrition surveys can also
be used for advocacy with donors to fund
“forgotten” emergencies. Those include
the situations where “donor fatigue”
stems from the protracted duration of a
given situation, particularly those not
being covered by the media. For exam-
ple, funding for WFP's 17-year opera-
tion supporting the Saharawi refugees
in Algeria ran so low that the supple-
mentary feeding program was phased
out in 2002. To determine the extent of
malnutrition in the resource-reduced
setting, WFP and the United Nations
High Commissioner for Refugees con-
tracted the Institute of Child Health,
London, to undertake a nutrition sur-
vey. The survey provided data on the
prevalence of different indicators of
malnutrition. Largely as a result of suc-
cessful advocacy with the survey
results, WFP was able to persuade
donors to once again fund the supple-
mentary feeding program and to
address micronutrient deficiencies. 

THE STRUCTURE OF THIS MANUAL
WFP staff will always collect nutrition
and mortality data. While such data are
normally and frequently collected by
implementing partners, it is important
that all such  nutrition information pro-
vided by partners or other secondary
sources in the future  better conform to
WFP reporting needs, be reported more
systematically and be collected and
analysed in statistically appropriate
fashion. Additionally, there will be
instances where WFP staff will need to
work with counterparts to oversee data
collection or conduct and analyse sur-
vey data themselves. Over time this will
contribute to greater understanding and
ownership of nutrition information
within WFP.  

The present manual, and its associated
training modules (for which the manual
serves as the main reference text), will
enable WFP staff and its partners to
gain the skills necessary in all of the
above domains. The first chapter briefly
reviews the many types of malnutrition
(child and adult, macronutrient and
micronutrient deficiencies) that matter
to WFP, and it introduces the measures
used to assess such problems. The
second chapter focuses on the measure-
ment of mortality (in the context of
emergency settings).  The third chapter
elaborates on deciding whether a new
survey is needed, and if so, the appro-
priate design and implementation of it.
Chapter 4 discusses the analysis and
interpretation of survey results, particu-
larly in relation to programmatic deci-
sion-making needs. The fifth chapter
focuses on ethical issues relating to sur-
veys of distressed populations, be they
questionnaire surveys or more invasive
methods (involving, for example, a fin-
ger prick for blood to assess anaemia).
The sixth and final chapter considers
what “ideal” survey reports may look
like (i.e., details of a well conducted
survey and a survey report containing
essential information).  

The manual is a joint product of WFP's
nutrition service and the Centers for
Disease Control and Prevention (CDC),
intended for use by WFP staff and par-
tners.  Comments on how to improve it
are always welcome.

MEASURING AND INTERPRETING MALNUTRITION AND MORTALITY 13
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Malnutrition literally means “bad nutrition”
and technically includes both over- and
under- nutrition. In the context of develo-
ping countries, under-nutrition is generally
the main issue of concern, though indu-
strialization and changes in eating habits
have increased the prevalence of over-nutri-
tion. Nonetheless, within the context of
World Food Programme (WFP) programs
and assessments, malnutrition refers to
under-nutrition unless otherwise specified.

WFP defines malnutrition as “a state in
which the physical function of an indi-
vidual is impaired to the point where
he or she can no longer maintain ade-
quate bodily performance process such
as growth, pregnancy, lactation, physi-
cal work and resisting and recovering
from disease.”  

Malnutrition can result from a lack of
macronutrients (carbohydrates, pro-
tein and fat), micronutrients (vitamins
and minerals), or both. Macronutrient

deficiencies occur when the body
adapts to a reduction in macronutrient
intake by a corresponding decrease in
activity and an increased use of reser-
ves of energy (muscle and fat), or
decreased growth. Consequently, mal-
nourished individuals can be
shorter(reduced growth over a prolon-
ged period of time) and/or thinner
than their well-nourished counter-
parts. 'Hidden Hunger', or micronu-
trient malnutrition, is widespread in
developing countries. It occurs when
essential vitamins and/or minerals are
not present in adequate amounts in the
diet. The most common micronutrient
deficiencies are iron (anaemia), vita-
min A (xerophthalmia, blindness), and
iodine (goiter and cretinism). Others,
such as vitamin C (scurvy), niacin
(pellagra), and thiamin or vitamin B1
(beriberi), also can occur during acute
or prolonged emergencies when popu-
lations are dependent on a limited,
unvaried food source.

MEASURING AND INTERPRETING MALNUTRITION AND MORTALITY 15

Defining and Measuring
Malnutrition

1CHAPTER

• Measurement of malnutrition in children and adults

• Anthropometric indices 
� · What they are 

· How to calculate Z-scores and percentage of median 
· How to calculate body mass index (BMI)

• Micronutrient deficiencies: definitions, clinical and biochemical assessments, and
commodity testing 

· Iron
· Vitamin A

� · Iodine

 



MEASURING MALNUTRITION
Anthropometric1 information can be used
to determine an individual's nutritional
status compared with a reference mean. It
also can be used to determine the preva-
lence of malnutrition in a surveyed popu-
lation. Acute and chronic malnutrition is
measured and quantified through anthro-
pometric tools. Within both emergency
and development contexts, population-
based nutrition indicators can be a useful
tool for assessment, prioritization and tar-
geting. The basic information and measu-
rements that constitute anthropometric
measurements in children are:

These measurements are the key building
blocks of anthropometrics and are essen-
tial for measuring and classifying nutritio-
nal status in children under 5 years.  More
detailed information on anthropometric
measurement techniques and recommen-
ded equipment can be found in Annex 2.

Measurement of malnutrition 
in children under 5 years
Physical growth of children (under 5 years)
is an accepted indicator of the nutritional
well-being of the population they repre-
sent. Adults and older children can access
proportionally larger reserves of energy
than young children during periods of
reduced macronutrient intake. Therefore,
the youngest individuals are most at risk
for malnutrition.  For assessment of acute
malnutrition, children are more vulnerable
to adverse environments and respond rapi-

dly to dietary changes, they are also more
at risk of becoming ill, which will result in
weight loss. Consequently, their nutritional
status is considered a good gauge for popu-
lation-based malnutrition. For assessment
of chronic malnutrition, children during the
developmental years are susceptible to ske-
letal growth failure in ways that adults are
not and are a good reflection of long-term
nutritional issues. Therefore, the survey
results of the under-5-years population are
used to draw conclusions about the situa-
tion of the whole population, not just of
that age group.

Reference population
To determine a child's nutritional status,
you need to compare that child's status
with a reference for healthy children.
References are used to compare a child's
measurement(s) with the median for chil-
dren of the same sex and age for height-
for-age and weight-for-age, or to children
of the same sex and height for weight-for-
height. The internationally accepted refe-
rence was developed by the CDC and its
National Center for Health Statistics
(NCHS) using data collected from a popu-
lation of healthy children2.
The World Health Organization (WHO)
adopted the NCHS reference curves for
international use. Evidence has shown
that the growth patterns of well-fed, heal-
thy preschool children from diverse ethnic
backgrounds are similar  and consequently
are applicable for children from all races
and ethnicities. These references are used
by agencies involved with nutritional
assessments and analysis, including WFP.

16

1  Anthropometry is the measurement of the proportions of the human body.
2  The NCHS reference was established in 1977 using two different child populations: 0-36 months, lying recumbent,

and 2-18 years, measured standing. Length measurement is always greater than height measurement for children.
When interpreting data for children around 24 months it should be noted that wasting and stunting rates may peak
as a result of the overlapping data sets.

Age   Sex   Length   Height   Weight   Oedema
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EXPRESSIONS OF NUTRITION INDICES 
Anthropometric indices can be expressed
in relationship to the reference popula-
tion in two different statistical terms:
standard deviations from the median or
percentage of the median.  

1.1 Standard deviations, or Z-scores
This is the preferred expression for
anthropometric indicators in surveys. It is
the difference between the value for an
individual and the median value of the
reference population for the same age or
height, divided by the standard deviation
of the reference population. In other

words, by using the Z-score, you will be
able to describe how far a child's weight
is from the median weight of a child at
the same height in the reference value.

1.2 Percentage of median 
The percentage of median is common-
ly used and recommended for admis-
sion/discharge criteria for selective
feeding programs.

Percentage of median is the ratio of the
child's weight to the median weight of a
child of the same height in the reference
data, expressed as a percentage.

Z-SCORE  =
measured value  -  median of reference population

standard deviat ion of the reference populat ion

Example 1.1  Calculation of Z-score for weight-for-length

A little boy measures 84 cm in length and weighs 9.9 kg.

By referring to the reference population data in Annex 3.1, you find that the referen-
ce median weight for boys of 84 cm is 11.7 kg and that the standard deviation for the
reference distribution for boys of 84 cm is 0.908. Using these values, and the formu-
la provided, you can calculate a weight-for-length Z-score for this child. 

Weight-for-length Z-score =  9.9 kg - 11.7 kg

0.908

=   -1.98 Z-scores

Therefore, this child is 1.98 standard deviations (or Z-scores) below the mean 
weight-for-length. Similar calculations could be performed for height-for-age and
weight-for-age.

PERCENTAGE OF THE  MEDIAN = x 100
measured weight of the child

median weight of the reference population
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1.3 Oedema as a confounding factor 
Oedema as a confounding factor: Children
with edema should always be classified as
having severe acute malnutrition regardless
of their weight-for-height or weight-for-age
z-score or percent of median.  These
anthropometric indices can be calculated
for children with edema, and computer pro-
grams, such as the EpiNut module of Epi
Info, will automatically calculate them for
children with edema along with all other
children in the survey.  Regardless, even if
the indices are calculated and included in
the final survey dataset, the weight-for-
height and weight-for-age indices should be
ignored when deciding which children have
acute malnutrition. Of course, edema has
no effect on height-for-age indices.
Oedema increases weight due to the accu-

mulation of fluids; therefore, indices such as
weight-for-height and weight-for age will not
be representative of the true anthropometric
status. Z-score should not be calculated for
these children, as the weight measurement
will not be valid. When oedema is present in
both feet (bilateral pitting oedema)  a child is
considered severely malnourished, regar-
dless of his weight-for-height Z-score

Example 1.2 Calculation of percentage of the median weight-for-length

A little boy is 84 cm tall and his weight is 9.9 kg. Using the weight-for-height table in
Annex 3.2, you can see that the median height for a boy measuring 84 cm is 11.5 kg.
Using the percent median formula given, you can calculate the weight-for-height 
percentage of the median for this boy:  

Percentage of the median weight-for-length = 9.9 kg x 100

11.5kg

= 86.1% of the median weight-for-length

Therefore, this child is 86.1% of the median weight-for-length. A similar approach
can be used for height-for-age and weight-for-age.

3 Nutritional oedema is always bilateral. If the accumulation of fluid is only in one foot, it might be the symptom
of another medical condition that will require further investigation from the medical team.

Oedemous pitting occurring as a result of malnutrition
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Reporting of survey results in Z-score or percentage of the median?

The preferred method of expressing prevalence of malnutrition obtained through sur-
vey results is in Z-scores, primarily because the percentage of the median does not
take into account the standard deviation associated with the reference distribution of
weight for each height category. As the child grows, the standard deviation associa-
ted with the reference median increases more slowly than the median weight. The
weight of a child who is 100 cm tall is further from the reference distribution than that
of the child who is 80 cm tall, and his weight deficiency, compared with the reference
standard deviation, is greater than that of the child of 80 cm. 

The Z-score expression takes into account the standard deviation of the distribution
and thus standardizes weight deficiencies, regardless of the height of the child. Use of
the median height-for-age and weight-for-age is also calculated without taking into
account the distribution around the median in the reference population.

Moreover, the Z-score is a more statistically valid comparison to the reference popu-
lation than the percentage of the median. When using Z-scores, all malnourished chil-
dren, regardless of age and/or height, are likely to be actually classified as malnouri-
shed.  Since the percentage of the median only uses two factors to calculate malnu-
trition, as opposed to the three factors used in Z-score calculations, percentage of the 
median has less likelihood of capturing all the malnourished children. Therefore, when
Z-scores are used to define malnutrition, the number of children classified as malnou-
rished is higher than if the percentage of the median is used, and it is a more statisti-
cally uniform approach to defining malnutrition.

Percentage of the median is primarily used as a programmatic tool for selective fee-
ding programs (because of ease of calculation and understanding); therefore, program
reports will often express malnutrition in percentage of the median.  Bearing these
points in mind, WFP recommends that anthropometric survey results are expressed
foremost in Z-scores.  If circumstances call for, results can be presented secondarily
in percentage of the median along with Z-scores.

 



EXPRESSION OF NUTRITION INDICATORS
To define nutritional status based on
anthropometric indices, cutoff values are
used. Nutrition indicators are a tool to
measure and quantify the severity of mal-
nutrition and provide a summary of the
nutritional status of all children in the
measured group. It provides a method by
which the nutritional status of a group can
be compared easily over time or with other
groups of interest.

Prevalence of malnutrition in children
Once the comparisons are made between
individual nutritional status and the referen-
ce population, you can calculate the preva-
lence of malnutrition among the population
the individuals represent. The prevalence of
malnutrition is equal to the number of mal-
nourished children divided by all children
assessed in the population. To help you in
your calculations, you can use statistical
software, such as Epi Info™  or the newly
developed Nutrisurvey, which will automa-
tically calculate the nutritional indices.
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Table 1.1  Classification of malnutrition for weight-for-height, height-for-age,
and weight-for-age based on Z-scores

Classification

Adequate

Moderately malnourished

Severely malnourished

Z-score values

-2 < Z-score < + 2

-3 < Z-score < -  2

Z-score < -  3

Table 1.2  Classification of malnutrition for weight-for-height, height-for-age,
and weight-for-age based on percentage of the median

Classification

Adequate

Mildly malnourished

Moderately malnourished

Severely malnourished

Weight-for-
height (%)

90-120

80-89

70-79

<70

Height-for-
age (%)

95-110

90-94

85-89

<85

Weight-for-
age (%)

60-80

<60

Example 1.3 Calculation of prevalence of wasting
To calculate the prevalence of wasting, count all the children in the sample with a weight-
for-height less than -2 Z-scores. Report the result as a percentage of the total sample. 
You measured 900 children.
101 had a weight-for-height less than -2 Z-scores.
The prevalence of wasting would be 101/900 or 11.2%.
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Determining the prevalence of acute malnu-
trition in a population can be useful in
many different ways. Malnutrition prevalen-
ces are used to define emergency levels, to
justify initiation or suspension of nutrition
programs and to verify needs assessment.
However, the decision to implement nutri-
tion programs should be based on thorough
analysis of factors such as the environment,
food security and public health issues. Even
if the overall food needs of a population are
met, there may be inequities in the distribu-
tion system, disease outbreaks and other
social factors that can cause an increase in
the prevalence of malnutrition among cer-
tain vulnerable groups.

Measuring malnutrition among adults
The anthropometric indices used with chil-
dren (weight-for-height, height-for-age and
weight-for-age) cannot be applied to adults.
There is no internationally accepted anthro-
pometry reference for adults, and the prin-
ciples of a standardized growth curve are
not applicable to adults. Consequently, an
alternative measure is used for adults.

Body Mass Index (BMI)
The most useful measure of malnutrition
in adults is the body mass index (BMI)4.
BMI is calculated by dividing the weight
(in kilograms) by the height (in meters
squared). Pregnant women or adults with
oedema are excluded from surveys to
assess BMI because of the bias introdu-
ced by weight gain not related to nutritio-
nal status. BMI is calculated as:

An example of a BMI calculation is provided
in Example 1.4.  The BMI cutoff values are
applied equally to both sexes (Table 1.3)
and the same cutoffs are applicable to all
adults except pregnant women and indivi-
duals with oedema.  BMI is not used for
pregnant women due to the weight gain
associated with the pregnancy.

Example 1.4  Calculation of BMI
A young, non-pregnant woman's height is 1.60 m and her weight is 50 kg. 
Using these values in the BMI formula, you would calculate her BMI as follows:  

BMI = 50kg
1.6m2

= 19.5
Therefore, the woman's BMI is 19.5

4 Some populations, such as the Kenyan Samburu and the Sudanese Dinke, are genetically very tall  and should
not be assessed using BMI cutoffs. 

Table 1.3 Classification of adult malnutrition (also called Chronic Energy Deficiency)
using Body Mass Index (BMI)

Malnutrition classification

Mild

Moderate

Severe 

Cutoff point using BMI

17 ≤ BMI <18.5

16 ≤ BMI <17

BMI < 16

BODY MASS
INDEX (BMI) =

weight of the adult (kg)

height of the adult2 (m2)
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Low birth weight as a 
measurement of mother and infant
nutritional status
Small babies - especially low-birth-
weight (LBW) babies - are effectively
born malnourished and are at higher risk
of dying in early life. LBW is defined as a
birth weight of less than 2,500 g. This
indicator is widely used because it
reflects not only the status (and likely
nutritional health risks) of the newborn,
but also the nutritional well-being of the
mother. That is, while a low birth weight
results from many other factors (includ-
ing smoking, alcohol consumption dur-
ing pregnancy, genetic background and
other environmental factors), it remains a
good marker for a mother's weight gain
and the fetus' development during preg-
nancy. The growth and development of
babies are affected by their mother's past
nutritional history. Malnutrition is an
intergenerational phenomenon.

A low-birth-weight infant is more likely
to be stunted (low height-for-age) by the
age of 5 years. Such a child, without ade-
quate food, health and care, will become
a stunted adolescent and later, a stunted
adult. Stunted women are more likely to
give birth to low-birth-weight babies, per-
petuating the cycle of malnutrition from
generation to generation. In addition, the
low-birth-weight infant remains at much
higher risk of dying than the infant with
normal weight at birth. The proportion of
low-birth-weight infants in a population
is the major determinant of the magni-
tude of the mortality rates and a proxy
indicator for maternal malnutrition.

Low birth weight as an indicator is usually
collected through monitoring data such as
birth records and clinic registrations. As
such, there is usually uncertainty and bias
associated with such records because it is

a self-selective sample.  In some instances,
where reliable birth weight data is avail-
able at the household level, birth weight
can be collected through a survey.  More
information on equipment used to meas-
ure birth weight and infant weight can be
found in Annex 2.

MICRONUTRIENT DEFICIENCIES
Micronutrient deficiencies represent a
less visible, but often devastating, form
of malnutrition that can be particularly
prevalent among WFP's beneficiary
populations already lacking sufficient
quantity and/or quality of food. There
is a close relationship between malnu-
trition, which is often linked to lack of
food, and specific micronutrient defi-
ciency diseases that are associated
with consumption of foods poor in
micronutrients. Since WFP's benefici-
aries frequently have limited access to
a varied diet, a large proportion of
them are also likely to suffer multiple
micronutrient deficiencies. WHO
prevalence data for micronutrient prob-
lems suggest that 4 million women and
young children are vitamin-A deficient,
almost 7 million school children are
iodine-deficient and 7 million women
of childbearing age are anaemic.
Deficiences of one or more of these
micronutrients usually means there are
also deficiencies of other micronutri-
ents, because the origin of these defi-
ciencies, a deficient diet, means that
other micronutrients are also present
in insufficient amounts. 

Currently, most international efforts
are directed toward reducing the
prevalence of deficiencies of iron, vita-
min A, iodine, zinc and folic acid.
According to WHO, deficiencies in
iron, vitamin A and zinc each rank
among the top 10 leading causes of

 



death in developing countries.  Most
people affected by micronutrient defi-
ciencies do not show overt clinical
symptoms, nor are they necessarily
aware of the deficiency. Micronutrient
deficiencies represent a particular
threat to the health of children under
5 years and pregnant women. 

The following section will focus on the
three most common micronutrient defi-
ciencies (iron, vitamin A and iodine).
Known effects of these micronutrient
deficiencies include impaired physical
and mental growth among children, iron-
deficiency anaemia, maternal mortality,
low adult labor productivity and blind-
ness. Although micronutrients are
required in tiny amounts, the conse-
quences of severe deficiencies can be
crippling or fatal. However, deficiencies
in other micronutrients can occur in a
population where the food supply is inad-
equate or not diversified. Severe niacin
deficiency causes pellagra, a disease
affecting the skin, gastrointestinal tract
and the nervous system. Pellagra is often
called the “4 Ds”: dermatitis, diarrhea,
dementia and death. Severe thiamine
deficiency can cause beriberi, while
severe vitamin C deficiency will cause
scurvy. Scurvy is recognized by painful
joints, swollen and bleeding gums, and
slow healing or re-opening of wounds. 

Recently zinc deficiency has been gar-
nering more attention.  Although severe
zinc deficiency is rare, mild-to-moderate
zinc deficiency is quite common
throughout the world.  It is estimated
that some form of zinc deficiency affects
about one-third of the world's popula-
tion, with estimates ranging from 4% to
73% across subregions.  Worldwide,
zinc deficiency is responsible for approx-
imately 16% of lower respiratory tract

infections, 18% of malaria and 10% of
diarrhoeal disease.  In total, 1.4% of
deaths worldwide (2002) were attributa-
ble to zinc deficiency.  Serum and plasma
zinc concentrations are the most widely
used biochemical markers of zinc status .
Circulating zinc concentrations is a useful
index in assessing zinc status at the pop-
ulation level.  The collection and prepara-
tion of intravenous blood samples for
zinc analysis should be performed in a
controlled environment to ensure accu-
rate assessment. Contaminant sources of
zinc can also be introduced by the techni-
cian handling the blood, through sweat,
fingernails or saliva (via sneezing or
coughing), zinc being present on the
equipment used (needles, tubes, etc), and
transportation of dust particles; therefore,
it requires an extremely controlled envi-
ronment and special equipment to ensure
that the results are accurate.  In most set-
tings  be introduced by the technician
handling the blood, through sweat, fin-
gernails or saliva (via sneezing or cough-
ing), and transportation of dust particles;
therefore, it requires an extremely con-
trolled environment to ensure that the
results are accurate.  In most settings in
which WFP would be involved in a nutri-
tion survey these conditions would be
very hard to achieve.  Expert advice
should be sought before attempting to
assess zinc status of the population.

To assess some micronutrient deficien-
cies, blood or urine needs to be collect-
ed. Trained phlebotomists or lab techni-
cians should be hired to collect blood
samples when necessary. Where only
fingerprick samples are needed, survey
staff can be trained. Because of the inva-
siveness of such procedures,  care must
be taken to assure and respect the
rights of individuals by following
each country's guidelines in this area.
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It may be necessary in some regions to
obtain written consent from parents to
allow their children to participate in the
survey. In addition, even given parental
approval, consent from the child is nec-
essary. Confidentiality of results also
needs to be considered. Feedback to the
individuals, families and communities
regarding significant health problems
should also be considered. For more
information about ethical issues, please
refer to Chapter 5.

If blood is going to be collected, always
follow these universal precautions for
your own safety and the safety of the
others. These steps will prevent the
transmission of diseases such as hepati-
tis B, HIV and other infections carried
in the blood. 

1. Always explain the procedure to the 
individual (child and adult). Some 
micronutrient deficiency testing is 
more invasive than measuring
weight and height. The sight of
blood or a needle prick might fright-
en some individuals. Use reassuring
terms and be empathic.

2. Always obtain informed consent. If
they do not agree, do not take a
sample.

3. Always be careful around biohaz-
ardous materials. Never allow a
child or any individual to play with
a piece of equipment.

4. Always wear sterile latex gloves. 
5. Only use one needle or lancet per

person. 
6. After pricking the skin, place the

needle in a puncture-resistant con-
tainer such as the commercially
available red biohazardous contain-
ers with the logo for biohazardous
content. Do not leave it on the table
or the floor. 

7. Always dispose of all biohazardous
material properly. The biohazardous
containers should be disposed at the
local health facility that uses standard
procedures for biohazardous contents. 

Iron deficiency
Because anaemia is the most common
indicator used to screen for iron deficien-
cy, the terms anaemia, iron deficiency,
and iron deficiency anaemia are often
used interchangeably. There are differ-
ences between these conditions which
are explained later.  Prior to the develop-
ment of iron deficiency anaemia, there
are mild-to-moderate forms of iron defi-
ciency, in which various cellular func-
tions are impaired.

Iron deficiency
According to WHO, iron deficiency is the
most common nutritional disorder in the
world . It affects at least half of all preg-
nant women and young children in
developing countries. Iron deficiency
often results from a lack of bioavailable
iron in the diet, but also can occur dur-
ing a period of rapid growth (pregnancy
and infancy), when the body needs more
iron. Another common cause is increased
blood loss, such as gastrointestinal
bleeding due to hookworm or urinary
blood loss due to schistosomiasis.

Anaemia 
Anaemia is defined by low hemoglobin
levels and can be caused by nutritional
deficiencies of iron, vitamin B12, vitamin
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WFP recommended tests for micronutrient
deficiencies
• Anemia: Hemoglobin
• Vitamin A Deficiency: Night Blindness 

and/or Serum Retinol
• Iodine Deficiency: Urinary Iodine 

 



A and folic acid.  It also can result from
chronic infections (malaria, worm infesta-
tion, etc.), severe blood loss or inherited
abnormalities such as thalassaemia.
Multiple causes of anaemia can coexist in
an individual or populations and con-
tribute to its severity; however, the most
common cause of anaemia is iron deficien-
cy. Children younger than 24 months are
especially at risk for anaemia, which slows
their mental and psycomotor develop-
ment, only part of which may be reversible
later in life. In older children, the ability to
concentrate and perform well in school is
hindered. Among adults, anaemia is a seri-
ous risk to mothers in childbirth: every
day some 140 women die in childbirth
because of severe anaemia. 

Iron deficiency anaemia
A sufficiently large lack of iron can cause
anaemia. Although some functional con-
sequences may be observed in individu-
als who have iron deficiency without
anaemia, cognitive impairment,
decreased physical capacity and reduced
immunity are commonly associated with
iron deficiency anaemia. In severe iron
deficiency anaemia, capacity to maintain
body temperature may also be reduced.
Severe anaemia is also life threatening.

Because anaemia can contribute to mater-
nal mortality, infant morbidity, infant mor-
tality, intrauterine growth retardation and
low birth weight, WHO recommends
screening of all pregnant women for
anaemia. 

Clinical signs and biochemical test 
for anaemia
Using clinical pallor of the nails or eyes
(inferior conjunctiva) to diagnose anaemia
on a population basis should be avoided
because these clinical signs are very sub-
jective and not precise. A more reliable

and easy method is to test the hemoglobin
concentration in the blood. Specific equip-
ment is needed for the testingo.
• latex gloves for you and your assistant
• alcohol pads
• sterile, dry gauze pads
• disposable needles (lancets such 

as Tenderlett) 
• microphotometer (such as the

HemoCue)
• microcuvettes for the photometer
• adhesive bandages

Hemoglobin testing using 
the HemoCue method
In the field, hemoglobin levels are deter-
mined by using a photometer, such as
that manufactured by HemoCue. This
company also offers essential training for
the proper use and care of the testing
equipment.  A video is also available on
HemoCue's Web site at URL:
http://www.hemocue.com/hemocueus/sida_3.asp. 
The basic procedure is as follows:

1. Ensure ethical clearance from the
host government and obtain personal
consent from each individual.

2. Have the analyser turned on and the
cuvette holder in the outer position;
the screen should say “READY.”

3. Take a microcuvette out of the vial
and reseal the vial.

4. After cleaning the finger of the child
or adult with alcohol pads, hold the
finger firmly and prick with a dispos-
able lancet (small disposable needle). 

5. After the puncture has been made,
apply gentle pressure as needed to
extrude a large drop of blood.
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Portable HemoCue machine

 



6. Release the pressure on the finger and
wipe off the drop with a dry, lint-free wipe.

7. Wipe away an additional one or two
large drops, alternately applying
and releasing pressure on the finger
as needed.

8. Apply the microcuvette of the HemoCue
to a drop of blood from the same finger-
prick. Blood is drawn into the cuvette
by capillary action. Hold the cuvette in
place until the entire teardrop-shaped
cavity is filled with blood.

9. After wiping off any excess blood
from the sides of the cuvette, place it
in the cuvette holder and insert it into
the HemoCue.

10. Read the hemoglobin concentration
[Hb] and record the hemoglobin con-
centration to one decimal point. 

11. Apply an adhesive bandage on the fin-
ger of the individual.

Errors that can occur due to incorrect
handling of microcuvette are:
• microcuvette not completely filled;
• contamination of the optical eye with-

in the hemoglobin instrument;
• introduction of air bubbles  (i.e., when

filled from the edge instead of the tip); and

• cuvette exposed to heat and humidity
because of incorrect storage (i.e., when
the lid is not closed properly). Note
that once the container has been
opened they may not stay active until
the indicated expiry date.

Other methods, such as WHO's hemoglo-
bin color scale and the Sahli method, have
been used to determine hemoglobin con-
centration; however, these methods are
both highly subjective and therefore less
accurate than the more objective
HemoCue method.are not recommended
by WFP. Compared to the HemoCue
method, an objective method, the hemo-
globin color scale and the Sahli method
have low accuracy. They are not recom-
mended by WFP. A program officer pre-
sented with a report containing hemoglo-
bin concentrations measured with the
hemoglobin color scale or the Sahli
method should be aware that such meth-
ods lack precision.

Use of hemoglobin concentration 
to determine status
International cutoffs have been created to
classify the status of individuals based on
the amount of hemoglobin in the blood.
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Table 1.4   Hemoglobin cutoffs to define anaemia in individuals living at an
altitude <1000 m and non smokers

Age in years and sex 

Children (both sexes)

0.5    < age in years <   5.0 

5.0    < age in years < 12.0 

12.0   < age in years < 15.0 

Non-pregnant females > 15.0 years

Men > 15.0  years

Hemoglobin  cutoff (g/dL)

11.0

11.5

12.0

12.0

13.0

UNICEF/UNU/WHO (2001) and INACG (2002) 



Adjustments should be made on the
basis of pregnancy status, altitude and
frequency of cigarette smoking. The
concentration of hemoglobin in blood
normally increases as children get older.
During adolescence, hemoglobin pro-
duction increases even more as a result
of accelerated growth. For these rea-
sons, age-specific values must be used
to define anaemia in children. Also,
men have higher hemoglobin concentra-
tions than women. 

In women with adequate iron nutrition,
hemoglobin concentration starts to fall
during the early part of the first trimester,
reaches its lowest point near the end of
the second trimester and then gradually
rises during the third trimester; trimester-
specific adjustments hence have been
developed. At elevations above 1000 m,
hemoglobin concentrations increase as an
adaptive response to the lower partial
pressure of oxygen and reduced oxygen
saturation of blood.
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Table 1.5  Adjustments to hemoglobin cutoffs for pregnancy, altitude and
cigarette smoking (INACG 2002)

Stage of pregnancy (trimester)
First
Second
Third
Trimester unknown

Altitude (m) range
m < 1000

1000< m <1250
1250< m <1750
1750< m <2250
2250< m <2750
2750< m <3250
3250< m <3750
3750< m <4250
4250< m <4750
4750< m <5250
5250< m

Cigarettes smoked per day
Fewer than 10 cigarettes/day
10 < cigarettes/day < 20 
20 < cigarettes/day < 40
40 < cigarettes/day
Smoker, amount unknown

Hemoglobin adjustment (g/dL)
-1.0
-1.5
-1.0
-1.0

No adjustment
+0.2
+0.5
+0.8
+1.3
+1.9
+2.7
+3.5
+4.5
+5.5
+6.7

No adjustment
+0.3
+0.5
+0.7
+0.3

Note: the adjustment is subtracted from or added to the hemoglobin cutoff values presented in Table 1.4.  

 



Vitamin-A Deficiency (VAD)
Vitamin A is a fat-soluble vitamin required
for normal growth and development. It is
involved in the functioning of the eyes as
well as the immune and reproductive sys-
tems, while also helping to keep skin
healthy. For children, lack of vitamin A may
cause severe visual impairment and blind-
ness. Note that clinical signs (nightblind-
ness and other xeropthalmia) present the
tip of the iceberg of VAD. Many more chil-
dren, not suffering from clinical signs of
VAD, have low circulating levels of vitamin
A (biochemical indicator of VAD) and
hence suffer consequences of higher risk of
morbidity and mortality. VAD significantly
increases the risk of severe illness, and even
death, from such common childhood infec-
tions as diarrheal disease and measles. Not
only is VAD is the leading cause of child-
hood blindness across developing coun-
tries, it also affects children's immune sys-
tems and is directly responsible for around
10.8 million deaths each year. Eliminating
vitamin A deficiency would cut child deaths
due to measles alone by 50 percent.

Women and vitamin-A deficiency
Women, whether pregnant or not, should
be asked about nightblindness during their
previous pregnancy in the last 3 years, and
that should have been a pregnancy carried

to full term. However, pregnant women are
particularly vulnerable to VAD, particularly
during the last trimester of pregnancy
when demand by both the fetus and the
mother is highest. Among pregnant
women in high-risk areas (where food con-
taining vitamin A is rare), the prevalence of
night blindness often increases during the
last trimester. Night blindness during preg-
nancy is highly associated with malnutri-
tion, anaemia and increased morbidity in
women and their infants. To assess the
prevalence of night blindness among preg-
nant women, you ask them about their
night blindness history for their most pre-
vious pregnancy.

Clinical assessment of VAD: 
night blindness
Night blindness is the inability to see after
dusk or at night and is the most common
vision problem resulting from severe vita-
min-A deficiency. In many regions, a local
term is used to define night blindness. To
assess night blindness, ask the individual if
he or she has any problem seeing in the
dark, at night or in a darkened room com-
pared to their eyesight during the day or in a
lighted room. For children, you may need to
obtain the information from the child's
mother or caregiver. Whenever possible, use
the local term for night blindness.

28

Table 1.5 Cutoffs for vitamin A deficiency (VAD) using retinol concentration

Serum retinol
(micrograms/dL)

< 10

10 - 19.9

20 or above

Serum retinol
(micromols/L)

< 0.35

0.35 - 0.69

0.7 or above

WHO definition of
deficiency*

Severe

Moderate

None

IVACG definition
of deficiency**

Deficient

None

* WHO.  Indicators of vitamin A deficiency and their application  in monitoring and evaluating intervention
program.  WHO/NUT/96.10.  World Health Organization, 1996. Geneva, Switzerland.

** Sommer A, Davidson FR.  “Assessment of vitamin A deficiency: the Annecy Accords”.  Journal of Nutrition
2002;132:2845S-2850S.



WHO has created a scheme for 
classifying night blindness by 
interview, using four questions:
1. Does your child have any problem see-

ing in the daytime?
2. Does your child have any problem see-

ing at nighttime?
3. If (2) is yes, is this problem different

from other children in your communi-
ty? (this question is particularly appro-
priate where VAD is not very prevalent)

4. Does your child have night blindness
(use the local term that describes the
symptom)?

Biochemical assessment of VAD:
serum retinol concentrations
At the individual level, retinol does not
reflect liver stores of vitamin A and may be
affected by other factors, such as infection
and protein-energy malnutrition. However,
it does allow for the detection of subclini-
cal vitamin-A deficiency at a level that does
not lead to vision problems, but does lower
immune response and hence increases the
risk of morbidity and mortality. 

At the population level, you measure the
serum or plasma retinol concentration to
determine vitamin A status. The proportion
of individuals with low retinol levels reflects
the prevalence of VAD in children and adults.
The prevalence in pregnant women may be
a bit higher than the overall adult prevalence.

For assessment of vitamin A status, the
high-performance liquid chromatography
(HPLC) method currently is used, but it is
expensive and time-consuming. This
method  requires the handling and trans-
portation of blood specimens, with skilled
technicians needed to operate the equip-
ment. Further, it requires freezing of sam-
ples, and transportation can be difficult.

A surrogate for plasma retinol is plasma
retinol-binding protein (RBP). It can be

measured by radical immunodiffusion, a
technique that is much simpler and less
expensive than HPLC. RBP can also be
measured in a rapid field test using dried
blood spots. One alternative is to measure
retinol levels by using filter paper blood
spot samples. Retinol can be measured in
a small sample of serum obtained from a
finger pricked by sterile lancet. 

At this time there is no field-based method
for testing for Vitamin A content in oil.

Iodine Deficiency Disorders (IDD) 
Iodine is a mineral that is part of the hor-
mones produced by the thyroid gland
located in the front of the neck. When
iodine intake falls below recommended
levels, the thyroid may no longer be able to
synthesize sufficient amounts of thyroid
hormone. The resulting low level of thyroid
hormones in the blood is responsible for
the damage done to the developing brain
and the other harmful effects known col-
lectively as the iodine deficiency disorders. 

Iodine deficiency can cause a goiter - a
swelling of the thyroid gland in the neck.
Iodine deficiency is also associated with
severe mental disabilities due to perma-
nent brain damage in the fetus and infant
and retarded psychomotor development
in the child. Such disorders can be pre-
vented by iodising  all edible salt.

Clinical signs of IDD: goiter
Palpation of the thyroid is performed as an
indicator of iodine deficiency. However, this
technique is less reliable when there are few
goiters and/or when the goiters are relatively
small.  The thyroid size is slow to respond to
changes in iodine nutrition. Therefore assess-
ment of thyroid size through palpation may
not be representative of the current iodine
nutrition status. Consequently, palpation is
not preferred by WFP; nonetheless, it often is
still used in the absence of other tests.
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Biochemical assessment 
of IDD: urinary iodine
The measurement of the iodine concen-
tration in urine is the recommended way
to assess the current iodine status of a
population5. Urinary iodine (UI) concen-
tration is a good indicator of iodine
intake because most of the ingested
iodine is excreted in the urine. 

At the individual level, iodine excretion
varies throughout the day due to hydra-
tion and iodine intake. At the population
level, the median UI concentration of
casual specimens will be representative
of the population's recent iodine intake.
For assessing the iodine status of a pop-
ulation, urine specimens from individu-

als do not need to be collected over a 24-
hour period. The goal is to have a medi-
an urinary iodine concentration
between 100-300 µg/L
(WHO/UNICEF/International Council
for Control of Iodine Deficiency
Disorders [ICCIDD]). The urinary iodine
survey should be used to help determine
the level of iodine needed in the salt to
achieve median urinary iodine values
between 100-300 µg/L.

Blood samples or blood filter paper
specimens for assessing thyroid func-
tion (such as thyroid stimulating hor-
mone [TSH], thyroglobulin, or T4) in
children or adults are not recommended
for survey settings.

30

Table  1.6 Epidemiologic criteria for assessing iodine nutrition based on
median urinary iodine concentrations in school-age children

Median urinary
iodine (ºg/L)

< 20
20-49
50-99
100-199
200-299

>300

Iodine intake

Insufficient
Insufficient
Insufficient
Adequate
More than adequate
iodine intake

Excessive iodine intake

Iodine nutrition

Severe iodine deficiency
Moderate iodine deficiency
Mild iodine deficiency
Optimal
Risk of iodine-induced hyperthyroi-
dism within 5 or 10 years following
introduction of iodised salt in
susceptible groups
Risk of adverse health consequen-
ces (Iodine-induced hyperthyroi-
dism, autoimmune thyroid disease)

5 The current recommendations by WHO/UNICEF/ICCIDD on urinary iodine and goiter are specific to school-age
children, those within the range of 6-12 years, although a narrower age range is acceptable, e.g., 8-10 years.

6 Testing kits are available to test for either iodite or iodate.  Attention should be paid to this detail when
determining which one to order and use in the field.

Source: WHO/NHD/01.1, 2001

 



Materials and procedures 
for urine collection 
You will need the following materials for
collecting urine samples:
• Disposable cups for collecting urine specimens
• Screw-capped tubes for urine storage

and transportation
• Disposable pipette for transferring urine

from cup to tube
• Tube labels
• Tube racks
• Cardboard with styrofoam-insert boxes
• Mailing/shipping labels
• Coolant
• Disposable gloves (for handling of urine

which may pose an infectious disease
risk to handlers)

• Permanent ink pens for labels
• Sealable plastic bags
• Waste disposal bags

Follow these guidelines when collecting
urine samples:
• Always wear gloves while handling

urine specimens to reduce the risk of
infections from the urine.

• Provide each participant with a disposa-
ble paper cup for urine collection.

• Ask the individual to urinate directly
into the cup. It should be filled approxi-
mately halfway with urine.

• Transfer approximately 3-5 mL of the urine
specimen to the screw-capped tube using a
disposable pipette. (Note that urinary iodi-
ne analysis generally requires 1 mL or less;
however, the provision of extra urine
allows for repeat analysis if necessary.)
Dispose of used cups and pipettes proper-
ly. The urine specimen should be labeled
appropriately and placed into a tube rack.

At the end of the collection of survey informa-
tion, urine specimens should be packed in batch-
es into sealed plastic bags and then into a ship-
ping box or padded bag. Refrigeration during the
shipping process is preferable, but not required.
Various techniques are used to measure uri-
nary iodine. A detailed description of the

various methods can be found in a docu-
ment produced by WHO entitled
Assessment of Iodine Deficiency Disorders
and Monitoring their Elimination. A guide
can also be found online at URL:
http://www.who.int/nut/documents/asse
ssment_idd_monitoring_elimination.pdf

Field methods to test for iodine in salt
Iodised salt is often a first-line defence
against iodine deficiencies, and there are cir-
cumstances in which it is useful to test salt
in order to determine coverage of iodised
salt.  When iodine deficiency prevalence is
estimated to be high, or when the region of
interest is landlocked, coverage of iodised
salt can act as a proxy indicator for iodine
deficiency. An easy-to-use field-based
method for testing salt has been developed.  

Method:
- Place a small amount of the salt to be tested
on a saucer and moisten with two drops of
test reagent (a dilute acid, potassium iodide
and starch solution). 
- If iodate (or iodite)6 is present, the salt
should immediately turn blue-purple and
remain blue for several minutes before fading.
Disadvantages:
- If the result is not interpreted immediate-
ly, colour fading may occur over time and
lead to incorrect results.
- These kits are specific to the form of
iodine, either potassium iodate (KIO3) or
potassium iodide (KI) salt.  

Testing kits:
ICCIDD
c/o Centre for Community Medicine
All India Institute of Medical Sciences
New Dehli-29, India
Email: cpandav@iqplusin.org

WYD Iodine Checker 
Salt Research Institute
China National Salt Industry Corporation
http://www.chinasalt.com.cn/SALT-
3/Product1%20-%20ChinaSalt_com.htm 
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Deaths, and counting deaths, is a crucial
public health indicator for many reasons.
Death is the final and most definitive health
outcome of many important public health
problems. And most important causes of
poor health in a population, when common
and severe enough, produce an elevation in
the mortality rate. Death is easily defined,
making it a health outcome for which a
standardized case definition is easily
applied. Because death results from so
many health problems - from chronic dis-
eases, infectious diseases and injuries - the
mortality rate can provide an overall indica-
tor of general health status of a population.
Mortality rates can also provide information
on nutritional status because widespread
malnutrition among children or adults
almost always results in an elevation of the
mortality rate, especially if the level of com-
municable diseases is high. Nonetheless,
the mortality rate is a relatively insensitive
measure of population health status
because conditions often must be quite
poor before it is markedly elevated. The
mortality rate is also relatively non-specific;
there are many causes of elevated mortali-
ty, any one of which might lead to an

increase in the mortality rate. As a result, an
elevated mortality rate can indicate that
there is indeed a health problem in a popu-
lation, but it cannot indicate the cause.

Mortality rates have been measured in many
countries for hundreds of years. Deaths are
often counted by various authorities, includ-
ing religious leaders, civil authorities and
public health professionals. In stable popula-
tions, mortality rates are usually monitored
by registering deaths using a vital statistics
system, and reporting deaths is mandatory
in most countries.  However, in many coun-
tries in the developing world, vital statistics
systems are far from complete.  Even if func-
tioning, such systems usually are disrupted
early in situations of civil conflict or displace-
ment. As a result, cross-sectional surveys are
often necessary to determine accurate  mor-
tality rates. 

Often, especially in emergency situations,
initial surveys will combine the assessment
of many different health and nutrition out-
comes. Recently, nutrition assessment
surveys have begun routinely including
mortality measurement. When combin-
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• Description of the different types of mortality rates, with formulas used
� · Crude mortality rate/crude death rate (CMR)
� · Age-specific mortality rate (ASMR)
� · Age-specific mortality rate for children under 5 years (ASMR-U5)
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� · Cause-specific mortality rate
� · Infant mortality rate (IMR)
� · Maternal mortality rate (MMR)
• Retrospective cross-sectional mortality surveys
• The use of a “recall period” in mortality surveys
• Determining the causes of mortality

 



ing nutrition and mortality assessment in
the same survey, it is important to con-
sider the sampling strategy so as not to
choose a sample which is biased for
either outcome 
(See Chapter 3 for more details). For
example, you cannot include only house-
holds with children 6-59 months in the
survey sample; the mortality rate in such
households may not reflect the mortality
rate in all households in the population.

COUNTING DEATHS
Just counting the number of deaths in a
population is not sufficient. For example,
if you hear that there have been 139
deaths in a certain population, this tells
you nothing about the rate of death if
neither the size of the population from
which these deaths were reported nor the
time period during which these deaths
occurred were known. If you subse-
quently learn that the deaths came from
a population of 5,000 persons, you still
have insufficient information: If these
deaths occurred over 10 years, the rate of
death in this population is quite low; on
the other hand, if these deaths occurred
in the same month, the rate of death is
extremely high. This example illustrates
that every mortality rate must have:

• The number of deaths (the numerator
of the mortality rate);

• The size of the population from which
the deaths came (the population
denominator of the mortality rate);
and

• The time period during which the
deaths occurred.

If 127 deaths occurred in a population of
19,546 over 9 months time, the death
rate would be 127 deaths per 19,546 peo-
ple per 9 months. However, this rate can-
not be compared to the mortality rate in

other populations of different sizes or to
numbers of deaths counted over different
time periods. To determine if the death
rate is high, low or normal as compared
with rates in the same population in pre-
vious time periods or compared to rates
in other populations, the mortality rate in
a given population must be converted to
a rate using a standard population
denominator and time period.  

The first step in such a conversion is to
decide how the final rate should be
expressed.  There are three different
ways to express the same mortality rate. 
a) # deaths/1,000/year: For many vital

statistics systems, which record
deaths for longer time periods for an
entire nation or province, mortality
rates are often expressed as the num-
ber of deaths per 1,000 population
per year.  

b) # deaths/1,000/month: In some dis-
placed populations, when the acute
emergency is over and the health sit-
uation stabilized somewhat, mortality
rates are sometimes expressed as the
number of deaths per 1,000 popula-
tion per month.  

c) # deaths/10,000/day: During acute
humanitarian emergencies, when the
number of deaths is totalled each day
or every few days, the mortality rate
is often expressed as the number of
deaths per 10,000 population per day.  

These are three different ways to express
the same mortality rate; the conversion
among them is merely an exercise in
mathematics.  For example, to convert
from 34 deaths per 1,000 per year to
deaths per 1,000 per month, just divide
the numerator by 12 (1/12th the number
of deaths will occur in one month as in
one year): 34 / 12 = 2.8 deaths per 1,000
per month.
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Because the actual number calculated
varies depending on the population
constant and the time period, a mortal-
ity rate should never be stated without
these parameters. For example, you can-
not say that the mortality rate is 1.86;
you must say that the mortality rate is
1.86 per 10,000 per day. The number
1.86 would mean very different things if
the population constant and time period
were 10,000 per day, 1,000 per year or
1,000 per month.

SOURCES OF DATA TO CALCULATE 
MORTALITY RATES
In stable populations, it is better to col-
lect information of death prospectively
where, as each death occurs, it is report-
ed to public health or government
authorities. Such systems allow the cal-
culation of recent death rates as fre-
quently as is required, and this data can
be collected easily.  In vital statistics
systems, death reporting is often
mandatory for persons charged with
burying bodies.  If deaths occur pre-
dominantly in clinics or hospitals, med-
ical personnel may be responsible for
death reporting. In many societies, reli-

gious leaders record deaths. In humani-
tarian emergencies, someone may be
hired to count deaths and monitor the
area designated as the graveyard or cre-
mation site.  

All of these systems of counting deaths
require separate information on the size
of the population from which the deaths
occurred in order to calculate mortality
rates. Such information for the popula-
tion denominator may come from census
counts; census projections; population
registration; or the monitoring of births,
deaths, immigration and emigration.. In
humanitarian emergencies and other sit-
uations in which data on population size
is poor, techniques have been developed
to estimate population size.

But which population size is used as the
denominator if deaths are counted for a
time period during which the popula-
tion size fluctuates? One approach
would be to calculate the average popu-
lation during the time period (add the
population at the beginning of the time
period to the population at the end of
the time period and divide by 2, produc-
ing the arithmetic mean population).

Example 2.1 Expression of mortality rates
Even though they may appear to be very different, mortality rates expressed using 
different population constants or time periods indicate the same rate of death in a
population. For example:

• Take a mortality rate of 9.6/1,000 population/year. 
• This could be expressed as 0.8/1,000 population/month.
• This could also be expressed as 0.26/10,000 population/day.  

The equivalency of these rates can be seen if we calculate from one rate to the other.  
For example, if the rate of 0.26 deaths per 10,000 per day remained constant for an enti-
re year, we would expect that about 95 people would die (0.26 x 365 days in a year) out
of each 10,000 people in the population.



A second approach would be to deter-
mine the population at the mid-point of
the time period and use that (this is
called the “mid-interval population”
and is the method used most commonly
in vital statistics systems).  
However, in many situations, the popu-
lation denominator for a mortality rate
itself is only a rough population esti-
mate and no accounting can be made
for changes in the population during the
time period of interest. This is often true
in humanitarian emergencies which
have the additional complication of high
rates of in-migration and out-migration.

TYPES OF MORTALITY RATES
Many different rates are used to measure
mortality:
• Crude mortality rate/crude death rate

(CMR)
• Age-specific mortality rate (ASMR)
• Age-specific mortality rate for children

under 5 years (ASMR-U5)
• Under-5 mortality rate (U5MR)
• Cause-specific mortality rate
• Infant mortality rate (IMR)
• Maternal mortality rate (MMR)

Crude Mortality Rate (CMR)
The crude mortality rate (CMR), also
called the crude death rate or CDR, is

defined as the number of people of all
ages and both sexes who die in a given
time interval divided by the total pop-
ulation at the mid-point of that time
interval.  The CMR always includes
the length of the time interval and a
standard population size, called the
population constant.  For example, a
CMR may be 8.5 deaths per 1,000 per-
sons per year.  

It is calculated by the following formula
where:
• the numerator of the fraction in

parentheses is the number of deaths
which occurred in a specific popula-
tion during a certain time period.
Only deaths which occurred during
this time period should be included in
the numerator of the mortality rate.

• the denominator of the fraction is the
number of people in the population in
which these deaths occurred. This
population should be well defined,
and only persons fitting this definition
should be included in the denomina-
tor.  For example, if you are calculat-
ing the mortality rate for a certain
province, only people who lived in
that province during the time period
of interest should be included in the
population denominator.
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This means that each person has an average likelihood of 0.006393 (or 0.6393% chance)
of dying during the 8-month period. 
Stating that the CMR is 377 deaths per 58,975 per 8 months has little meaning; it can-
not be directly and meaningfully compared to other CMRs from previous periods or
from other populations. However, if this rate is converted to deaths per 1,000 per year,
as follows, it can be compared to other rates expressed in the same way:

1. To convert this likelihood to a likelihood for a standard population size, we multiply
this rate by 1,000 to obtain 6.4. This means that during the period of 8 months, 6.4 peo-
ple died for each 1,000 people in the population. 

2. To convert this likelihood to a likelihood for 1 year: 6.4 is divided by 8/12ths (8 months
divided by the 12 months in 1 year) = 9.6 deaths per 1,000 population per year. This rate
means that, if the death rate for the 8-month period continued for an entire year, for
every 1,000 people in the population, there would be 9.6 deaths. 

Using the formula above, the rate of deaths per 1,000 per year would be calculated as
follows:

Example 2.2 Calculation of CMR with standard time unit
In a specific population, 377 deaths occurred during a period of 8 months in a popula-
tion with a mid-interval size of 58,975. 

Using the information in the formula you get:
377 
58,975 = 0.006393 or 0.6393%

Vital statistics systems which calculate mor-
tality on an annual basis use the size of the
population on July 1 to indicate the average
population between January 1 and December
31.  Such systems count the number of deaths
during a year's time, divide it by the mid-
interval population, then multiply by 1,000
(the population constant) to get the number
of deaths per 1,000 population per year. 

Since the CMR reflects the overall risk of
death in the population among all ages and
both sexes, it is the least specific indicator of
mortality. Mortality reflected in the CMR
may result from causes as varied as those
from violent deaths from massacres to those
from neonatal tetanus. If only one indicator

of mortality can be calculated, CMR is usu-
ally the one chosen. Ideally, a newly calcu-
lated CMR should be compared with a pre-
vious CMR from the same population to
determine whether the mortality rate is ris-
ing or falling. Such trend information can be
used as an overall evaluation of health,
nutrition and other interventions. However,
when prior mortality data are unavailable, a
rough rule-of-thumb can be used: 
• a CMR of less than 1 death per

10,000/day indicates a reasonable health
situation; 

• a CMR of more than 1 death per
10,000/day reflects elevated mortality; and 

• a CMR of more than 2 deaths per
10,000/day indicates a health emergency.

 



Calculating CMR using person-time units
The denominator of a mortality rate is the
number of people in the population; howev-
er, the denominator can also be seen as
being based on person-time instead of the
number of persons.  That is, a rate of 10
deaths per 10,000 per day may be seen as
the risk of death in 10,000 people during a
period of one day, or the risk in 5,000 peo-
ple during 2 days, or the risk in 1,000 peo-
ple during 10 days. In all three examples, the
denominator is 10,000 person-days (the
number of people in the population multi-
plied by the number of days in the time peri-
od). This will be important later when dis-
cussing the measurement of mortality in
cross-sectional surveys. The sample size
required to achieve a certain precision
around the estimate of the CMR is the num-
ber of person-time units required in the
denominator of the rate.

In general, if births and deaths are distribu-
ted evenly throughout the time period, then
each person who was born or who died
during the time period contributes, on ave-
rage, _ a person-time period to the denomi-
nator. For example, vital statistics systems

assume that births and deaths occur evenly
throughout the year. Therefore, each person
who was born or who died during the year
contributed about _ a year to the denomina-
tor. Use of the mid-interval population, as
described above, captures half of deaths and
half of births and is one way of adjusting the
population denominator for the incomplete
contribution of births and deaths.  

Age-Specific Mortality Rates (ASMR)
Age-specific mortality rates (ASMR) restrict
both the numerator and denominator to per-
sons of a certain age.  For example, a morta-
lity rate for persons 15-49 years of age is the
number of deaths of persons 15-49 years of
age divided by the mid-interval population of
persons 15-49 years of age (adjusted for the
length of the time period).

ASMR is often used to determine if the rate of
death is substantially different from that
expected in any specific age group.  For
example, in a survey in Kosovo, the death
rate among young men was much higher
than expected, indicating that some factor
disproportionately increased the risk of death
in this age group. 
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Figure 2.1 Age-specific mortality rates, Badghis Province, March 2001 - April 2002.
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Age-Specific Mortality Rate 
for children under 5 (ASMR-U5)
The age-specific mortality rate for children
under five (ASMR-U5) is calculated by
dividing the number of deaths of children
under age 5 during a specific time period
by the number of children under age 5.
This is often called the “under-5 mortality
rate”; however, as described below, this
term is also used for a completely different
measure of mortality in children under 5
years of age. For this reason, the term
“ASMR-U5” is used here to maintain a
distinction between these two different
measures.  

The ASMR-U5 often is used as a more sen-
sitive indicator of the affect of emergency
conditions on mortality. When health and
nutritional status in a population deteriora-
tes, the ASMR-U5 often changes earlier
and to a greater extent in a crisis situation
than the crude mortality rate because
young children are more susceptible to
health and nutrition insults  than older
children and adults.

Cause-specific mortality rate
The cause-specific mortality rate mea-
sures the rate of death due to a specific
cause (i.e., malnutrition-related deaths,
violence related deaths, etc.), and it
includes only those deaths attributed to
the cause of interest in the numerator.
The population denominator may inclu-
de the entire population, or if the cause
of death occurs predominantly in a sub-
group of the population, it may include
only that subgroup. For example, if 28
people in a population of 78,904 die
from tuberculosis during the course of a
year, the cause-specific death rate for
tuberculosis during this time period

would be 35.5 deaths from tuberculosis
per 100,000 population per year.
If data on the causes of deaths in a
population are available, cause-specific
mortality rates provide information
about the most important causes of
death. Such information can be used to
design intervention programs addres-
sing these causes. However, in many
populations, such information is lacking
and the causes of death must be obtai-
ned from other sources (see below).

Because the number of deaths from a sin-
gle cause is usually far lower than the
number of deaths from all causes (mea-
sured by the crude mortality rate), the
denominator of cause-specific death rates
is often expressed as per 100,000 popula-
tion. This allows the actual rate to be a
number greater than one. In the example
above, the cause-specific death rate for
tuberculosis could also be expressed as
0.355 deaths from tuberculosis per 1,000
per year, but that rate is less easily under-
stood than the larger number of 35.5
deaths per 100,000 per year. 

As mentioned above, the denominator of
mortality rates for causes of death which
occur predominantly or only in a certain
population group may include only those
most susceptible to death from that
cause. For example, death rates for uteri-
ne or ovarian cancer are almost always
expressed as the number of deaths per
100,000 adult women because deaths
from these causes are confined to
women. Similarly, death rates for prosta-
te cancer are calculated using a denomi-
nator consisting of the number of adult
men in the population.
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MORTALITY “RATIOS”
Some mortality rates are not truly rates,
even though they may be called a morta-
lity "rate."  These include rates which
use live births as a denominator, such as
the UNICEF under-five mortality rate, the
infant mortality rate and the maternal
mortality rate.  

The under-five mortality rate, or U5MR
as the term is most commonly used, is
the probability of dying before the age of
five, usually expressed per 1,000 live
births.  The U5MR cannot be calculated

directly from data on births and deaths
by age in a single year because the
deaths, for example, of four-year-olds
occur to children born four to five years
before the occurrence.  U5MR can be cal-
culated using life table methods, from
birth history data (the recording of the
date of each birth and the age of death
for those that have died), or using indi-
rect methods that are beyond the scope of
this manual. This measure of childhood
mortality is used most frequently by UNICEF
and others who conduct large health
assessment surveys.

Comparison of the two measures of under-5 mortality rates

Both U5MR and ASMR-U5 measure the mortality risk for children under 5 years of age,
but the two indicators express the risk differently.
• In the case of U5MR, the risk is expressed as the cumulative probability of dying

before age 5 years in a hypothetical group of 1,000 births.
• In the case of ASMR-U5, the risk is expressed relative to the mid-interval 

population as with the crude and other age-specific mortality rates.

Because U5MR expresses risk over 5 years, whereas ASMR-U5 expresses risk per
year, U5MR is often almost five times as large as ASMR-U5.

As each measure (U5MR and ASMR-U5) has its uses and its advocates, there is no
overwhelming reason to recommend one over the other; they are two different ways
of expressing much the same data. Since relief agencies tend to be more familiar with
age-specific mortality rates, which are derived in the same way as the CMR (counting
deaths during a period of time and dividing by a population denominator), that method
will usually be the one used in emergency assessments. Moreover, the usual nutrition
and mortality assessment survey done in emergency situations does not gather the
data necessary to calculate the U5MR; only the ASMR-U5 can be calculated.  

On the other hand, U5MR is used by UNICEF and others when measuring child morta-
lity in stable populations. It is presented as the measure of child mortality in many
summary publications, such as the State of the World's Children.  To avoid confusion,
any reporting on under-five mortality should specifically note whether it is calculated
as an age-specific mortality rate or as the probability of dying by the age of 5 years.
For WFP purposes, the ASMR-U5 should be used.



Infant Mortality Rate (IMR)*
The infant mortality rate (IMR) is the num-
ber of deaths in children under 1 year of
age in a given period divided by the num-
ber of live births in the same time period.
The infant mortality rate allows assess-
ment of the rate of death in the most vul-
nerable age group - children less than 1
year of age. It often rises earlier and faster
in the face of poor health and nutrition
than other mortality rates.

The infant mortality rate also is described
as a ratio since many of the children who
die and are recorded in the numerator
were born before the beginning of the time
period, and thus their birth is not recorded
in the denominator. If the time period is
1996, for example, then a six-month-old
child dying in March 1996 would have
been born in 1995; her death would add to
the numerator but her birth would not be
added to the denominator. Likewise, a
child born late in the year would still be at
risk of dying under the age of one for
much of the following year.

The difference between a ratio such as
the infant mortality rate and the usual
mortality rate can also be seen another
way. The infant mortality rate calculates
the chances that a live-born infant will
die before his first birthday - it is a cumu-
lative incidence. The denominator is the
population at the beginning of the time
interval of interest. A normal mortality

rate gives the average risk of dying dur-
ing the time interval for a person in a
population and represents a true rate.  It
uses as the denominator the average
population during the time interval, or
mid-interval population.

Maternal Mortality Rate (MMR) **
The maternal mortality rate (MMR) uses
as the numerator all deaths of pregnant
women or pregnancy-related deaths with-
in 42 days of the end of pregnancy. The
denominator is live births. Maternal
deaths are often a relatively rare cause of
death and, as such, the rates should be
calculated only for relatively large popula-
tions (more than 1,000,000).  Random
variation in the maternal death rate calcu-
lated in small populations with few births
may be misinterpreted as significant
trends, when they are not actually so. 

The maternal mortality rate is critical to
determine the need for antenatal and
obstetric services.  Although the actual
proportion of all deaths in a population
resulting from pregnancy-related causes
is often small, the effects of  a woman of
childbearing age dying are often much
greater for her family and the society than
the deaths of others in the population.
Therefore, in a certain country, if there
were 34,459 births in 2004 and 78 mater-
nal deaths, the maternal mortality rate
would be 226.4 deaths per 100,000 live
births.
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CROSS-SECTIONAL SURVEYS FOR
RETROSPECTIVE MORTALITY RATES
As mentioned above, it is better to
count deaths prospectively so that the
mortality rates calculated represent
recent events.  However, sometimes the
system to count deaths does not exist or
did not exist during an earlier time
period in which you want to measure
mortality. In such cases, mortality can
be measured using surveys. Just as with
nutritional status or other health outco-
mes, mortality information can be col-
lected from the randomly selected hou-
seholds. The people living in these hou-
seholds report the number of deaths
which have occurred in that household
during a specified time period. During
data analysis, the information on
deaths for all the households included
in the survey sample is put together.
The total number of deaths in all the
households is counted and becomes the
numerator of the mortality rate. The
denominator of the mortality rate is the
total number of people in the all the
households included in the survey sam-
ple. The time period is the period in the
recent past during which deaths are
asked about.  Hence, you do not need to
know the size of the entire population
surveyed or a count of the total number
of deaths in that population in order to
measure the mortality rate.

Determining the recall period
In order to calculate a mortality rate
from data obtained by a survey, only
deaths which occurred in a defined
period in the past, called the recall
period, should be included. To improve
the accuracy of mortality estimates in
cross-sectional surveys, the beginning
of the recall period should be a memo-
rable date known to everyone in the
population. For example, the start of the

recall period may be a major holiday or
festival (Christmas, beginning of
Ramadan, etc.), an election, an episode
of catastrophic weather or other remar-
kable event. The end of the recall
period is usually the date the interview
takes place. You can then calculate the
length of the recall period by counting
the days between the holiday or other
event marking the start of the recall
period and the date of data collection.
Of course, this is rarely a nice round
number of days, like 90 or 180 days.  

To detect such deaths, survey workers
ask respondents living in randomly
selected households to tell them about
deaths which occurred during this
recall period. The denominator of the
mortality rate, being the total number
of people living in selected households,
can also be seen as the number of per-
son-time units (i.e., the number of per-
sons in the selected households times
the number of time units in the recall
period). For example, if a survey selec-
ted 569 households in which 3,243 peo-
ple lived and the recall period was 7.3
months, the denominator would be
23,674 person-months. The same num-
ber of person-time units could be obtai-
ned from a recall period of 3.65 months
and a survey sample of 6,846 people.
The denominator of the mortality rate
can therefore be increased either by
increasing the number of persons in the
survey sample or by increasing the
number of time units (that is, the length
of the recall period).
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Lengthening the recall period is one way
to minimize the sample size.  However,
as you lengthen the recall period, you are
asking survey respondents to report
deaths which occurred in the more
distant past; naturally,an individual's
memory may become less reliable over
time. This is especially true if, along with
recalling the death, you also ask respon-
dents about the circumstances or causes
of the death.  Moreover, by lengthening
the recall period, you will produce an
estimate of the mortality rate for a longer
period in the past, which may be less
relevant to current needs than a more
recent mortality rate.  

Thus the sample size for a mortality rate
is the number of person-time units nee-
ded to obtain the desired precision
around the estimate of the mortality rate.
In acute emergencies, the person-time
unit is usually person-days to express the
mortality rate in terms of the number of
deaths per 10,000 population per day. In
stable populations, the mortality rate
may be expressed as the number of
deaths per 1,000 population per month
or per year. The procedure for calculating
the minimum sample size to achieve a

certain precision for the mortality rate is
described in the chapter on surveys.

If the mortality rate calculated from sur-
vey data includes all reported deaths
during the recall period, that rate is an
average for the entire recall period. It
also may also be possible to record
deaths as having occurred in specific
parts of the recall period. For example, if
the recall period is 9.5 months, one could
record the death as occurring in one of
three intervals: 1-3 months, 4-6 months,
or 7-9.5 months prior to the interview
date. Because this increases the comple-
xity of the mortality survey, it should
only be included if the additional infor-
mation is useful and if the persons inter-
viewed can reliably place deaths into
these shorter intervals. Most people tend
to recall important or traumatic events as
having occurred more recently than
actual fact, so care must be taken to be
sure responses are accurate. In practice,
in populations where calendar time is
not closely followed and dates are not
well remembered, recalling exactly when
deaths occurred can be very difficult.
Nonetheless, if a traumatic or important
date can be identified within the recall
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Advantages of a longer recall period

• A smaller sample size (i.e., number of
households) is needed for the same
precision, potentially saving resour-
ces and time.

• If deaths are recorded for specific
parts of the recall period, it is possible
to look at sub-intervals of time (e.g.,
before and after displacement) or to
examine monthly trends (depending
on sample size).

Disadvantages of a longer recall period

• Mortality rate may be less relevant to
current needs than a mortality rate
calculated for a more recent time
period.

• Additional information, such as cause
of death, becomes increasingly 
unreliable as the recall period 
lengthens.



period, separate mortality rates can be
calculated for both the period before and
the period after such a date.  For exam-
ple, some surveys done in displaced
populations have asked if a specific

death in the household occurred before
or after the household left its home villa-
ge.  Separate mortality rates could then
be calculated for the pre-displacement
and post-displacement periods.
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How long should the recall period be?

There is no absolutely “correct” length for a recall period for surveys measuring
mortality rates. The recall period should be based on the objectives of the survey
and the following factors:

• Accuracy: the recall period should be short enough to allow accurate recall of
information about the death.  For most purposes, a recall period greater than one
year probably will result in less accuracy.

• Statistical precision: the recall period should be sufficiently long to provide enough
person-time units to obtain the desired precision around the estimate of the morta-
lity rate. For sample sizes used in many surveys, such as 1,000 households, a recall
period substantially less than 90 days produces relatively poor precision. 

• Recent changes in mortality rates: if mortality rates are changing rapidly, you may
not be interested in the average rate over the last year, but rather the average rate
over the prior few months. The population should also have a relatively constant
mortality rate during the recall period. This may have to be assumed if no informa-
tion is available.

• Seasonality in mortality: if you are trying to measure the impacts on mortality of fac-
tors not determined by season, the recall period should be chosen to cover several
seasons so these effects can be mitigated.

• Logistic considerations: longer recall periods reduce the number of households
which need to be included in the survey sample and therefore the time needed to
complete the survey.

During the acute phase of an emergency, it may be advisable to use a short recall
period, such as 1-3 months, because you may be most interested in the mortality
rate for a very recent time period. When measuring mortality in stable populations
with less fluctuation in the mortality rate, much longer recall periods (such as one
or more years) can be used.

 



Mortality interview 
To estimate a mortality rate from a sur-
vey we need to know (a) the number of
people at risk, and (b) the length of time
over which they were at risk.  However,
the composition of some of the house-
holds will have changed during the recall
period (death, birth, migration into and
out of the household). As a result, the
number of people within each of the
households may not have been constant
during the recall period.  

Figure 2.2 demonstrates this concept gra-
phically.  Time moves from left to right,
with the vertical line on the left being the
beginning of the recall period and the
vertical line on the right being the end of
the recall period - usually the date of data
collection at each household.  The asses-
sment of mortality will count only those
deaths which occurred during the recall
period (those deaths occurring between
the vertical lines). Each horizontal line
illustrates a household member.  The top
line shows a household member who
lived in the household at the beginning
of the recall period and still lived there
when the survey team visited the house-
hold.  The other horizontal lines repre-
sent other household members who
entered or left the household during the

recall period by various means, including
birth and death. The dotted horizontal
lines represent household members who
died during the recall period; these per-
sons would be counted in the numerator
of the mortality rate.   The household
shown in Figure 2.2 had three members
at the beginning of the recall period and
also had three members at the end of the
recall period; however, only one person
was in the household during the entire
interval. At one time in the middle of the
recall period, the household had six
members.

Two main methods have been used to
count the number of people in a house-
hold in order to calculate a denominator
for mortality rates: the past household
census method and the current household
census method. For both methods, a hou-
sehold census is taken, whereby a list is
made of all the people living in the house-
hold.  In the past household method, the
census is done as of the beginning of the
recall period.  Interviewers might pose a
question such as, “At the time of {name of
holiday or event}, who lived in this hou-
sehold?”  In the current household census
method, the census is done as of the time
of the interview; the question often posed
is, “Who lives in this household now?” 
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Beginning of
recall period

Time End of recall period
(Usually when survey data collected)

HH member

Moved into HH
during recall period

Birth during recall period

Moved out of HH
during recall period

Death during recall period

Birth and death during
recall period

Figure 2.2. Household members' experience during the recall period

 



In this manual we recommend a modifica-
tion of the current household census
method.  Essentially, a census is done at
both the end and the beginning of the
recall period.  In order to calculate the
denominator you need to:  
1. Ask the household respondent to list all

the household members at the time of
the survey (the end of the recall period).

2. Ask the household respondent if each
of these household members were
present at the start of the recall period. 

3. Add to the household list all the mem-
bers of the household who were present
at the start of the recall period but are
not currently present in the household. 

4. Ask the household respondent the cur-
rent status of each of the members who
were in the household at the beginning
of the recall period but are no longer in
the household. Status may include alive
but living elsewhere, dead or unknown.

5. Ask the household respondent if each
person on the household list is younger
or older than 5 years of age. This
allows calculation of an age-specific
mortality rate for children under 5
years of age.  

6. Ask the household respondent if any
babies were born during the recall peri-
od and where these newborns are now.

The interviewer also can ask for additional
information if other indices of mortality
are to be calculated:
1. The age of each member. These data

confirm whether an individual is above
or below 5 years of age and allow a
demographic pyramid of the popula-
tion to be constructed. In addition,
other age-specific mortality rates could
be calculated, such as those shown
above for Badghis Province.   

2. The sex of each member. These data
allow calculation of separate mortality
rates for males and females.  

3. The date of each death if mortality
rates are to be calculated for sub-
periods within the recall period.  

4. The cause of death if cause-specific
mortality rates or proportional causes
of death are to be calculated.  

These data are collected on a form, using
a separate sheet for each household.
Figure 2.3 shows an example of the form.
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Figure 2.3  Example of household mortality data collection form

1
ID

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

2
Sex

F

M

M

F

F

F

M

M

F

M

M

F

M

M

M

3
Current

age 
(in years)

23

26

54

48

18

12

8

2 mos

4

1

3

29

33

8

31

Survey district: Ambo Village: Limbo Cluster number: 4

HH number: 23 Date: 12- Aug - 04 Team number: 2

4
Present

now

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NO

NO

NO

NO

5
Present at 

beginning of recall
period

Yes

Yes

Yes

Yes

NO

Yes

Yes

NO

Yes

Yes

NO

Yes

Yes

Yes

Yes

6
Current status
(1=Alive;
2=Dead;

3=Unknown)

1

1

1

1

1

1

1

1

1

1

1

2

1

1

3

Tally (if data on household members will not entired into the computer)

a. Number of HH members at end of recall period

b. Number of children < 5 years at end of recall period

c. Number of HH members at beginning of recall period

d. Number of children < 5 years at beginning of recall period

e. Total number of deaths 

Number
above

11

4

12

2

1

Data come
from:

Column 4

Columns 3 & 4

Column 5

Columns 3 & 5

Column 6



Sometimes survey managers may be tem-
pted to ask each household respondent
only the number of people in the house-
hold rather than listing each household
member. Although this may be faster, it is
far less accurate than asking the respon-
dent to list all the household members. We
therefore strongly recommend that the
household members are listed on a form
such as that above. 

The numerator of the crude mortality rate
in the survey sample is simply the total
number of all deaths counted in the survey
sample during the recall period  - that is,
the sum of all the numbers in row “e” for
all the households selected for the survey
sample. The population denominator of
the mortality rate is the average of the total
population in selected households at the
beginning of the recall period (the sum of
row “c” for all households) and the total
population in selected households at the
end of the recall period (the sum of row

“a” for all households). This average
population is then multiplied by the
number of time units in the recall period
to derive the person-time denominator
for the mortality rate.  The time and
population constants are then applied to
convert the mortality rate to a standard
form which can be compared to other
mortality rates.  

For under-five mortality, a comparable
process is followed. The numerator of the
under-five mortality rate is the number of
deaths in children under 5 years of age
which occurred in selected households, or
the total of row “f” for all households. The
denominator for this mortality rate is the
average of the number of children under 5
years of age at the beginning and end of
the recall period - that is, the average of
rows “d” and “b.” This mid-interval popu-
lation of children under 5 years of age is
multiplied by the number of time units in
the recall period, as described above.
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What to do with people whose status in the household is reported as unknown?

If such persons represent relatively few people who are no longer in the households,
they can be excluded from both the numerator and denominator.  

If they represent a large proportion of household members who are no longer in the hou-
sehold, two mortality rates can be calculated: one assuming that the unknown members
are alive and one assuming that the unknown members are dead. Some probing with mem-
bers of the community may also give you an idea whether those whose status is unknown
are more likely to be dead or alive but living elsewhere. For example, in a population where
many young men fled the household to join a fighting group which has not lost many mem-
bers in battle, heads of households may report their status as unknown, but they may be
likely to be alive. In other situations where attackers take household members away and
there have been mass executions, such household members may be more likely to be dead. 

In any situation where the number of persons with unknown status is larger than 10 per-
cent of the number of deaths, calculate two mortality rates (one rate excluding unknown
persons from the numerator, and therefore assuming that they are still alive, and the
second rate including unknown persons in the numerator and therefore assuming that
they are dead).

 



CAUSE OF MORTALITY 
One of the survey objectives may be to
determine the major causes of death dur-
ing the recall period.  During a cross-sec-
tional survey, this is done by asking ques-
tions of a surviving household member
who was present just before and during
the death of their relative. The questions
are meant to elicit a description of the
signs and symptoms experienced by the
person who died in order to determine
what illness caused the death.  This
process is notoriously difficult even with
an extended interview of a closely related
person very soon after death. Lists of vali-
dated questions exist; however, the inter-
view is much too long for most emergency
assessments and requires highly skilled
interviewers.  More abbreviated lists of
questions have been used in some sur-
veys, but such lists have not been proper-
ly validated.  

Nonetheless, some causes of death may be
distinct enough to diagnose with fewer
questions.  For example, malnutrition may
be suspected as a cause of death if the
population being surveyed has experi-
enced famine and food insecurity, if the
surviving relative reports lack of food in
the household and if the deceased person
had rapid weight loss in the few weeks
before death. In addition, some diseases
are well known by mothers and others in
the society.  Many cultures and languages
have specific terms for measles, neonatal
tetanus and other common illnesses with
relatively unique appearances.   

In many situations of conflict, it may be of
interest to determine if deaths have been
caused by war-related violence. Because
such violence is easily identified by lay
people, a short series of questions, such as
those below, can often accurately identify
deaths due to this cause.

Questions to detect war-related violence:

1) “Did (the person) die from some sort of
injury such as being assaulted, shot or
stabbed, a car accident, a fall, drown-
ing, poisoning, burn, bite or sting?”
If YES, go to next question.  
If NO, record death as not related to
injury or violence.

2) “Was this injury caused by someone
fighting the war such as from a bullet,
bomb, mine, machete or assault?” 
If NO, record non-war-related injury or
violence as cause of death. 
If YES, record war-related injury or vio-
lence as cause of death.

War-related violence normally affects
only particular areas within the whole
survey area. As a result, if war-related
violence was a major cause of death dur-
ing the recall period, the sample size may
have to be substantially larger to meas-
ure mortality rates with any precision
(see chapter on surveys for more detailed
explanation). Nevertheless, determining
the contribution of war-related violence
to overall mortality may be important in
many situations.

In general, because of the complexity of
determining the causes of deaths in cross-
sectional surveys through interviews,
alternate sources of data should be used
to determine the causes of death. Such
sources could be disease surveillance,
death registration, clinic or hospital log
books, or others.  If other sources of data
on causes of deaths do not exist, such
information could be collected during
surveys if the following conditions exist:

• If local terms exist for causes of inter-
est, and respondents can reliably iden-
tify them.

• If the causes of interest consist only of
violence. 
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Example 2.3 Calculation of mortality rates from a cross-sectional survey

The data for a cluster sample survey were gathered between June 11 and 17.  The sam-
ple contained 387 households. At the end of Ramadan, the November 14, before the sur-
vey, 2,818 people lived in the households selected for the survey sample, of which 535
were children under 5 years of age.  At the end of the recall period (i.e., at the time of sur-
vey data collection), the population of these selected households was 2,827, of whom 578
were children under 5 years of age. During the recall period, 44 people died; 31 of these
deaths were children under 5 years of age. Seventeen adults had left the household
during the recall period and were living elsewhere; 4 adults were no longer in the house-
hold, and their current status was unknown.  

The first step in calculating any mortality rate is to determine the length of the recall
period.  The mid-point of data collection fell on June 14;  this date can be used as the end
of the recall period.  There are 213 days between November 14 and June 14. These 213
days are equivalent to 7 months (November 14 - June 14).  

Crude mortality rate (in deaths per 10,000 population per day)

The denominator equals the average population size:

(2,818 + 2,827) = 2,822.5
2 

multiplied by the length of the recall period:

2,822.5 persons   x  213 days =   601,192.5 person-days

The numerator equals the 44 deaths reported in all ages during the recall period. Therefore,
the mortality rate equals:

          44 deaths           x   10,000   =   0.73 deaths per 10,000 population per day
601,192.5 person-days

Crude mortality rate (in deaths per 1,000 population per month)

If the CMR is to be expressed as deaths per 1,000 per month, the recall period would be 7
months.  Therefore, the denominator would be:

2,822.5 persons  x  7 months =  19,757.5 person-months

and the mortality rate would be:

             44 deaths           x 1,000  =  2.22 deaths per 1,000 population per month
19,757.5 person-months
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Age-specific mortality rate for children under 5 years of age (in deaths per 10,000 
population per day)

The denominator equals the average size of the population of children under 5 years of age:

(535 + 578) =  556.5
2 

multiplied by the length of the recall period:

556.5 persons   x  213 days =   118,534.5 person-days

The numerator equals the 31 deaths reported in children under 5 years of age during the
recall period.  Therefore, the mortality rate equals:

          31 deaths          x   10,000   =   2.62 deaths per 10,000 population per day
118.534.5 person-days

Age-specific mortality rate for children under 5 years of age (in deaths per 1,000 
population per month)

If the age-specific mortality rate for children under 5 years of age is to be expressed 
as deaths per 1,000 per month, the recall period would be 7 months.  Therefore, the 
denominator would be:

556.5 persons   x   7 months   =  3895.5 person-months

and the mortality rate would be:

          31 deaths          x   1,000  =  7.96 deaths per 1,000 population per month
3895.5 person-months
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Carrying out a survey requires many
skills, much patience and a substantial
investment of time but, when well con-
ducted, the value to WFP will far out-
weigh the costs. This section summarizes
some of the many steps involved and
provides guidance on how each of these
steps may be completed. It also high-
lights, for many of the steps described,
some of the more common mistakes and
how to avoid them. Additional guidance,
and more thorough discussions of the
theoretical aspects of surveys, can be
obtained from the references listed else-
where in this document. 

Key steps in carrying out a survey
include the following:
1. Decide whether a survey is neces-

sary. If a survey is deemed necessary,
then the following steps would apply.

2. Define survey objectives and define
the geographic target area to be
included in the survey.

3. Determine what information to col-
lect and from which population sub-
group it will be collected.

4. Gather background information nec-
essary for carrying out the survey and
meet with community leaders, local
authorities and organizations that
may be concerned with nutrition.

5. Determine the appropriate sampling
method.

6. Calculate sample size.
7. Select the sample.
8. Determine the schedule for the sur-

vey, and obtain and prepare supplies
and equipment.

9. Design the data collection form and
surveyor's manual.

10. Select and train survey workers.
11. Field test data collection forms and

data collection procedures.
12. Collect the data.
13. Enter the data and assess its quality.
14. Analyse the data and present the

results. 
15. Disseminate findings in presenta-

tions and reports.

Although listed roughly in order of their
execution, some of the tasks will have to
be done simultaneously or out of order
in some circumstances and may need fre-
quent revisiting. No manual or set of
instructions can possibly instruct a
novice survey manager in all the poten-
tial technical and logistic complications.
For this reason, the advice of an experi-
enced person should be sought at many
points in the process of planning and car-
rying out a survey.
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Key messages
• How to determine whether a survey is necessary
• What information is needed to prepare for a survey
• How to choose appropriate sampling methodology and calculate sample size
• How to select the survey sample
• How to train the survey team and develop survey materials
• How to collect survey data and assess its quality
• Presenting the results

 



1. DECIDE WHETHER A SURVEY
IS NECESSARY
The decision to undertake a nutrition sur-
vey usually will be made with local or
national government authorities and other
partner agencies. The actual decision-mak-
ing process will depend on local circum-
stances and relationships. It is, however,
always important to share information
about when and where you plan to under-
take a nutrition survey to prevent unneces-
sary duplication and overlap of surveys. 

Conducting a nutrition survey is expensive
and time-consuming. Before starting a sur-
vey, you should answer the following
questions:
• Are the results crucial for decision-

making?
If a population's needs are obvious,
immediate programme implementation
is the first priority. For example, if there
has been a natural disaster, such as an
earthquake or landslide, and it is clear
that the population's main food source
has been destroyed, it may not be nec-
essary to undertake a nutrition survey
before distributing food. Similarly, if
another agency has recently7 carried
out a nutrition survey in the same area,
and the context has not changed con-
siderably, then it should not be neces-
sary to repeat the process. However, if
current population needs must be
determined or if WFP requires out-
come or baseline data for a specific
project, then it may be necessary to
carry out a survey. Thus, the imple-
mentation of WFP programmes may be
sufficient justification for carrying out
a nutrition survey if data are unavail-
able from other sources.

• Are the survey results going to be used
to take action?
There is no point in undertaking a
nutrition survey if you know that a
response will not be possible. If there is
no capacity to implement an interven-
tion to address the identified needs, or
if the survey objectives do not address
WFP Strategic Priorities, further
thought should be given to the useful-
ness of initiating a survey.

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

Unless these three prerequisites are ful-
filled, there is probably insufficient rea-
son to undertake a survey; other data col-
lection techniques may be more appro-
priate and efficient. Such data collection
techniques may include nutrition and
disease surveillance, food market moni-
toring, qualitative assessment of food
supplies and household food economy,
screening of all persons in the vulnerable
population and other techniques. In gen-
eral, because surveys gather data at a
single point in time, a single survey has a
very limited ability to explore causality.
To more completely understand nutri-
tional problems in a population, addi-
tional information about the causes of
malnutrition, which cannot be collected
in a survey, must be obtained by other
means, such as qualitative assessment
techniques.

Surveillance data are often especially
useful to answer public health or nutri-
tion questions.  In many populations,
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information on the number of cases of
communicable diseases is collected rou-
tinely from health care providers, such as
clinic and hospital personnel, both public
and private. Nutrition surveillance is also
often carried out by reporting anthro-
pometry from clinics where growth mon-
itoring is done to central public health
authorities. Of course, because most sur-
veillance data are collected from health
facilities, they are relevant to people who
come to clinics for curative or preventive
care. Often such people are quite differ-
ent from those who do not come to
health care workers for services. As a
result, surveillance data rarely are truly
representative of the entire population.
As will be described in this chapter, sur-
veys can provide just such representative
information if carried out correctly. 

Because surveillance systems gather data
continuously over time, such data are
especially well suited for following trends
in the incidence or prevalence of the dis-
ease reported in the system. For example,
if the surveillance system has not under-
gone major changes in a period of five
years, it can show whether the number of
cases of a specific disease has increased,
decreased or remained the same during
this time period. In general, because sur-
veys gather data at a single point in time,
data from a single survey cannot be used
to follow trends. Moreover, because sur-
veys collect data on possible contributing
factors at the same time they collect data
on the disease of interest, you often cannot
tell which came first, the risk factor or the
disease.  For this reason, surveys usually
are not the best way to explore causality.
To more completely understand nutritional
problems in a population, additional infor-
mation about the causes of malnutrition
should be obtained by other means, such
as qualitative assessment techniques.

2. DEFINE SURVEY OBJECTIVES AND
DEFINE THE GEOGRAPHIC TARGET AREA
TO BE INCLUDED IN THE SURVEY
You must be clear about your objectives
before starting a nutrition survey. Precise
and clear objectives will make it much
easier for your team, collaborating organ-
izations, the survey population and
donors to understand what you are trying
achieve. Clear objectives will also make
the analysis of survey data much easier
by guiding which analyses will answer
the basic questions that prompted the
survey. Often, a nutrition survey is
undertaken to fulfil the following types of
objectives:

• To measure the proportion of individu-
als in specific groups, often children 6-
59 months of age or women of child-
bearing age, with malnutrition or
anaemia. Such data can be used to
determine the need for specific nutri-
tion interventions. 

• To measure the coverage of feeding
programs - that is, the proportion of
individuals in specific groups who
are beneficiaries of a nutrition pro-
gram - for example, the proportion of
moderately malnourished children
who receive food from a supplemen-
tary feeding program or the propor-
tion of families who have received
food from the general ration distribu-
tion. These results can measure
whether a program is reaching the
intended beneficiaries.

• To establish a baseline against which
changes in nutritional status over time
can be compared by carrying out a fol-
low-up survey. Although such data are
sometimes used to measure the effec-
tiveness of a program, there may be
many factors that can influence change
over time in addition to the implemen-
tation of a specific nutrition program. 

 



Serial surveys meant to demonstrate
changes in nutritional status should be
planned carefully. For example, baselines
and follow-up surveys meant to detect
changes over time could be done in the
same population and at the same time of
year in order to minimize the differences
between populations and the effect of sea-
sonal changes in nutritional status. In
addition, an apparent difference between
surveys may be the result only of sampling
error, described later in this manual. You
should not conclude that a statistically sig-
nificant difference exists between the
results of two surveys without the use of a
statistical test. In addition, surveys over
time in an intervention population (that
which receives a programme) and a non-
intervention population (that which does
not receive a programme) may provide
evidence that a particular program has
caused a change in nutritional status. The
intervention population is the population
that receives a program, and the noninter-
vention group is similar population that
does not receive the program. 

Undertaking a nutrition survey provides
an ideal opportunity for agencies to learn
more about the population they are assist-
ing or planning to assist. When undertak-
ing a nutrition assessment, it may be use-
ful to collect additional information on the
population, such as mortality, immuniza-
tion and nutrition programme coverage
data. Objectives related to these health
outcomes should be included in the list of
survey objectives. Such objectives could
include
• Estimating the coverage of feeding pro-

grams;
• Estimating mortality rates (crude and

under-5 years); and
• Estimating the coverage of measles

vaccination and vitamin A supplemen-
tation.

You must decide in which area the survey
should be conducted, and you must define
this area carefully. Remember that the area
from which the survey sample is selected
is the only area to which your survey
results can be generalized. You will not be
able to say anything about an area or pop-
ulation that was not eligible to be selected
for the survey sample. 

In most cases, the area chosen will corre-
spond to an administrative or government
area, such as a district or province. For
WFP purposes, sometimes the area chosen
for a survey will correspond to areas
where WFP is implementing a programme
or is investigating the need to implement a
programme. The survey ideally should be
conducted in an area where the whole
population has a similar nutritional situa-
tion because the final estimate of the
prevalence of malnutrition can be applied
only to the entire population from which
the sample was selected. It cannot be
applied with any statistical precision to
any subgroup or sub-area within the sur-
vey population or area. If you conduct a
survey in an area in which different groups
have very different nutritional statuses, the
results will be an average of these different
nutritional statuses. For example, if some
provinces in a particular nation have suf-
fered drought and crop failure while others
have not, it would not be very useful to do
a nationwide survey to determine which
provinces are in greatest need of assis-
tance. The result of such a survey would
produce only an average measure for the
entire nation.
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COMMON MISTAKE #1:
Selecting the area to be assessed on the basis of accessibility or the 
presence of aid organizations, not on the need for a survey.

Explanation: Nutrition surveys should be done to answer specific programmatic
questions, such as “Does this population need feeding programmes?” or “What
type of feeding programmes are needed by this population?” or “When we measu-
re nutritional status in one year's time, will there be an improvement in compari-
son to this baseline?” Therefore, the selection of the area to assess by carrying out
a survey should contain a population about which someone needs answers to spe-
cific questions. A population should not be chosen because they are easier to reach
than other populations (e.g., closer to the capital city or on a better road). Surveys
done in more easily accessible populations may be biased because populations
which are easier to reach may be substantially better off than populations in more
remote or less secure locations. As a result of choosing the easier population,
important resources of food, money and personnel may be directed to a population
in which the need for interventions is not as great as in other populations.  

Solution: Be sure the area you select for a survey truly needs a survey; that is,
be sure that the area has a potential need and that the capacity exists to take
action on the basis of the survey results.

STOP

GO

COMMON MISTAKE #2:
Always selecting the area to be assessed on the basis of administrative 
delineations, not on environmental or other characteristics more likely to 
determine risk of malnutrition.

Explanation: The decision regarding which geographic area to include in a survey
should be based on (1) who needs the survey results, and (2) what decisions need
to be made. For example, if knowledge of the prevalence of malnutrition in a pro-
vince is required to decide whether to request food assistance, the selection of sur-
vey sites should be made from all communities in the province, regardless of the
province's geologic or ecologic boundaries. On the other hand, if there is strong
suspicion that, for example, the people living in the mountains have a greater shor-
tage of food, then it may be best to target the mountainous districts for the survey
and exclude districts in the lowlands. Of course, if the survey is done to measure
the outcomes of an intervention, the population to be included in the survey
should be potential recipients of that intervention. In general, decisions regarding
all aspects of survey design should be determined by the questions the survey is
meant to answer and the use to which the results will be put.  

Solution: Define the area to be included in the survey according to who needs
the information and what will be done with the information.

STOP

GO



3. DETERMINE WHAT INFORMATION 
TO COLLECT AND FROM WHICH 
POPULATION SUBGROUP IT WILL BE
COLLECTED
In large part, what information you will
collect in the survey will be decided when
formulating the survey objectives.
However, additional information may be
included in the list of major objectives.
When making the list of data to collect,
remember that data collection requires
time and money. Survey workers should
not be overburdened by collecting informa-
tion which will not be analysed or used to
improve the health of the population. Also,
remember to collect all the data necessary
to meet the survey objectives. Some types
of information may be necessary only
during data analysis. For example, if you
are assessing the nutritional status of adult
women by using body mass index (BMI),
remember to determine pregnancy status
for each woman included in the survey
sample because pregnant women will have
to be excluded during the analysis of BMI.
If cluster sampling is done, you will also
need to know how to identify which clu-
ster each household or individual belongs
to in order to calculate appropriate confi-
dence intervals. Therefore, you must
record in each data set the cluster number
for each household, child, woman and any
other unit of analysis.

At this point you will also need to decide
what age group to measure. For many
nutrition and health outcomes, the sub-
groups selected to measure are the groups
at greatest risk of the nutritional deficiency.
For example, anthropometric surveys of
acute and chronic malnutrition usually tar-
get children aged 6-59 months. Young
infants may be included if you suspect that
there is an acute nutritional problem in this
group. Young children and women of chil-
dbearing age may be included because

these groups are at greatest risk for anae-
mia, and adolescents, especially adolescent
girls, may also be included if there is suspi-
cion that this age group is at particular risk
for anaemia or other nutrition conditions.
If you are in doubt about which group to
include in measurement of some health or
nutrition outcome, consult an expert in
that disease or condition.

In order to organize the data, you could
make a complete list of all the data you
wish to collect during the survey. The par-
tial list below details the data needed to
assess some health and nutrition outcomes
in children 6-59 months of age:

For children 6-59 months of age currently
in household:
A. Village name, cluster number, household

number
B. Date of birth, age in months, or both
C. Sex
D. Vaccination status

1. Tuberculosis (BCG) vaccine-by scar, 
mother's history or vaccination card

2. Measles- by mother's history or 
vaccination card

E. Recent morbidity
1. Diarrheal disease
2. Acute respiratory infection

F.  Nutritional status
1. Malnutrition

a. Weight
b. Height or length
c. Presence of bilateral oedema

2. Anaemia
a. Hemoglobin

3. Vitamin A
a. Presence of night blindness 
b. Serum vitamin A level 
c. Coverage of Vitamin A capsules

4. Enrolled in
Supplementary/Therapeutic Feeding 
Program, currently or recently 
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Such a list should be made for each tar-
get subgroup of the population. Creating
such a list:
• Helps to ensure that nothing essential is

forgotten; 
• Identifies the specific equipment and

supplies which will be needed for the 
survey;

• Allows others to review what data will
be collected in the survey; and

• Organizes the data in the order it may be
included on the data collection form.

COMMON MISTAKE #3:
Using mid-upper arm circumference (MUAC) as the only anthropometric index
of acute malnutrition.

Explanation: Some survey managers feel that measuring weight and height in the
field using scales and height boards is too complex, while measuring MUAC requi-
res only a MUAC tape. However, MUAC is not the best index for use in nutrition
assessment surveys for the following reasons:

• The size of a child's upper arm increases as the child gets older. Therefore, if the
same cut-off point (often <12.5 cm) is used to define malnutrition for all ages of
children 12-59 months of age, a younger child is more likely to be defined as mal-
nourished than an older child, regardless of their actual nutritional status.  

• Taking a MUAC measurement is difficult to do accurately. If the measurer pulls
the tape too tightly, the measurement will be spuriously low. If the measurer does
not pull the tape tightly enough, the measurement is spuriously high. Several stu-
dies demonstrate that inter-observer and intra-observer error are both quite high
with MUAC measurements. Moreover, if all measurers pull too tightly, then the sur-
vey will overestimate the prevalence of acute malnutrition. Likewise, if the tape is
consistently not pulled tightly enough, the survey will underestimate the prevalen-
ce of acute malnutrition.

• MUAC measures only acute malnutrition. As a result, MUAC cannot tell you if
children are chronically malnourished. In some populations, chronic malnutrition
may be more important than acute malnutrition.
MUAC may be used to screen large numbers of children to determine who needs
admission to supplemental or therapeutic feeding. However, such data should not
be used to estimate the prevalence of malnutrition in the population.

Solution: Use weight-for-height instead of MUAC to measure acute 
malnutrition.

STOP

GO
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COMMON MISTAKE #4:
Always excluding infants under 6 months of age.

Explanation: Infants under 6 months of age often are not included in nutrition sur-
veys for various reasons. 

First, in most populations, infants under 6 months of age are considered less vul-
nerable to acute malnutrition. Such children are relatively protected from food
shortages because typically most of their diet consists of breast milk. Unless the
mother is very ill or very malnourished, the supply of breast milk is usually suffi-
cient for young infants; therefore, food shortage is less common in breastfeeding
infants. Nonetheless, there may be situations where maternal health or nutritional
status is so poor that some women may not be able to adequately breast feed their
young infants, or young infants may have substantial exposure to communicable
diseases which lead to malnutrition. There may be other situations where the sur-
vey is meant to evaluate specific programs targeting young infants.. In such cases,
it may be desirable to include children under 6 months of age in the survey sam-
ple. However, it should be kept in mind that the number of infants under 6 months
of age included in most population-based household surveys will be relatively
small. As a result, a separate estimate of the prevalence of malnutrition for just this
group will have very little precision.  

Second, many survey workers are less comfortable handling such small children.
Survey workers should be reassured that weighing and measuring young infants is
not difficult, especially if using the UniScale or another scale which allows wei-
ghing of children in the mother's arms. The decision to include infants under 6
months of age should be based upon the need to assess their nutritional status, not
on perceived difficulties with their inclusion in the survey sample.

Solution: Include infants under 6 months of age in the survey target popu-
lation if there is reason to believe that they are unusually vulnerable to
malnutrition.

STOP

GO



GATHER BACKGROUND INFORMATION
NECESSARY FOR CARRYING OUT THE
SURVEY AND MEET WITH COMMUNITY
LEADERS, LOCAL AUTHORITIES AND
ORGANIZATIONS THAT MAY BE 
CONCERNED WITH NUTRITION
Many types of information are necessary
to plan a nutrition survey, and a good vari-
ety of it can be garnered from discussions
with community leaders and health care
workers, from reports of prior assess-
ments, or from other sources. The logistics
of planning a survey often can be a more
time-consuming process than it would
appear. It is very important that this plan-
ning phase is comprehensive and well
developed: the positive effects will be
apparent once the survey is underway.  To
begin designing the survey, it is advisable
to gather the following information: 

1) To calculate the sample size, it is nec-
essary to obtain either data on the
most current estimate of the preva-
lence of malnutrition or information
that can be used to estimate this
prevalence.

2) To determine which sampling
method to use, it is necessary to
obtain information about what data
are available at the local, regional
and national levels.

3) To carry out the first stage of multi-
stage cluster sampling, it is often
necessary to identify local geograph-
ic units with corresponding popula-
tion size.

4) To calculate the number of households
to be selected in order to obtain data
on the required number of children
and women, the average number of
women and children per household is
necessary.

5) To construct a local calendar used to
estimate children's ages in populations
where date of birth is frequently not

known, it may be necessary to obtain
information on seasonal and historical
events. 

6) To establish referral systems for severe
malnutrition, information on nutrition
programs and health infrastructure will
be needed.  

7) And to aid in planning everything from
the survey teams' work to the time
schedule to the geographic areas
selected for the survey sample, maps
are of course necessary. 

It is absolutely essential to meet with com-
munity leaders and local authorities dur-
ing the survey planning process and data
collection. During your visit you should:

1) Make sure the community fully under-
stands the objectives of the survey. If
the population does not understand
why you are doing a survey, they may
not cooperate with data collection.

2) Agree on the dates of the actual sur-
vey with the community and local
authorities to avoid conflict with
other community activities, such as
major holidays, market days or food
distribution days.

3) Obtain information on security and
access in the survey area. 

4) Obtain letters of permission from the
local authorities, addressed to the dis-
trict or village leaders, stating that
you will be visiting. The letters
should explain why you are conduct-
ing a survey and ask for the popula-
tion's cooperation.

Of course, national and local government
officials should be consulted regarding the
necessary permits and clearances. Ethical
review by an institutional review board
may be required for survey procedures.
Some countries require permits for
research and may define any survey data
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collection as research. In addition, specific
export permits may be required to remove
biologic specimens from the country if lab-
oratory testing is to be done elsewhere
(such as in the case of testing for some
micronutrient deficiencies).

5. DETERMINE THE APPROPRIATE 
SAMPLING METHOD
Although there are many ways to choose
samples, the methods broadly fall into
one of two categories: non-random sam-
pling and random sampling. Non-ran-
dom sampling does not guarantee a sam-
ple representative of the larger popula-
tions and is rarely used in epidemiologic
studies or surveys. For these reasons, it
will not be further described in this man-
ual. In contrast, random sampling very
frequently is used to select samples for
surveys. Random sampling is defined as
sampling where (1) the selection of each
unit is done at random, and (2) the like-
lihood that any one unit is selected is
finite and calculable. This means that, if
you are selecting a random sample of
households from a population, you could
calculate the probability that any specific
household in that population will be cho-
sen for the sample.

Definitions
To discuss the various sampling methods,
some terminology must be defined:

• Sampling universe - the entire group of
sampling units (commonly households
or persons) who are eligible to be
included in the survey sample. This
population should match the popula-
tion for which you are trying to esti-
mate the outcomes measured in the
survey. For example, if a survey is to be
done in a province in order to estimate
what proportion of households have a
safe water supply, the sampling uni-

verse would be every household resid-
ing in that province on the day sam-
pling is done.

• Sampling frame - the list of all the sam-
pling units from which you will choose
your sample. The sampling frame
should match the sampling universe as
closely as possible; however, in some
surveys, it does not match completely.
For example, if a telephone survey
wants to determine what proportion of
adults have arthritis, the sample may
be selected from persons listed in direc-
tory assistance. As a result, an adult
who does not have a telephone cannot
be included in the sample, even though
the sampling universe includes all
adults in the population. 

• Sampling unit - the unit that is selected
during the process of sampling. If you
select households from a list of all
households in the population, the sam-
pling unit is the household. If you are
selecting districts in the first stage of
cluster sampling, the sampling unit at
the first sampling stage is district.

• Basic sampling unit or elementary unit
the sampling unit at the last stage of
sampling. In a multi-stage cluster sur-
vey, if you select first villages, then
select households within selected vil-
lages, the basic sampling unit would be
household.

• Sampling fraction - the proportion of all
sampling units in the sampling frame
which were selected or will be selected
for the sample. If you want a sample of
100 households from a list of 10,000
households, the sampling fraction is. 
100÷10,000=0.01 Thus, one of every
100 households in the sampling frame
is selected for the survey sample.
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• Sampling interval - the inverse of the
sampling fraction. This is used when
carrying out systematic random sam-
pling. For example, in the example
above, the sampling interval would be
100. If you are selecting households by
walking down the street and selecting
every 100th household, you would
count households until 100 is reached
and include that household in the sam-
ple. Then you would continue counting
until the 200th household is reached
and include that household in the sam-
ple, etc. 

• Respondent - the person who answers
the questions during an interview.

• Survey subject - the person about
whom data are collected in the survey.

If the survey is collecting dietary infor-
mation on young children, the children
are the survey subjects, but the respon-
dent is probably the child's mother or
other adult caretaker who answers the
questions during the interview. 

• Unit of analysis - that unit for which the
data are analysed. In the example above
where dietary data are obtained for
young children, the unit of analysis
would be children. However, if you 
calculated the proportion of mothers 
providing adequate complementary feed-
ing to their children, the unit of analysis
would be mothers. If you 
calculated the proportion of households
in which children were provided with
adequate complementary feeding, the
unit of analysis would be the household.
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Example 3.1 Application of terminology to a hypothetical survey

As an example, a hypothetical two-stage survey is conducted in a province. The sample
size for the survey is 500 households out of 100,000 households in the province. Villages
are selected using the PPS methodology (described later) from a list of all possible villa-
ges in the province. Households are then randomly selected from a list of all the house-
holds in each selected village. In each selected household, the head of the household
reports on how frequently meat is served to the mother of any young children in the hou-
sehold, and each child 6-59 months of age is weighed and measured. The elements of this
survey are as follows:

• The sampling universe for the whole survey is all households in the province at the time
of the survey.

• The sampling frame for the first stage of sampling is the list of all villages in the province
from which the sample of villages is chosen. The sampling frame in the second stage of
sampling consists of the list of households in each selected village. 

• The sampling unit is the village.
• The basic sampling unit is the household.
• The sampling fraction for the whole survey is 0.005 (500÷100,000 ).  
• The sampling interval, if systematic random sampling was used to choose households

directly from a list of all 10,000 households, would be 200.
• The respondent for the question about meat is the head of the household.
• The survey subject for the question about meat is the mother of a young child.
• The unit of analysis when calculating the proportion of mothers who get meat at least

once a week is mothers.
• The survey subject for the anthropometric measurements is the child 6-59 months of age.

 



SELECTING A SAMPLING METHOD
The decision about which to make the
basic sampling unit (children or house-
holds) depends on what information is
available before beginning the sampling.
For example, some villages or refugee
camps may have lists of children under 5
years of age. In such cases, it may be
easier to directly select children to
assess. However, in most places, the
basic sampling unit will be the house-
hold because households may be listed
in registration databases or because hou-
seholds are easier to identify and select
after arrival in a village or camp. 

Systematic or Simple Random
Sampling (SRS)
Different sampling techniques are more
appropriate in different situations. If a
complete list of sampling units (house-
holds or children) is available for the

entire population, you can choose a sam-
ple by systematic or simple random sam-
pling. In SRS, individual basic sampling
units are chosen directly from a list of all
eligible basic sampling units. These
techniques will be described further.

Systematic random sampling can also be
done on the ground without having a list
of all basic sampling units. If the actual
shelters are arranged in some order and
the total number of households in the
sampling universe is known, then a sam-
pling interval (n) can be calculated to
obtain a certain sample size and every
nth household can be selected by wal-
king or driving through the population
and counting houses. Figure 3.1 shows a
photograph of a refugee camp in which
this technique was used to select a sam-
ple, even though there was no paper or
computer list of all households.
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Figure 3.1 Cegrane Refugee Camp in Macedonia, May 1999.

 



Cluster sampling
Cluster sampling is a sampling method
in which the first sampling step invol-
ves selecting collections of persons or
households instead of sampling house-
holds or persons directly. If there is no
list of all the sampling units in the
population and the houses are not pla-
ced in a regular order, you may have to
do cluster sampling. 

For example, you may choose a sample
of villages in a province as the first
stage of sampling because there is no
sampling frame for the entire sampling
universe; that is, there is no list of hou-
seholds for the entire province. Once
you arrive at each selected village, you
then select a sample of households
within that village.

Cluster sampling is done very frequently.
It allows random sampling in situations
where simple or systematic random sam-
pling of households either is not possible
or is inefficient. However, as described
later, cluster surveys often need larger
sample sizes because they are inherently
less precise than surveys of the same
sample size done with simple or syste-
matic random sampling.

Another distinct advantage of cluster
sampling occurs when sampling a wide-
ly dispersed population such as rural
households. In cluster sampling, all the
basic sampling units, such as house-
holds, are grouped together into clu-
sters, so that the distance between basic
sampling units within a cluster can be
small. The only long-distance travel of
the survey teams is between clusters. If
simple or systematic random sampling
were used, each basic sampling unit
might be quite far apart, resulting in
substantial travel to visit each one.

6. CALCULATE SAMPLE SIZE
Sampling error, confidence intervals,
precision and P values
To discuss sample size calculations, one
must understand some additional con-
cepts. Most surveys which measure the
prevalence of malnutrition or mortality
rates actually measure the nutritional sta-
tus of a sample of children and mortality
in randomly selected households chosen
from the population of concern. There will
always be some difference between the
survey results and the population from
which the sample was selected. For exam-
ple, if many samples are selected of 6 per-
sons from a room which contains 10 men
and 10 women, samples will sometimes
contain 3 men and 3 women, but might
also contain 4 men and 2 women, 2 men
and 4 women and sometimes even 1 man
and 5 women or 5 men and 1 woman.
Samples which are very different from the
entire population are much less likely to be
randomly selected than samples which are
similar to the entire population. The diffe-
rence between the result calculated from a
sample and the true value for that outco-
me in the entire population is called sam-
pling error. Of course, we are usually doing
a survey because we don't know the
results for the entire population, so we
usually cannot compare the survey results
to the population results. 

The size of the sampling error can be mea-
sured and expressed in many ways. The
standard error is one such measure of
sampling error; however, the most com-
mon method used when presenting survey
results is confidence intervals (sometimes
called confidence limits). If a survey were
repeated many times with the same sam-
pling methods and the same sample size,
95 percent of the confidence intervals
around mortality rates or malnutrition pre-
valence calculated from these surveys
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would include the true population value.
Thus, the 95 percent confidence interval is
an expression of how certain we are that
the actual result in the population is simi-
lar to that obtained from a survey.

For example, a survey estimates a preva-
lence of wasting of 8.7 percent among
young children, with a 95 percent confi-
dence interval of 7.1 percent - 9.5 per-
cent. We are then 95 percent sure that the
true prevalence of wasting in the popula-
tion in which the survey was done is bet-
ween 7.1 percent and 9.5 percent. There
is a small probability that the prevalence
is less than 7.1 percent or greater than 9.5
percent. The confidence interval is often
presented as an interval, but it can also
be written as ± X percent. This type of
expression is often seen in newspaper
accounts of the results of a public opinion
survey. For example, a report may say
that 68 percent ± 3 percent of people
favor a certain policy. This means that the
confidence interval for the estimate of 68
percent is 65-71 (68 - 3 through 68 + 3).
Note that one must be very careful to
determine if ± component is the confi-
dence interval, a standard error or a stan-
dard deviation.

Precision, that is, how similar the results
would be if a survey were repeated over
and over, is measured by the sampling
error. If the confidence interval is wide,
sampling error may be responsible for a
substantial difference between the result
obtained by a survey and the actual value
in the population. In contrast, if the con-
fidence interval is narrow, we know that
if the same methods were used in repea-
ted surveys, the results would be quite
similar. In general, in the absence of bias,
the larger the sample, the closer the sur-
vey estimate of malnutrition prevalence
or mortality will be to the actual value in
the population. Precision is increased, and

the confidence interval narrowed, with lar-
ger sample sizes. This means that, all
other factors being equal, the larger the
sample size, the narrower the confidence
interval and the more certain we are that
the survey result is close to the actual
population value. Therefore, statistically
speaking, the larger the sample size, the
more certain we are that the survey result
is close to the actual population value.
However, it takes more time, money, per-
sonnel and other resources to measure
more children or ask more households
about mortality. As with most things in
life, there are trade-offs. In this case, the
trade-off is between more certainty in the
result and spending more money and time
doing the survey. However, we can decide
how much certainty we want, or converse-
ly, how much uncertainty we will be com-
fortable with. On that basis, we can then
calculate how many children or house-
holds will be included in the survey to
obtain the desired level of precision, thus
saving resources. Statistical equations and
computer software can calculate the preci-
se sample size needed to achieve a given
degree of sampling error in the results of
the survey, therefore saving survey mana-
gers from having to include too many peo-
ple in the survey. 

When one is interested in knowing whe-
ther there is a statistically significant diffe-
rence between two survey estimates, fre-
quently a statistical test is applied and a P
value calculated. The P value is the proba-
bility that the two estimates differ by chan-
ce or sampling error. As a general conven-
tion, if the P value is <0.05, we would
state that the two estimates are statistical-
ly significantly different from one another.
If the P value is > 0.05, then we would
state that there is no statistically significant
difference between the two estimates.  The
P value is calculated assuming that there is
no bias in the estimates.
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For example, suppose that a baseline sur-
vey found a 50 percent prevalence of
anaemia among young children before an
intervention, and a follow-up survey
found 40 percent prevalence in this same
group after the intervention. It may be
possible that this difference is due only to
the random selection of different children
for the two samples from a population in
which there had been no change in the
prevalence of anaemia. In this case the
intervention probably had no effect.
However, if we know that the P value for
this difference is <0.01, then we know
that there was less than a 1-in-100 chan-
ce that this difference was due only to
sampling error. Therefore, we could con-
clude with some certainty that, in the
absence of bias, the difference between
the two survey results is real and that the
prevalence in young children in the enti-
re population has declined between the
two surveys. In general, if the precision
of the two surveys is high (that is, the
sample size is sufficiently large), the like-
lihood of the difference being due only to
sampling error is decreased. The selec-
tion below describes how to calculate the
sample sizes for two surveys when the
intention is to demonstrate some level of
difference between them.

Bias
Sampling error is not the only source of dif-
ference between a survey's result and the
actual population value. As described
above, sampling error is due to the random
selection of children or households from
the population. Sampling error cannot be
eliminated entirely, but it can be minimized
by selecting a larger sample and its extent
can be calculated based on statistical theo-
ry. Unfortunately, bias cannot be calcula-
ted. Bias is anything other than sampling
error that causes the survey result to differ
from the actual population prevalence or
rate. Examples of bias might include: 

1) The survey workers systematically
measured the height of each child as 2
cm taller than they really are. As a
result, each child's weight-for-height
Z-score would be underestimated by a
small amount, thereby causing an
overestimate of the prevalence of
wasting. 

2) Survey respondents misunderstand
questions about mortality in their
households. They tell survey intervie-
wers, for example, that persons who
left the household are dead, when in
fact the respondent does not really
know whether or not they are dead.
This would result in an overestimate
of the mortality rate, thus increasing
the difference between the mortality
rates calculated from the survey
results and the actual population mor-
tality rate. 

Unlike sampling error, bias cannot be 
calculated by the computer after data col-
lection is finished. Therefore, it is very
important to avoid or minimize bias
during sampling and data collection. You
do this by standardizing measurement
techniques, training survey workers well,
writing clear questions to be asked of
survey respondents and through other
techniques. Although a full description of
the many sources of bias is beyond this
manual, survey workers must be very
diligent to avoid bias.

SAMPLE SIZE FORMULAS
The sample size is the number of units
of analysis (for example, children 6-59
months of age or women of childbea-
ring age) or the number of basic sam-
pling units (for example, households)
required for the survey. Calculating the
required sample size will allow you to
include only the necessary number of
children, women or households in the
survey.

 



Sample size for simple or systematic 
sampling 
If simple or systematic sampling is done,
sample size calculation depends largely on
two factors:
1) The estimated prevalence of the outco-

me being measured (p in the formula
below)

2) The precision you desire for your esti-
mated prevalence (d in the formula
below)

The formula used to calculate sample size
for simple or systematic sampling is:

The values for p and d must be expressed
as decimals. For example, if you expect to
find that 10 percent of children have mal-
nutrition, then p = 0.10. If the precision
desired equals ±5 percentage points, then
d = 0.05. In this example, the sample size
would be:  

Sample size for mortality estimates
Calculating sample size for mortality mea-
surement is essentially the same process.
The actual calculation of sample size can
be done using computer programs specifi-
cally written to calculate sample size for
mortality rates (SampleRate is one exam-
ple of such a program; it is available at
http://www.brixtonhealth.com/index.htm
l).  Alternately, the sample size can be cal-
culated as if the mortality rate were a pro-
portion or percentage. That is, you make
an assumption regarding the mortality rate
in the population on interest, just as you
would make an assumption regarding the

prevalence of malnutrition. Then you calcu-
late what proportion of the population
would have died during the recall period to
obtain this rate. 

For example, you assume that the crude mor-
tality is 2 deaths per 10,000 persons per day.
This is equivalent to 2 persons dying each
day in a population of 10,000, or 0.02 percent
of the population dying each day. If, for
example, you wish to start the recall period
with a well-known holiday which produces a
recall period of 107 days, then 2.14 percent of
the population would die in 107 days (0.02
percent x 107).  This is the “prevalence” of
death in the population. Therefore, in the for-
mula for sample size calculation, “p” equals
0.0214 and “1-p” = 0.9786.  Next, you must
convert the desired precision, that is, the con-
fidence intervals, into “prevalence.” In the
example above, if you want a 95 percent con-
fidence interval of ± 0.5 death per 10,000 per
day, you convert 0.5 death per 10,000 per day
into a “prevalence.”

Using the method described above, 0.5
death per 10,000 per day would mean that
0.005 percent of the population would die
each day.  During the 107-day recall period,
0.535 percent of the population would die
(0.005 percent x 107).  Therefore, the “d” in
the sample size equation equals 0.00535.
The sample size for simple or systematic
random sampling would then be:

If households will be sampled for the sur-
vey, then this number is divided by the ave-
rage number of persons per household. For
example, if the average household size is
5.5 persons, then the survey sample should
contain at least 511 households (2811 / 5.5).  
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Sample size for cluster sampling
For cluster sampling, another factor must be
taken into account when calculating sample
size. A measure called the “design effect”
must be included because, for a given sample
size, cluster sampling usually results in less
precision than simple or systematic random
sampling. Essentially, the design effect tells
you how much larger the sample size must
be with cluster sampling to get the same pre-
cision as simple or systematic random sam-
pling. Therefore, once the sample size is cal-
culated as above for simple or systematic ran-
dom sampling, it must be multiplied by the
assumed design effect to get the sample size
appropriate for cluster sampling.

If we use the example above, with an 
assumed malnutrition prevalence of 10
percent (p = 0.10), precision of 5 percent
(d = 0.05) and a design effect of 1.5
(DEFF = 1.5), the equation must be 
multiplied by 1.5:

HOW TO MAKE ASSUMPTIONS NEEDED
FOR SAMPLE SIZE CALCULATION
One of the most difficult aspects of
determining a sample size is deciding
what values to include in the formula for
precision, the prevalence of the outcome
and the design effect. Below is some gui-
dance for making these assumptions.

Precision. If survey workers want greater
precision, the sample size must be lar-
ger, as described above. To determine
just how much precision you need, you
must consider what question the survey
is designed to answer. If a survey is
meant to determine whether there is a

large problem with malnutrition, then
you may not need much precision. On
the other hand, if you will compare this
survey to a baseline or a follow-up sur-
vey, you may want much more precision
to ensure that a difference detected bet-
ween the two surveys has statistical
significance. Also, if precise subgroup
estimates are needed, such as males vs.
females, or by age, then a larger sample
size would be required.  In fact, desired
precision and expected prevalence are
interconnected. Therefore, if you expect
a high level of malnutrition or mortality
in the population to be surveyed, you
will have to use a larger sample size to
achieve a given precision. 

However, you often will not need such
high precision for common outcomes or
indicators. For example, if the prevalen-
ce of stunting is 50 percent, there may
be no programmatic decision which
would change if the prevalence were 45
percent or 55 percent, so very narrow
confidence intervals may not be neces-
sary; ±10 percentage points may be
sufficient. On the other hand, rarer out-
comes may need greater precision. If
the prevalence of wasting is estimated
to be 10 percent, confidence intervals of
±10 percentage points would not be
very useful. This would mean that the
true prevalence of wasting is somewhe-
re between 0 percent and 20 percent.
The difference here is significant: 0 per-
cent is excellent and no additional fee-
ding programs are needed, while 20
percent is a catastrophe, requiring
widespread food aid and supplementa-
ry and therapeutic feeding programmes.
To distinguish between these possibili-
ties and make programmatic decisions,
you will need much greater precision,
such as ±3 or ±4 percentage points so
that the confidence interval is 7 percent
- 13 percent or 6 percent - 14 percent.
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The important point is that there is no
standard precision to be used, nor any way
to calculate the desired precision. You
must consider why the survey is being
conducted and what questions need to be
answered. Then think about possible
results and whether wide confidence inter-
vals will be acceptable when making pro-
gram decisions. 

Expected malnutrition prevalence or
mortality rate
You can use various techniques to obtain
a gross estimate of the prevalence of mal-
nutrition or the rate of mortality before
you conduct a survey. Surveillance data,
for example, may include counts of the
number of children presenting to clinics
with malnutrition or the number of
deaths. A prior survey may have estimated
these outcomes, and persons who have
worked in this population since that sur-
vey may be able to give you a general idea
if malnutrition or mortality have changed
since that survey. An overall impression of
the extent of malnutrition or mortality also
can be obtained by more qualitative
means. You can ask health workers if they
see many thin children, or you can ask
religious leaders if they recently have been
called upon to conduct more than the
usual number of funerals. 

In general, a prevalence of wasting of 20
percent is very high. In such a situation,
you will have already received many
reports of serious malnutrition while
organizing the survey. The traditional 30
x 30 survey assumes a prevalence of 50
percent, a level of wasting seen only very
rarely in the worst emergency situations.
However, if you have only the most
imprecise estimate of the prevalence of
malnutrition, use an estimate closer to 50
percent than you think is the true preva-
lence. This will overestimate the sample
size required, ensuring that you have a

large enough sample size to get the nee-
ded precision.

Design effect is a measure of how evenly or
unevenly the outcome (for example,
wasting, stunting, anaemia, or mortality) is
distributed in the population being sam-
pled. For example, if you think that malnu-
trition is about the same in all parts of the
population, then the design effect is proba-
bly low. In many populations, the design
effect for malnutrition is usually in the
range of 1.5-2.0. On the other hand, if you
think an outcome such as mortality is quite
different in different parts of the population,
then the design effect may be quite high.
For example, in emergencies where violen-
ce causes a large proportion of deaths and
the violence is not evenly distributed, the
design effect can be in the range of 4-10. 

Probably the best source for estimates of
design effect are prior surveys done in the
same or similar populations. However,
because the design effect changes with
the number of units of analysis in each
cluster, design effects from prior surveys
should not be used in the calculation of
sample size for a survey which will have
a very different cluster size.  In general,
the greater the number of units of analy-
sis in each cluster, the larger the DEFF.
There are some published papers which
can give some indication of the range of
possible design effects for various outco-
mes other than the prevalence of wasting
and mortality rates.  

Sample size calculation accounting for
non-response
Sample size calculations should also
account for non-response. If we assume
that, at most, 10 percent of households
will be gone or will refuse participation,
then we must select enough households
for the initial sample so that, if we lose 10
percent of selected households to 
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non-response, we will still have enough to
obtain our desired precision. This can be
calculated using the following formula:

Thus, if the non-response rate is 10 
percent (or 0.10 in decimal format), then
the number of households to be selected
in the example above is:

Assuming a 10 percent non-response, 
if 461 households are invited to participate
in a survey, 415 would agree to 
participate.

Sample size for multiple outcomes
Most surveys measure more than one outco-
me. In such cases, the sample size for each
outcome should be calculated.  An example

is shown in the table below and the largest
sample size is used in order to ensure that all
outcomes have an adequate sample size.

This table shows that in order to obtain at
least 305 children and 415 women for the
survey, data must be collected from at
least 415 households. 

Sample size calculation for detecting the
difference between two surveys (before
commencing the first survey)

If a survey is designed with the specific inten-
tion of comparing it to another survey which
will follow it (i.e., baseline and follow-up sur-
veys), the calculation to determine the neces-
sary sample sizes in order to detect a statisti-
cally significant difference between two
surveys is different than the regular sam-
ple size calculation. 

Table 3.1 Sample size calculations based on varying outcomes

Target group and type 
of malnutrition

Children 6-59 months

Wasting (< -2 SD)

Stunting (< -2 SD)

Anaemia (<11.0 g/dL)

Women 
of childbearing age

Malnutrition (BMI <18.5)

Anaemia (<11 g/dL)

Estimate
from
prior surveys
(%)

3.7 

39.2

48.5

Not available

53.5

Assumed 
current 
value (%)

5

50

50

10

50

Precision
desired
(%)

± 3

± 10

± 10

± 5

± 10

Design
effect
assumed

1.5

2

2

3

2

Sample
size 
needed

305

193

193

415

193

SD = standard deviation; BMI = body mass index
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The two surveys may be done to compare
the current situation in two different popu-
lations or they may be done to detect
change over time in the same population.
Note that this process produces a sample
size sufficient only to make an overall esti-
mate for the entire survey sample.  If sepa-
rate estimates are needed for subgroups
within the sample, such as estimates for
urban and rural dwellers or males and
females, the calculated sample sizes apply
to only one such group.  The entire survey
sample must be a combination of the sam-
ple sizes calculated for each group.

This table shows that at least 305 children
6-59 months are needed and at least 415
adult women are needed. However, becau-
se in most surveys you will be sampling
households, you must now calculate how
many households must be included in the
survey to obtain the required number of
children and women as shown in Table 3.2.

This table shows that in order to obtain at
least 305 children and 415 women for the
survey, data must be collected from at
least 415 households.

Sample size calculation for detecting
the difference between two surveys
(before commencing the first survey)
If a survey is designed with the specific
intention of comparing it to another 
survey which will follow it (i.e., baseline
and follow-up surveys), the calculation
to determine the necessary sample sizes
in order to detect a statistically signifi-
cant difference between two surveys is
different than the regular sample size 
calculation. The two surveys may be
done to compare the current situation in
two different populations or they may be
done to detect change over time in the
same population. Note that this process
produces a sample size sufficient only to
make an overall estimate for the entire
survey sample.  

If separate estimates are needed for 
subgroups within the sample, such as
estimates for urban and rural dwellers or
males and females, the calculated sample
sizes apply to only one such group.  The
entire survey sample must be a combina-
tion of the sample sizes calculated for
each group.
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Table 3.2 Sample size household calculations

Target group and type 
of malnutrition

Children 6-59 months

Wasting (< -2 SD)

Stunting (< -2 SD)

Anaemia (<11.0 g/dL)

Women of childbearing age

Malnutrition (BMI <18.5)

Anaemia (<11 g/dL)

Sample size 
needed

305

193

193

415

193

Number of persons 
in target group per
household

1.1

1.0

Number of
households
needed

277

175

175

415

193

SD = standard deviation; BMI = body mass index



The assumptions you need to make before
calculating the sample sizes include:
1) The estimated prevalence of the outco-

me being measured in one survey (p1
in the formula below)

2) The estimated prevalence of the outco-
me being measured in the other survey
(p2 in the formula below)

3) The design effect for the two surveys
(DEFF in the formula below)

The formula is:
In this equation, 6.175 is the z value
assuming that the P value of significan-
ce is 0.05 and the power required is 0.8.
This equation also assumes that you
will have equal sample sizes for both
surveys and that you are calculating
these sample sizes before performing
the first survey.  Remember that the dif-
ference between the two surveys'
results (P1-P2) is the minimum differen-
ce which can be detected with statisti-
cal significance. Any difference greater
than this found after the two surveys
have been done will, of course, be sta-
tistically significant.

For example, you assume that a baseline
survey done before an iron supplemen-
tation program is begun will find that 50
percent of non-pregnant women of chil-
dbearing age will be anaemic.  You wish
to detect a statistically significant diffe-
rence of 7 percent or more in the preva-
lence of anaemia in this group when
you do a follow-up survey three years
later.  How big should the sample size
be for the two surveys?  The prevalence
in the first survey (P1) equals 0.5, the
prevalence in the second survey (P2)

equals 0.43, the design effect is assu-
med to be 1.5, and the difference betwe-
en the two prevalence rates is 0.07. 

Therefore, each survey sample must
include at least 463 women of childbea-
ring age to be able to detect a statistical-
ly significant difference of 7 percent or
more in the prevalence of anaemia with
statistical significance.  

Because many statistical analysis pro-
grams for computers can calculate sam-
ple sizes for both single surveys and the
comparison of two surveys, it is rarely
necessary to calculate sample sizes by
hand. It is recommended that survey
managers identify such a program which
they can learn thoroughly and use for
each sample size calculation.

Sample size calculation for detecting
the difference between two surveys
(after an initial survey has already
been completed)
If a survey is designed with the specific
intention of comparing it to another survey
which has already been completed (i.e.,
a follow-up survey), the calculation to
determine the necessary sample sizes in
order to detect a statistically significant
difference between two surveys is different
than the regular sample size calculation.
This calculation is substantially more
complex, and a survey statistician
should be consulted for assistance. A
computer program may be available
soon to perform this type of calculation.
When completed, it will be made availa-
ble from the Nutrition Service at WFP
headquarters.
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COMMON MISTAKE #5:
Always using cluster sampling, even if simple or systematic random sampling
is possible.

Explanation: Some people tend to use cluster sampling in all situations because
that is what they are accustomed to or that is what their organization recommends.
However, cluster sampling usually requires a larger sample size to get the same
precision, which in turn requires more survey workers, more time and more
resources to complete the survey. Therefore, it is much more efficient to use syste-
matic random sampling when conditions permit, such as when there is a list of all
the sampling units or the arrangement of dwellings in neat rows.  

Solution: Choose the most efficient sampling method on the basis of the data
available on the population of interest.

STOP

GO

7. SELECT THE SAMPLE
Once the type of sampling is selected and
the desired sample size is determined, the
children or households to include in the
survey can be selected. These sampling
methods are covered in more detail in
many books listed in the reference section.
A summary description is presented below:

Simple random sampling 
Simple random sampling is the process in
which each sampled unit (child or house-
hold) is selected one at a time from a list of
all eligible sampling units. Simple random
sampling can be done many ways, but it
requires a complete list of all the basic sam-
pling units in the population. 
a) The prototypical method for simple ran-

dom sampling is to write the name of
each household or child on a piece of
paper, then put all the pieces of paper in
a bowl and randomly select as many
pieces of paper as the number of house-
holds or children needed for the survey.
Of course, if there are 10,000 house-
holds in the population, it would take a
very long time to write the names of the
households on 10,000 pieces of paper. 

b) Another way would be to number the
households. Then random numbers
between 1 and the total number of
basic sampling units could be selected
from a random number table or gene-
rated on a calculator or computer. The
household with the same number as
the random number would be included
in the sample. The quantity of random
numbers selected equals the desired
number of sampling units, as determi-
ned by the sample size calculation. 

Systematic random sampling
Systematic random sampling is an alterna-
te way to select a random sample. It may
be much easier when the population is
large. Systematic random sampling selects
one household at random, then selects
every nth household thereafter, where “n”
equals the sampling interval. The sampling
interval is the total number of sampling
units in the population divided by the desi-
red sample size. The first household is
selected by choosing a random number
between 1 and the sampling interval. 
Then the sampling interval is added to that
number to select the next sampling unit.

 



For all subsequent selections, the sampling
interval is added until the end of the list of
sampling units is reached. For example, if
there are 10,000 households in the popula-
tion and a sample of 1,000 households is
needed, the sampling interval is 10 (10,000
divided by 1,000). A random number bet-
ween 1 and 10, the sampling interval in
this example, is chosen to select the first
household. Let us say that 3 was the ran-
dom number. The second household is
selected by adding the sampling interval of
10 to the random start of 3 to choose hou-
sehold number 13. Then 10 is added to
this number to select household number
23, and so on. 

Systematic random sampling can be done
with a list of all sampling units either on
paper or on a computer. You can also arran-
ge the sampling units, such as households,
in a pattern so that they can be easily coun-
ted on the ground. For example, in Cegrane
Camp in Figure 3.1, the desired sample size
was 350 households. The camp contained
5,263 households; therefore, the survey
team needed to include in the survey sam-
ple every 15th household (5,263÷350=15
). The team chose a random number bet-
ween 1 and 15 inclusive to select the first
tent, then beginning in one corner of the
camp, counted tents along the first row
until that number was reached. This was
the first tent selected for the survey. Then
proceeding down that row and subsequent
rows of tents, the survey team counted each
tent and selected every 15th tent to include
in the survey. The team did not have a list
of all households in Cegrane Camp, but
because the tents were in rows that were
easily counted, a systematic random sam-
ple could be selected easily. 

However, as mentioned above, in many
populations, no list of all children or all
households exists, and the dwellings are
not arranged in neat rows. 

In such populations, survey workers may
need to do cluster sampling. Many organi-
zations, especially those working in emer-
gency situations, are very familiar with
cluster sampling. 

Cluster sampling
Cluster sampling is used in large geo-
graphically disperse populations,
where no accurate list of households is
available for the entire population and
households cannot be visited systema-
tically. This is the most common situa-
tion in most populations. Cluster sam-
pling is often more convenient and
uses fewer resources for transport than
simple random sampling because a clu-
ster design reduces the distance the
survey team has to travel between hou-
seholds. However, the sample size is
usually larger than simple random
sampling so that more households need
to be visited.

With cluster sampling, the sampling is
split into multiple stages. In most cluster
surveys, there are two stages of sampling:  
1) The first stage of sampling selects 

collections of persons or households,
such as geographic areas within the
population to be surveyed. These geogra-
phic areas may consist of political subdi-
visions, such as districts, subdistricts,
census blocks or other defined areas.
Alternately, in rural regions, the areas to
be selected may be discrete concentra-
tions of population, such as villages. 

2) The second stage of sampling chooses,
within each selected area, the house-
holds to be included in the survey. 

Stage one: 
selecting the primary sampling unit
Cluster sampling requires the division of
the population into smaller geographical
units, such as city blocks, subdistricts 
or villages. 
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These geographic units may be referred to
as enumeration areas, enumeration units,
or other terms, and are usually available
from the organization within the country
responsible for the census. A sample of
these geographic units, called primary sam-
pling units (PSUs), is then selected in the
first sampling stage. Although many texts
and people use the word “cluster” to mean
the same thing as PSU, they are not the
same. The PSU is the geographic unit selec-
ted during the first stage of sampling. A clu-
ster is the group of basic sampling units,
usually households, chosen within a selec-
ted PSU. Therefore, when carrying out the
first stage of sampling, you are selecting
those PSUs in which a cluster will be selec-
ted; you are not directly selecting clusters.  

Probability Proportional to Size (PPS)
When determining what to use as PSUs,
the selection of smaller PSUs rather than
larger PSUs will facilitate second stage
sampling (see below). However, in order
to use a geographic unit as PSUs, some
measure of the relative size of each unit,
most commonly the population or the
number of households, must be known.
For example, if a survey is done in a city,
it would be better to use city blocks rather
than larger neighborhoods as PSUs. In
addition, each geographic unit should
have at least the number of households
required to form a complete cluster.
Moreover, the geographic unit chosen to
be PSUs must be mutually exclusive; that
is, all households in the population being
surveyed must be contained in one PSU
and only one PSU.

The first stage selection of PSUs is done so
that the chance of any specific PSU being
selected is proportional to the size of that
PSU relative to the entire population. This
type of selection is called “probability 
proportional to size” or PPS. Thus, if one
PSU has a population of 5,000 and another
1,000, then the former PSU has five times
the chance of being chosen to contain a
cluster as the latter PSU. This is the main
reason why some measure of the size of
each PSU is required. 

PPS sampling is demonstrated schemati-
cally in Figure 3.2.  Each row of boxes
represents 6 PSUs from which we must
select one randomly.  Each PSU, A through
F, is assigned to a box, and the population
of that PSU is written inside that box.  In
the first row, the size of the box allocated
to each PSU is equal.  As a result, if we
throw a dart randomly at the first row of
boxes, the chance that PSU A will be hit is
the same as the chance that PSUs B
through F will be hit.  As a result, each
PSU has the same chance of selection as
any other PSU.  This is called selecting
PSUs with equal probability.  On the other
hand, if we make the size of the box for
each PSU proportional to the population of
that PSU, as is done in the second row of
boxes, the chances that a randomly
thrown dart will hit PSU A is much smal-
ler than the chance that it will hit PSU C,
which has a much larger population. This
results in PPS sampling; that is, the proba-
bility of selection for any single PSU is
directly proportional to the size of that
PSU relative to the sizes of all other PSUs.  
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Figure 3.2  Schematic demonstration of (1) equal probability of selection, and (2) probability proportional to size. 



In practice, we cannot draw boxes for
each of the PSUs from which the selec-
tion will be made in a real survey.
Moreover, throwing a dart is not really a
random way of making a selection.
When carrying out sampling for a cluster
survey, the following method is usually
employed to select PSUs with probability
proportional to size:  

1) Determine the sample size using
methods described above as if you
were using simple or systematic ran-
dom sampling. 

2) Obtain the best available data on sub-
divisions of the populations which
might be used as PSUs. You will need
the size of each unit as well as the
location of each unit. Census data
from the national or local gover-
nment offices often provide such
information. In stable populations
with little in- or out-migration, a cen-
sus that is several years old may still
be acceptable. In emergency situa-
tions, data may consist of population
estimates or registration data in
camps. Alternatively, if no population
data are available, you can estimate
the relative size of the population
living in each PSU using data from
key informants such as community
leaders or health workers. 

3) Create a list of PSUs with a column
containing the measure of the size of
each PSU. The order in which PSUs
are listed is not important. [Usually it
is recommended to sort on a variable
of interest for implicit sampling, such
as on rural/urban status, or by geo-
graphic areas.]  What is important is
that all PSUs be included on the list.
Figure 3.3 gives a hypothetical exam-
ple of a list of villages with the num-
ber of households in each village. 

4) Add columns to this list which con-
tain the cumulative population.

Imagine that you are numbering all
the households in the entire popula-
tion. In Figure 3.3, households num-
ber 1-600 are located in the village of
Utural. Households number 601-1300
are located in the village of Mina, etc. 

5) Determine the sampling interval. The
sampling interval is the number of
PSUs you will select divided by the
total number of households in the
population. For example, if you wan-
ted to select 30 PSUs from the popu-
lation listed in Figure 3.3, the sam-
pling fraction would be 25,370 / 30
= 845.7 H 845. 

6) Select a random number between 1
and the sampling fraction. The villa-
ge where this number household is
located will be the first PSU contai-
ning a cluster. For example, if 399 is
the random number, household num-
ber 399 is located in Utural, and the
first cluster will be located in that vil-
lage.

7) Add the sampling fraction to the ran-
dom number selected above. The vil-
lage where this number household is
located will be the second PSU con-
taining a cluster. For example, 399 +
845 = 1,244. Household number
1,244 is located in Mina; the second
cluster will be in this village. 

8) Continue adding the sampling frac-
tion to the previous number to deter-
mine where the remaining clusters
will be located. 

Some PSUs may be large enough to be
selected more than once to contain a clu-
ster. In such a case, when the survey team
arrives at this PSU, they should select as
many clusters from this PSU as indicated
during the first stage sampling procedure.
The selection of each cluster in a PSU with
more than one cluster should be complete-
ly independent. The procedure for selec-
ting households will be described below.
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Figure 3.3 A list of hypothetical villages to be included in a cross-sectional survey

No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Village name

Utural
Mina
Bolama
Talum
War-Yali
Galey
Tarum
Hamtato
Nayjaff
Nuviya
Cattical
Paralai
Egala-Kuru
Uwanarpol
Hilandia
Assosa
Dimma
Aisha
Nam Yao
Mae Jarim
Pua
Gambela
Fugnido
Degeh Bur
Mezan
Ban Vinai
Puratna
Kegalani
Hamali-Ura
Kameni
Kiroya
Yamwela
Bagvi
Atota
Kogouva
Ahekpa
Yondot
Mozop
Mapazko
Latohah
Voattigan
Plitok
Dopoltan
Cococopa
Famegzi
Jigpelay
Mewoah
Odigla
Sanbati
Andidwa

Number 
of households

600
700
350
680
430
220
430
150
90

300
430
150
380
310

2,000
750
250
420
180
300
100
710
190
150
450
400
220
140
80

410
280
330
440
320
120
60

320
1780
390

1,500
960
420
270

3,500
400
210
50

350
1,440

260

Cumulative 
number of house
holds-Lower

1
601

1,301
1,651
2,331
2,761
2,981
3,411
3,561
3,651
3,951
4,381
4,531
4,911
5,221
7,221
7,971
8,221
8,641
8,821
9,121
9,221
9,931

10,121
10,271
10,721
11,121
11,341
11,481
11,561
11,971
12,251
12,581
13,021
13,341
13,461
13,521
13,841
15,621
16,011
17,511
18,471
18,891
19,161
22,661
23,061
23,271
23,321
23,671
25,111

Cumulative 
number of house
holds-Upper

600
1,300
1,650
2,330
2,760
2,980
3,410
3,560
3,650
3,950
4,380
4,530
4,910
5,220
7,220
7,970
8,220
8,640
8,820
9,120
9,220
9,930

10,120
10,270
10,720
11,120
11,340
11,480
11,560
11,970
12,250
12,580
13,020
13,340
13,460
13,520
13,840
15,620
16,010
17,510
18,470
18,890
19,160
22,660
23,060
23,270
23,320
23,670
25,110
25,370

Cluster 
number

1
2

3

4

5

6

7, 8, 9

10

11

12

13

14

15

16

17,18,19

20,21
22

23
24,25,26,27

28

29,30
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How do you decide how many clusters
should be selected? For a given sample size,
the more clusters in the survey sample, the
lower the design effect and the greater the
precision obtained by the survey. However, a
larger number of clusters often requires sub-
stantial additional logistic and transport costs
because travel between clusters may be dif-
ficult or involve long distances. Determining
the number of clusters to use in a survey the-
refore requires weighing the advantage of
greater precision with the disadvantage of
greater cost. Studies have demonstrated that,
for a given overall sample size, having fewer
than 25-30 clusters may lead to a high design
effect and an unacceptable loss of precision.
Adding more than 30 clusters often does not
increase the precision enough to justify the
additional cost. Consequently, many surveys
use 30 clusters. 

The size of clusters is determined from the
number of clusters, as discussed above, and
the sample size calculation. The total sample
size is divided by the number of clusters to
decide how many basic sampling units
should be included in each cluster. For exam-
ple, if sample size calculations determined
that 450 households should be selected for a
survey and 30 clusters were to be used, then
each cluster would contain 15 households. 

Stage two: selection of households 
to form the clusters 
There are several methods of choosing the
households within the selected PSUs. 

1. Simple or systematic random sampling
The best way is to select households using
simple or systematic random sampling, as
described previously. Simple random sam-
pling can be done using a complete list of
all the households in the selected PSU.
Village leaders sometimes have such a list
available to keep track of tax obligations or
for some other purpose. If there is no writ-
ten list, village leaders or elders can often

tell survey workers the names of the heads
of all the households in the village while
survey workers write them down. When
creating such a list, survey workers must
be very careful to ensure that the infor-
mants have not forgotten any household in
the PSU, such as households headed by
women, households of poor people, house-
holds of ethnic minorities or others. Once a
list is located or created, households can be
numbered and random numbers used to
select individual households for inclusion
in the survey. Another method of random
sampling within PSUs is to select house-
holds from the household list using syste-
matic random sampling. Alternately, sur-
vey workers can draw a rough map of all
the households within the PSU and then
carry out systematic random sampling
using the map to ensure that no house-
holds are missed by the sampling.

2. Segmentation
If the PSU is large enough to make the
techniques above too time-consuming, the
PSU can be divided into segments of roughly
the same size. One of these segments is then
chosen at random. In general, the segments
should contain fewer than 250 households.
These households then are listed and the
required number of households is selected. 

3. EPI method
If it is absolutely not possible to select the
households using random or systematic
sampling, then the sampling method fre-
quently used by WHO's Expanded
Programme on Immunization (EPI) can
be used. While this method is simple,
widely known and rapid, it may result
in a biased sample. See Common Mistake #
7 for a more detailed explanation of this
potential bias.  To employ this method, the
following procedures should be followed
after arrival at the selected PSU: 
1) Go to the center of the selected PSU. Local

residents can help you locate the center.

 



2) Randomly choose a direction by spin-
ning a bottle, pencil or pen on the
ground and noting the direction in
which it points when it stops. 

3) Walk in the direction indicated by the pen,
from the center to the edge of the village,
counting the number of houses on the way. 

4) Draw a random number between 1 and
the number of houses counted on the
line. Count the number of houses on
the line from the center of the village;
the house matching the randomly selec-
ted number is the first house to be
included in the survey.

5) Include all children aged 6-59 months in
this household for the nutrition survey
and complete the mortality questionnaire.

6) Subsequent households are chosen by
proximity. In a village where the houses
are closely packed together, choose the
next house on the right. If the village is
less densely inhabited, choose the house
with the door closest to the last house sur-
veyed, whether it is on the right or left.

7) The original EPI method recommends
that sampling continue until the requi-
red number of children have been
enrolled in the survey. 

In general, once a household is selected, all
eligible persons in that household should be
included in the survey. If there is more than
one eligible person and only one is selected,
this makes the likelihood of selection diffe-
rent for different persons and thus requires a
weighted analysis. Such analysis is substan-
tially more complex than an unweighted
analysis and is best avoided by including all
eligible persons from each selected house-
hold. For a more complete discussion of this
issue, see Common mistake # 10 below. 

Regardless of the method of selecting hou-
seholds, if there are two clusters located in
the same PSU, their selection should be
completely independent.  For example, if
you make a list of all households in a villa-
ge, you should select one cluster by random

sampling, then select the households for
the second cluster. The lists of households
for each cluster should be kept separate. 

Some potential operational problems
Implementation problems can arise in even
the best-planned surveys. Typical among
these are inaccessible clusters, non-response
and an insufficient number of households in
a given PSU to complete an entire cluster.

Inaccessible clusters
At times, it may be impossible to reach a
sample cluster due to poor weather, impas-
sable roads, insecurity or other reasons.
Usually, the best recourse is to replace the
cluster with another randomly chosen clu-
ster with similar characteristics. For exam-
ple, if the cluster in question is located in
the far northern part of the area included in
the survey, it should be replaced with ano-
ther cluster in the same general area, but
one that can be reached during the period
of survey fieldwork. To minimize the risk of
bias, replacement clusters should be chosen
from among similar clusters; convenience
should not be an issue. As far as possible,
supervisory personnel should make deci-
sions on replacement clusters.

Survey non-response
Non-response is an important issue in sur-
veys. When households are selected, there
may be non-response at two levels: (1) enti-
re households may be missing or refuse par-
ticipation, and (2) individuals within con-
senting households may refuse participation
or be absent. The initial calculation of sam-
ple size should compensate for the predic-
ted level of both types of non-response. This
will help ensure that the final survey sample
will have the required precision in spite of
some non-response. 

When no one is at home in a selected house-
hold, the survey team should inquire from
neighbors whether the dwelling unit is inha-
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bited and if so, where the residents are and
when will they return. If they are to return
before the survey team must leave the PSU,
a message can be left that the survey team
will return at a prearranged time. If the
house is not occupied, no further action is
required. No pressure should ever be
applied to an individual within a selected
household who refuses interview or biologic
specimen collection. 

Non-response can bias the survey results
because people who participate in a survey
may be systematically different than those
who do not. These differences may be reflec-
ted in the indicators that are being measured.
As a result, non-response should be minimi-
zed as much as possible by allowing adequa-
te time to reattempt contact with absent hou-

sehold members. Moreover, the reasons for
both household and individual non-respon-
se should be noted on data collection forms
to allow the assessment of potential non-
response bias during later data analysis. 

Insufficient number of households 
If possible, before selecting the sample of
PSUs, survey managers should go through
the list of PSUs to be sure each is large
enough to select a complete cluster. If certain
PSUs are not large enough, they can be com-
bined with adjacent PSUs. If this cannot be
done before sampling because the list is too
long, another procedure can be followed in
the field to complete a cluster. Once all avai-
lable households are selected in a small PSU,
selection of households can be continued in
a neighboring PSU to complete the cluster.

COMMON MISTAKE #6:
Using 30 x 30 cluster sample size regardless of required precision for the survey.

Explanation: Many survey managers select a sample consisting of 30 clusters with
30 children or households in each cluster. Such a sample is often called “30 x 30”
or “30 by 30.” Such sampling has also been recommended by many organizations
in order to ensure sufficient precision when the survey is completed. However, in
some situations, the 30 x 30 cluster survey provides more precision than is really
needed. The 30 x 30 sample size assumes that: 
1)  the prevalence is 50 percent; 
2)  the desired precision is ±5 percentage points; 
3)  the design effect is 2; and 
4)  15 percent of households or children will refuse or be unavailable. 
However, in most emergency-affected populations, the prevalence of acute malnu-
trition is much lower than 50 percent, far less than 15percent of households refu-
se or are unavailable and the design effect may be less than 2.0. Therefore, for most
nutrition surveys where wasting is the primary indicator of interest, the desired
precision could be obtained with a sample size substantially less than the 900
included in a 30 x 30 survey. Survey workers could design a more efficient survey
by making their own assumptions about the potential prevalence and design effect
and by calculating a sample size necessary to achieve the precision they need, even
if different from ±5 percentage points.

Solution: Calculate the sample size which provides the desired statistical
precision, but not more.

STOP

GO
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COMMON MISTAKE #7:
Selecting households using the EPI method for final-stage sampling instead of
true probability sampling at this stage.

Explanation: Infants under 6 months of age often are not included in nutrition sur-
veys for various reasons. 

Other methods of selecting households may be less biased than the EPI method
and should be used if possible. These include the methods described in this chap-
ter about selecting the sample. 

Why should the EPI method be avoided? The EPI sampling method uses proximity
sampling, which means houses are selected according to their proximity or distan-
ce to the previous house. Proximity sampling may introduce bias into the sample.
Figure 3.4 (below) represents a village with 30 households. The first house is often
selected by spinning a bottle to choose random direction. Lines A and C represent
the arc that makes house number 5 eligible to be the first house. Lines B and C
represent the arc that would make house number 1 eligible to be the first household
in the sample. The likelihood that a randomly chosen line falls into arc AC is much
greater than the likelihood that such a line would fall into arc BC. As a result, house
5 is much more likely to be eligible to be the first house than house 1. In general,
because houses in the center of the village are closer to the point of origin for the
randomly chosen line, they are more likely to fall on this line.

Figure 3.4 Schematic of Village With 10 of 30 Households Selected by EPI 
Houses also tend to be closer together in the center of most villages than at the
periphery. Selecting the next closest house often moves the survey team toward the
center of the village, thus making it more likely that houses in the center are selec-
ted for the sample. In Figure 3.4, if house 1 is selected as the first house, choosing
the next closest house results in selection of houses 2-10. The circle includes the
15 more central houses in this village. Note that 7 (houses 4-10) of the 10 selected
houses fall within the circle. In many places in the world, families living in the center

STOP

Continued on the next page
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of the village are different from families living at the edge of the village. Those in
the center may be richer or of a different ethnic group. Families in the center may
also be village leaders or may be merchants, whereas families at the edge may be
farmers. If the nutritional status of these groups differs, the nutritional status of the
children included in the sample may not be representative of the nutritional status
of all children in the population.
In addition, the choice of which house is actually the closest is often unclear, allo-
wing the survey workers to decide which house will end up in the survey sample.
Survey workers should never choose households on any basis other than random
selection. If two houses look equally distant from the last house in the sample, most
workers will choose the house that looks nicer, doesn't have the angry dog in the
front garden, or has no children so that data collection can be completed more rapi-
dly. This adds yet another potential source of bias to the overall sample selection.  
Finally, the EPI method of selection is not true probability sampling because you can-
not calculate the probability that any one house in the village will be selected for the
sample. True probability sampling requires that the total number of houses in the vil-
lage be known so that this probability can be determined.

Solution: Use a method for the final stage of sampling which produces a true
probability sample.GO

COMMON MISTAKE #8:
Ending household selection after reaching target number of children, women
or households for that cluster.

Explanation: The sample size should be calculated and adjusted for possible non-
response. This sample size is then used to determine how many households should
be sampled. The number of households then is divided by the number of clusters to
determine how many households will be included in each cluster. You next should
select this number of households in each cluster and attempt to gather survey data
on all eligible members of these households. Do not stop gathering data in the clu-
ster if you reach the desired number of children or women. 
The EPI method recommends that survey teams select households until the desired
number of children are recruited for the survey. Most of the time, for the sake of effi-
ciency, survey teams will begin in one part of the village and move in a certain direc-
tion until they have completed survey activities in that village. If survey workers stop
when the desired number of children is found, they may stop before reaching the
remaining eligible households in the last part of the village. 

Solution: Determine how many households to select for each cluster 
by calculating the sample size, and then select and visit the predetermined
number of households. Do not stop the survey before visiting all the 
selected households, even if the required number of eligible children has
already been met.

STOP

GO

3
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COMMON MISTAKE #9:
Selecting only households with a child under 5 years of age if collecting infor-
mation on other target groups or household-specific information.

Explanation: Since nutrition assessment surveys often include children 6-59
months of age as the main target population, some survey teams may wish to
exclude households that do not contain an eligible child. However, some surveys
may also measure nutritional status in other age groups, such as adult women, or
they may measure mortality rates among persons of all ages or gather other hou-
sehold information, such as receipt of relief food or source of water. 

Hence, households with children 6-59 months of age may not be representative of
all households. And excluding households without eligible children might therefo-
re bias other indicators being collected, particularly if the survey is measuring
crude mortality. Households with young children tend to have young parents and
small children; as a result, the mortality in such households may be less than ave-
rage because the adults tend to be younger or, conversely, the mortality may be
higher because young children are more likely to die than are older children and
adults. Unfortunately, there is no way to determine which is true in any specific
population and there is therefore no way to know in which direction the bias is
operating. Thus, you cannot tell the true mortality rate in the population if morta-
lity is measured only in households with young children.

Solution: Include all households selected for the survey sample, regardless
of whether there is a child under 5 years of age.

STOP

GO



MEASURING AND INTERPRETING MALNUTRITION AND MORTALITY

DESIGNING A SURVEY

85

3CHAPTER

COMMON MISTAKE #10:
Selecting only one child from surveyed households that have more than one
eligible child.

Explanation: If you include all eligible children from each selected household, each
child in the population will have the same chance of being included as the house-
hold in which the child lives. This is because once a child's household is selected
for the survey, the child will automatically be included in the survey, regardless of
whether there are other eligible children in that household. Therefore, because all
households in the population have an equal chance of selection, all children in the
population have an equal chance of selection.  

In contrast, if you include only one child in a household with more than one eligi-
ble child, you have now changed the chances that children in that household will
be included in the survey. In households with only one child, the child's chance of
being included in the survey is the same as that household's chance, as explained
above. If a selected household has two children, and you include only one child
from that household, you have added another sampling step because you then
must choose between the two children in that household. Therefore, each such
child's chance of being included in the survey is equal to the chance that their hou-
sehold is selected, divided by 2, since you have to choose between the two chil-
dren in that household. As a result, the likelihood that any specific child in the
population is included in the survey sample is now different for different children
in the population. 

The ultimate goal of sampling is to obtain a sample of children that is representa-
tive of all children in the population being surveyed. If you include only one child
in each selected household, the sample no longer will be representative of the
population because it will contain a smaller proportion of children from multi-chil-
dren households than does the population. A similar principle applies to women
of reproductive age and other target groups.

Solution: Always select all eligible children in every household chosen for
the survey.

STOP

GO



8. DETERMINE THE SCHEDULE 
FOR THE SURVEY, AND OBTAIN 
AND PREPARE SUPPLIES 
AND EQUIPMENT
The exact dates of the survey should
be chosen to determine when survey
workers, supplies and equipment will
be needed. You should consult with
community leaders to help determine
the best times to conduct the survey.
That way, you can avoid conflicts bet-
ween the survey and market days,
local celebrations, food distribution
days, vaccination campaigns, or other
times when people may be absent.
Take the agricultural calendar into con-
sideration, because women may be in
the fields for most of the day during
certain seasons. The survey schedule
should allocate time for preparation,
training, pilot testing, community
mobilization, data collection, data ana-
lysis and report writing. 

Moreover, you should take into
account the seasonality of acute mal-
nutrition and interpret survey results
with this seasonality in mind. If results
of a survey will be compared with
those of a previous survey, try to con-
duct both surveys at the same time of
the year so as to eliminate potential
discrepancies associated with seasonal
variation. 

Once the sample size has been calcula-
ted, you can determine what type of
supplies are needed and in what quan-
tity. You should make a complete list
of supplies and equipment required
during the survey. For some equip-
ment, such as height boards and sca-
les, usually only one item is needed
per team. For other supplies, such as
lancets, alcohol wipes, HemoCue
cuvettes, etc., at least one item will be

needed per survey subject tested. In
addition to the equipment needed to
actually take the measurements at
each selected household, you will
need:
1) stationery, such as data collection

forms, pencils, erasers, clipboards
and waterproof folders or pouches
to store completed forms; 

2) material needed for transport, such
as fuel and spare parts; and 

3) items needed for the survey team
members, including food, blankets
or sleeping bags, cots, water bot-
tles, electric torches, etc. 

The process of ordering or obtaining
equipment and supplies must be star-
ted early; it always takes longer than
you think. For material coming from
outside the country where the survey
will take place, you must take into
account delays at customs and you
often must pay duty on such imported
items. Measuring instruments, such as
scales, height boards and portable sta-
diometers, should be in perfect condi-
tion and tested regularly for accuracy.
For example, during a survey, scales
should be checked each day against a
known weight. If the measure does not
match the weight, the scales should be
recalibrated, discarded, or the springs
replaced.

9. DESIGN THE DATA COLLECTION FORM
AND SURVEYOR'S MANUAL
The list of data to be collected by sur-
vey workers in the field must now be
put into a workable format. This inclu-
des writing out the specific questions
to ask survey respondents and creating
specific places on the data collection
form to record the data. The data col-
lection form should be organized clear-
ly to facilitate ease of use by survey
workers in the field. The questions or
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description of the data to be collected
begin on the left side of the form and
are numbered so that survey workers
can easily find their place when inter-
viewing a mother. All the data are writ-
ten on the right side of the form so that
the data entry person can scan down
the form quickly while entering the
information. It is important to keep
data collection forms open and unclut-
tered so that survey workers can find
each question easily during the inter-
view and likewise can determine easi-
ly where to record each item of infor-
mation. The codes to be typed into the
computer should also be apparent on
the form to ease data entry.

Items on the data collection form
should be grouped according to the
person from whom (or the source from
which) the data will be collected.
Questions posed to the caretaker come
first, then all the data collected by exa-
mination of the child, then the anthro-
pometric and laboratory measure-
ments. For example, by listing all the
questions for the mother in one section
before listing the anthropometric mea-
surements, the survey workers can
complete the mother's interview befo-
re setting up the equipment to weigh
and measure the child. Although the
presence of oedema will be used when
analyzing the anthropometry data, this

data need not be included with the
anthropometric measurements on the
data collection form. In fact, it is much
easier to include it in the section on
examination.

The data collection form also can be
designed to make it easier to enter the
data into the computer once field data
collection is complete. The computer
entry screen can be made to look as
much as possible like the paper data
collection form. Recording data in a
column on the right or left side of the
paper form allows the person entering
data into the computer to scan down a
column instead of searching on the
form for each piece of data. An exam-
ple of such organization is shown in
Annex 4.

If possible, create a “surveyor's
manual” as a guide for the survey
teams while working in the field.
Include details on how each item of
data, including questions for house-
hold members, should be created.
Such a manual could describe the sam-
pling procedures to be followed at each
cluster to help standardize household
selection across clusters. It could also
describe the technique for collection of
biologic specimens or field laboratory
testing methods.
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COMMON MISTAKE #11:
Not writing questions in the language of respondents.

Explanation: Some information in nutrition assessment surveys is collected by
asking questions of the mother or another household member. For example, dieta-
ry information, such as how often a child eats meat, is collected by asking the
mother or other caretaker about a child's recent diet. To help ensure that all the
survey workers ask the same question, these questions must be written down so
that the same words are used by all survey workers for all interviews. If the que-
stions are written in a language the survey respondents do not understand, the
interviewer must translate each question into the language of the respondent. This
mental translation may vary from one interviewer to another, or may even change
for the same interviewer between households. As a result, a question may not be
posed to all survey respondents in the same way, thus possibly causing  different
information to be gathered from the respondents.

Survey managers or team supervisors often do not speak the language of the sur-
vey respondents. In such cases, the questions can be written in more than one lan-
guage so that interviewers may read the questions directly to respondents, and
supervisors may understand what questions are being asked at which point.

Solution: Write the questions in the language that the survey participants
understand. 

STOP

GO

COMMON MISTAKE #12:
Not back-translating questionnaire questions.

Explanation: Survey managers, especially expatriates or outside consultants, often
do not speak the language understood by the survey respondents. They will pre-
pare survey questions and data collection forms in their native language. This text
then must be translated into the language of the survey workers and respondents.
No single translation is perfect. Because the managers may not speak this langua-
ge, they cannot judge the accuracy of the translation. To make such a judgement,
the translated questionnaire then must be translated back to the language of the
survey managers to determine the accuracy of the original translation. A different
translator, who has never seen the original questions, should make this second
translation. The two translators and the survey managers then should discuss any
differences between the original version and the back-translation to decide how
best to pose each question in the language of the survey respondents.

Solution: Always translate, then back-translate, the data collection form,
especially those questions to be posed to survey respondents. 

STOP

GO



10. SELECT AND TRAIN 
SURVEY WORKERS
Make a list of all the tasks to be performed
by survey teams when they go to the field
to collect the survey data. This list may
include: 
1) interviewing household members; 
2) measuring the weight and height 

of children; 
3) measuring the weight and height 

of women; 
4) examining children and women for

signs of micronutrient deficiency; and 
5) performing a fingerstick and measuring

hemoglobin. 

Next,  decide what type of worker you will
need to perform each of these tasks. When
possible, hire someone with experience in
taking anthropometric measurements to
weigh and measure children. Survey wor-
kers with clinical training may be needed
to examine children and women. You may
wish to hire a laboratory technician to per-
form the fingersticks and operate the
HemoCue and other serologic tests. One
survey worker may be able to do more
than one task. However, in some cultures,
it may be unacceptable for men to weigh,
measure and examine adult women; these
workers may need to be female. Other cul-
tural factors may also play a role in selec-
ting survey workers. 

Team members do not have to be health
workers. In fact, health professionals such
as physicians are sometimes more difficult
to train because they have learned a diffe-
rent method of measuring or examining
during their medical education. Persons
from many backgrounds can serve as sur-
vey workers as long as they can endure the
rigors of field work and are literate and
able to count. 

You will need at least three people per
team, sometimes more. Each survey team

needs a supervisor who is responsible for
the quality and completeness of data col-
lection. The supervisor should check each
completed data collection form at each
household to be sure that all data have
been collected and recorded correctly
because it may be impossible to revisit
households to correct errors after the team
has left the cluster. The team also needs
two individuals to perform anthropometric
measurements and record the data on the
data collection form. If testing for micro-
nutrient deficiencies, the team may need
an additional person who is trained in
physical examination and the gathering of
laboratory specimens. It may also be use-
ful to have a respected community mem-
ber on the team. This person can introdu-
ce the survey team to the population and
help guide the team around the site. 

The number of teams should be sufficient
to complete data collection in the time
allotted in the survey schedule. Having
more teams than absolutely needed can be
a disadvantage because more teams pro-
duce larger inter-observer variation. In
addition, it is often difficult to supervise
and organize a larger number of teams.

Survey team members should receive
comprehensive training in the tasks they
will perform as part of survey activities.
All members performing a specific task
should undergo the same training in that
task, regardless of their former experience;
this will ensure standardization of
methods. The training for a survey usually
takes 2 to 5 days and should include:
1) A clear explanation of the objectives

of the survey.
2) An explanation of the sampling

method. This should stress the
importance of proper household and
child selection to ensure a representa-
tive sample.

3) A demonstration and practice of
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weight and height measurements.
Each measurer should practice height
and weight measurements and asses-
sments of oedema twice on each of
10 children. Standardization of mea-
surements among survey team mem-
bers during training will help detect
and correct errors in measurement
technique before the actual data col-
lection. Figure 3.5 shows one exam-
ple of a spreadsheet with which to
compare the measurements of the
trainees. 

4) An explanation and discussion of the
questionnaire questions. This will
ensure that the questions are phrased

correctly and that each interviewer
understands what data the survey
managers wish to collect with each
question. Role play exercises are use-
ful in practicing interviews. 

5) A pilot test in the field. A pilot test is
an essential component of the trai-
ning and should test all the compo-
nents of survey data collection under
realistic conditions. Be sure that you
visit a location that was not selected
for the real survey but is similar to
those sites actually selected. Data col-
lected during the pilot test should not
be used in the analysis of the survey
results.
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Figure 3.5 A spreadsheet for comparing height measurements among survey
worker trainees
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COMMON MISTAKE #13:
Not having enough training or not training in enough detail for survey workers

Explanation: Many populations do not have enough people with experience con-
ducting nutrition surveys or taking anthropometric measurements to make up the
teams for a nutrition survey. As a result, some survey workers may have no expe-
rience in weighing children, measuring height, conducting interviews, or other
activities necessary for data collection. Even if your survey team members are
experienced, they may have different techniques than you require. For these rea-
sons, the training given to survey workers must be detailed and extensive. For
many nutrition surveys, at least 3 days must be devoted to the initial training befo-
re data collection begins. 

Many of the steps in data collection, such as measuring height, appear to be sim-
ple. However, many sources of error can make the measurements inaccurate and
thus bias the final results of the survey. Therefore, each of the steps in data collec-
tion should be described and practiced during the training. Children can be
brought to the training site or the teams can go to a clinic or feeding center to prac-
tice weighing and measuring. In addition, survey workers who will be measuring
children should participate in some type of formal standardization exercise. This
exercise consists of the survey teams measuring at least height on the same chil-
dren to compare inter- and intra-observer error. Many texts, such as the MSF
Nutrition Guidelines, have descriptions of standardization exercises.

Solution: Always do complete training for all survey workers, including
practicing the sequence of activities and carrying out a standardization
exercise for anthropometric measurements

STOP

GO

11. FIELD TEST DATA COLLECTION
FORMS AND DATA COLLECTION 
PROCEDURES
Conduct pilot testing during the training
to give survey team members practical
experience in all aspects of data collec-
tion and survey methodology before
they embark on actual data collection.
This pilot testing should include the fol-
lowing:

1) Pre-testing the survey questions.
Comments by both those interviewed
and the survey workers who conduc-
ted the interviews can greatly impro-
ve the questions.

2) Sampling households or children. The
team should practice selecting the hou-
seholds.

3) Taking and recording measurements cor-
rectly in the field. Survey workers should
practice weighing and measuring as a
team in order to determine which wor-
ker should perform each specific task. 

4) Introducing the survey and comple-
ting the data collection form. All sur-
vey workers should practice using
the data collection form and surveyo-
r's manual. It will often be necessary
to revise the form and the surveyor's
manual after the pilot testing.

5) Organizing transport and equipment.

 



Pilot testing should not take place in a
location where the proper survey will take
place, but in a similar community. For
example, you could take the survey teams
to a neighboring village that has not been
selected during the sampling. Do not for-
get to get a permission letter from local
authorities, even for field testing.

At the end of the pilot test, the team
members, team supervisors and survey
managers should discuss together all
aspects of the data collection. The pilot
test also will provide an estimate of how
long the data collection will take for each
survey subject and for a household as a
whole. This information will help you
calculate how many households or chil-
dren you can expect to measure each day
during the data collection. Keep in mind,
however, that during the pilot test the
survey team members are still practicing.
After collecting information from the first
few households in the actual survey,
teams will become much more efficient
and accurate. 

12. COLLECT THE DATA
Data collection will differ for each sur-
vey. In small, compact populations, all
survey teams may be able to reconvene
each evening to discuss questions or dif-
ficulties. Surveys over wider areas may
require teams to operate independently

for days or weeks. Ideally, there should
be some means of communication
among teams and between teams and the
survey manager so that questions and
difficulties can be answered and correc-
ted in a standard way for all teams. If
communications are unavailable, the sur-
vey manager should provide answers to
anticipated questions during the survey
worker training and in the survey
manual.

Additional ways to improve the quality of
the data collected during a nutrition 
survey include the following:
1) Provide rigorous training, even to sur-

vey workers who have prior experien-
ce or who may think they already have
all the skills necessary for the survey.

2) Use good quality equipment that is
calibrated regularly.

3) Provide good supervision of survey
teams. For example, the team supervi-
sor should double check each case of
oedema. Improperly trained survey
workers may mistake a “fat” child for
one with oedema (particularly in youn-
ger children). In addition, team super-
visors should check data collection
forms for blank entries or erroneous
entries at the end of each household
before the team leaves that household. 

4) Do not overwork your teams; people
make mistakes when they are tired.
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COMMON MISTAKE #14:
Replacement of missing households during data collection.

Explanation: Survey teams will always encounter households where everyone in
the household is missing, or a member of a target population, such as a young
child or woman of childbearing age, is missing. In order to include enough house-
holds in the survey, some survey teams will be tempted to substitute missing hou-
seholds or children with others chosen from the village. This should be avoided.
Children may be unavailable for many reasons which may bias the result of a sur-
vey. For example, an ill child may be unavailable for survey assessment because
he was taken to the hospital. Of course, ill children tend to have more malnutrition
than well children. If the survey team fails to include an absent ill child, the esti-
mate of the prevalence of malnutrition may be somewhat underestimated. If that
child is then replaced by an available child, that available child may be less likely
to have malnutrition. As a result, the estimated prevalence of malnutrition will be
further underestimated because the sample now contains a child who is less like-
ly than average to have malnutrition. Although having a sample size too small to
achieve the desired precision is not a good thing, it is much worse to inject bias
into the estimated prevalence of malnutrition. Substitution therefore should be
avoided. 

One way to avoid the need to replace missing children is by attempting to predict
what the non-response will be among children in the sample. The sample size is
then increased by this proportion. For example, if you need a sample size of 400
children and you predict that you will not be able to collect data on 10 percent of
children, the sample size could be increased to 444 (90% of 444 = 400).

Solution: Do not substitute selected households which are absent or refuse
participation with a neighbor or other household not selected in the origi-
nal sample. Calculate the sample size to account for non-response and
achieve adequate precision. 

STOP

GO
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COMMON MISTAKE #15:
Misidentifying the presence or absence of oedema. 

Explanation: Some persons who become acutely malnourished develop an accu-
mulation of fluid in the tissues which is called oedema. This abnormal fluid adds
to the child's weight. As a result, a child may have normal weight-for-height even
though children with oedema have a substantially higher death rate than children
with malnutrition without oedema. For this reason, all children with malnutrition
and oedema should be judged as severely malnourished. 

Survey workers who examine children must be taught the correct way of detecting
oedema, as follows: Moderate pressure is applied to the back of the foot or to the
shin just above the ankle for a full 3 seconds (the survey workers should count slo-
wly, 1… 2… 3, while applying pressure). Oedema is present if, when the pressure
is removed, an indentation remains in the skin. 

Frequent mistakes made by survey workers include: 
1)  applying momentary pressure, which is insufficient to make 

an indentation if oedema is present; 
2)  pushing too hard and causing the child pain; 
3)  recording oedema because the examiner's finger which is applying 

the pressure produces an indentation while the pressure is applied. 

Many children have fat on the back of the foot or lower leg which can be inden-
ted with pressure, but the indentation disappears immediately when the pressure
is stopped. An indentation from oedema will last many seconds after cessation of
the pressure. 

When calculating the prevalence of severe and moderate acute malnutrition, 
persons with oedema should automatically be included in the “severe” category
regardless of their weight-for-height Z-score or percent of median. In a population
in which a high proportion of malnourished children have oedema, failure to 
properly classify oedematous children will lead to a serious underestimate of the
prevalence of severe acute malnutrition. Because weight-for-height and height-for-
age Z-scores are invalid if oedema is present, children with oedema should not 
be included when plotting the distribution of these Z-scores or calculating the 
average Z-score.

Solution: Each child who is weighed and measured should be examined for
the presence of bilateral pitting oedema. All survey members should be
trained to detect bilateral pitting oedema. If oedema is detected, the team
supervisor should verify the accuracy of the diagnosis before it is recorded
on the data collection form. 

STOP

GO
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COMMON MISTAKE #16:
Not providing enough supervision of survey teams. 

Explanation: Each survey team must have a supervisor who is responsible for all
the activities of that team. Supervisors must observe closely all data collection pro-
cedures, including interviews and weighing, measuring and examining selected
children. Although the survey workers should have learned correct procedures
during the training period, the hard work and long hours that surveys entail may
cause some survey workers to cut corners or use sloppy technique. Supervisors
should continuously remind them of the proper method. 

Data collection forms are often not completely filled out, especially early on when
survey workers have not yet established a strong routine. Team supervisors should
review each data collection form before departure from the household because a
future revisit to a household is often impossible.

Solution: Close supervision of survey teams, especially early on during data
collection, is essential for the collection of good quality data. Supervision
should include careful monitoring of data collection along with a review of
each data collection form before leaving the household. 

STOP

GO

13. ENTER THE DATA AND 
ASSESS ITS QUALITY
In order to analyse survey data on a
computer, the data from the paper data
collection forms must be typed into a
database program. The software most
commonly used in nutrition data analy-
sis is EpiInfo, with the accompanying
EpiNut. Specifically designed to analyse
nutrition and public health information,
this program can be downloaded free
from the Centers for Disease Control
website, www.cdc.gov/epiinfo.  Other
software, such as NutriSurvey and
SPSS, can also be used for analysis.

Computer software that allows range and
logic checking should be used for data
entry. That is, the computer program can
be set so that only entries within a speci-
fied range can be entered into specific
fields.  For example, you might wish to

set the acceptable range of 6 - 59 for the
field recording the ages of young children
who were weighed and measured.  

If the data entry person tries to enter a
number less than 6 or greater than 59,
the computer makes a warning sound
that indicates an unacceptable value.
Logic checking allows comparison of the
values entered into two or more fields to
ensure that the data entered makes sense. 

For example, suppose you are collecting
information in a survey on infant feeding.
You first type into the computer that the
age at which a child stopped exclusive
breastfeeding was 5 months.  Then you
type in the age at which the child first
received cow's milk was 3 months.  

The computer will compare these values
and show a message that indicates that
these two values are contradictory. 

 



Such checking may eliminate some data
entry errors, but additional procedures
are needed to be sure that the computer
data are correct.  
This data entry must be done carefully
in order to minimize mistakes. Data
entry is not an easy job; personnel ente-
ring data need proper training and
supervision. If possible, employ people
who are familiar with computers, a
variety of basic software programs, and
even data entry. Those who are training
the data entry personnel should have
experience in the specific data entry
software program being used. Trial
exercises should be conducted using
sample questionnaires in order to check
accuracy and possible systematic errors.

After the data has been entered, there are
two common quality check methods:

1) (This is the standard and is recom-
mended by WFP.)  Enter data twice
into two different databases and com-
pare the two resulting databases. If
discrepancies are found between the
databases, the paper data collection
forms should be consulted to determi-
ne the correct value. 

2) Alternatively, the data can be entered
into the computer only once, and then
each record in the database compared
to the paper data collection form to
check for errors. This is often faster
than entering the data twice.

Once the data are entered and checked,
preliminary analysis should be done to
assess the quality of the data. Some of the
techniques used are described below.
These analyses can be included in the final
report to demonstrate to readers the preci-
sion and accuracy of the survey results.

Analysing the distribution
of children's ages

Z-scores or percentage of median for
height-for-age or weight-for-age require
accurate ages to within 2 weeks. In
many cultures, mothers may not know
the exact dates of birth of their chil-
dren. Mothers will often round their
children's ages to the nearest year, lea-
ding to a disproportionate number of
children with ages reported as 12, 24,
36 or 48 months of age. As can be seen
in Figure 3.6, the mothers of most chil-
dren included in this survey rounded
their children's age to a full year. Even
young infants were reported as 12
months of age. In such situations, the
age data may be so inaccurate as to
make analysis of height-for-age and
weight-for-age indices unreliable.

In contrast, during a survey in
Macedonia of Kosovar refugees, mothers
could report precise dates of birth for
their children. The distribution of the
calculated ages for these children is
shown in Figure 3.7. Although the num-
ber of children in each 1-month age
group is not identical, there does not
seem to be a preference for the ages 12,
24, 36 and 48 months, as shown in the
black bars. The differences in the num-
ber of children in each age group is pro-
bably due to random selection of the
survey sample. These figures demonstra-
te that a simple graph of  age distribu-
tion of the children in the survey sample
can demonstrate whether ages are bia-
sed toward whole years. Such a graph
probably should be displayed in the final
report of any nutrition survey in which
height-for-age or weight-for-age are
important outcomes.

96



MEASURING AND INTERPRETING MALNUTRITION AND MORTALITY

DESIGNING A SURVEY

97

3CHAPTER

Figure 3.6  Distribution of Children Under 5 Years of Age, by Their Mothers' Report of Their Age, Bardera,
Somalia, January 1993
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Figure 3.7  Distribution of Children Under 5 Years of Age, by Calculation From Mothers' Reported Date of Birth,
Kosovar Refugees, Macedonia, May-June 1999
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CALCULATING THE STANDARD
DEVIATION FOR Z-SCORES
Sloppy measurements lead to random error.
Random error means that for any particular
bit of data, the error may be in either direc-
tion; some measurements will be larger
than the real number, and some will be
smaller. If the survey workers rounded each
height measurement to the nearest 5 cm,
some heights would be recorded as lower
than they truly are and others would be
recorded as higher than they truly are. A
child who is actually 72 cm long would be
recorded as 70 cm. Another child who is 73
cm would be recorded as 75 cm. On the
other hand, systematic error means that
measurements, on average, are biased in
one direction or the other. For example, if

the measuring tape were affixed to the
height board so that its lower end with the
“0” mark was 5 cm above the footboard,
every child would be measured as 5 cm lon-
ger or taller than they actually were. This
would produce a systematic error with
every measurement biased upwards.

Random error does not affect the average value,
but does lead to a greater width in the distribu-
tion of the measurements, which is reflected in
a larger standard deviation. Therefore, if survey
workers are not careful with measurements of
height or age (i.e., if they introduce random
error), the standard deviation of the height-for-
age Z-score will be greater than it should be,
which reduces the precision of estimates (i.e.,
the confidence interval gets wider).

 



The standard deviations of weight-for-
height, height-for-age and weight-for-age Z-
scores in the reference population are, by
definition, 1.0. If the measurements used to
calculate the height-for-age Z-score (i.e.,
height or age), have substantial random
error, the standard deviation of the height-
for-age Z-scores for the survey sample will
be substantially greater than 1.0. Many nutri-
tion computer programs, such as EpiNut
from Epi Info, calculate Z-scores based on
the measurements of children. Once these
are calculated and added to the data file, any
statistical computer program can calculate
the standard deviation of the Z-scores. This
standard deviation should be included in the
nutrition survey report so that readers can
judge the amount of random error in the
measurements made during the survey.
For example, in the Somalia survey shown
in Figure 3.6, the standard deviation for the
height-for-age Z-scores was 1.63.
Inaccurate age information leads to random
errors in the measurement of age and there-
fore in the height-for-age Z-scores. On the
other hand, the standard deviation of
height-for-age in the Macedonia survey was
1.28. In this survey, the age of each child
was much more accurate, leading to less
random error and a lower standard devia-
tion for the height-for-age Z-score. A stan-

dard deviation for height-for-age or weight-
for-height greater than about 1.4 probably
indicates that measurement of either age,
weight or height was not very accurate.

ANALYSE DISTRIBUTION 
OF DECIMAL OF HEIGHT
Even though survey workers should always
be trained to measure and record height to
the nearest millimeter, many tend to round
height to the nearest full centimeter or one-
half centimeter. As a result, a disproportio-
nate number of height measurements will
end in .0 and/or .5, sometimes referred to
as digit preference. An analysis of the deci-
mal for the height measurements can tell
survey managers if this error is common in
the survey data. The distribution of the
decimal for the Somalia survey is shown in
Figure 3.8. Note the disproportionate num-
ber of children whose height measurement
ended in 0 or 5. Figure 3.9 shows a similar
distribution for a survey done in Mongolia.
There is also a preference for rounding the
height measurement to the nearest centime-
ter in this survey, but it is not so pronounced
as in the Somalia data. Moreover, there seems
to be no rounding to the nearest 0.5 cm. Such
an analysis should be presented in the survey
report in order to inform readers about the
precision of the height measurements.
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Figure 3.8 Distribution of Decimal of Height Measurements for Children Under 5 years of Age, Bardera,
Somalia, January 1993
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Calculate the proportion of records
with extreme Z-scores
Inevitably, mistakes will be made in either
measuring children, transcribing the results to
data collection forms or entering the data into
a computer. Certain values for anthropometric
indices are highly improbable or incompatible
with life and should not be included in the
analysis of Z-scores. For example, it is extreme-
ly unlikely that a child would have a weight-
for-height Z-score of -6.0. Many computer pro-
grams which calculate anthropometric Z-sco-
res or percents of median from anthropometric
measurements will somehow “flag” those
children whose Z-scores fall outside certain
boundaries, indicating that the calculated
index is probably the result of a mistake in the
data and is not real. Epi Info™ creates a new
field in the data set when calculating the Z-sco-
res from measurements. This field is called

“flag,” and it contains a code number depen-
ding on which anthropometric index is out of
bounds. For Epi Info, the “flag” variable is
based on an older definition of extreme values
and should be used with caution.

A more acceptable method of flagging is to
create acceptable boundaries for the Z-scores
depending on the data set. For areas with a
very high prevalence, an alternative appro-
ach to defining Z-scores is any Z-score more
than 4 standard deviations below or above
the mean Z-score for that index. For exam-
ple, if in a particular survey, the average
weight-for-height Z-score is -2.0, then those
children with Z-scores less than -6.0 and
greater than +2.0 should be excluded from
the analysis. Alternately, fixed boundaries
can be used to flag records; Table 3.3 details
boundaries as recommended by WHO.
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Figure 3.9  Distribution of Decimal of Height Measurements for Children 6-59 Months of Age, Mongolia
Nationwide Nutrition Survey, 2001
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Table 3.3 Boundaries for flagging outlying data

Index

Weight-for-height
Height-for-age
Weight-for-age

Lower boundary

< -4.0
< -5.0
< -5.0

Upper boundary

> +5.0
> +3.0
> +5.0

Source: Physical Status: The Use and Interpretation of Anthropometry - Report of a WHO Expert
Committee. WHO, Geneva. 1995



Of course, each flagged record with an
extreme Z-score should be investigated
to correct errors in data recording or data
entry, and obvious errors should be cor-
rected in the computer data file. Those
children whose flags are not the result of
obvious errors must be excluded from
the analysis of the Z-scores. The final sur-
vey report should present the proportion
of children with extreme Z-scores. 

14. ANALYSE THE DATA AND PRESENT
THE RESULTS
Once the survey data are entered into a
computer program, checked, and the
accuracy of measurements confirmed,
the data can be analysed to describe chil-
dren's nutritional status. In the final
report, it is customary to present results
in certain standardized ways. 

• Primary results often will be the pre-
valence of wasting, stunting and
underweight, both <-2 SDs and <-3
SDs. These prevalences are merely
the number of children with any mal-

nutrition and the number of children
with severe malnutrition, respective-
ly, divided by the number of children
with a valid anthropometry index.
For example, consider a survey in
which 397 children have valid
weight-for-height Z-scores, 24 have a
Z-score between -3.0 and -2.0, and 7
have a weight-for-height Z-score < -
30. The prevalence of wasting would
be 7.8 percent [(24 + 7) / 397]. The
prevalence of severe wasting would
be 1.8 percent (7 / 397). 

• In addition, you should present the
mean anthropometric Z-scores and
their standard deviations for all chil-
dren without oedema. This number
gives an overall summary of the
degree of acute malnutrition among
children in the survey population.

• You also should present a graph sho-
wing the distribution of anthropome-
try Z-scores among children without
oedema. Figure 3.10 shows one
example of such a graph.
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Figure 3.10 Distribution of Weight-for-Height Z-Scores, Children Under 5 Years of Age, Badghis Province,
Afghanistan, March 2002
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• The prevalence, mean Z-score and
graph of the distribution of height-
for-age Z-scores also can be presen-
ted for chronic malnutrition. 

• If hemoglobin or serum retinol are
measured on survey subjects, the
comparable results for these values
can be presented (the prevalence of
abnormally low values, the mean
value, and a graph showing the
distribution of all the values). 

• It is very important to calculate con-
fidence intervals for the major out-
comes measured in a survey and to
present them in the verbal presenta-
tions and the final report. This will
give the reader or listener an idea of
the precision of the estimates. Most
computer programs used to analyse
data will give confidence intervals
around prevalence rates; however,
many such programs assume that
your data come from a sample cho-
sen by simple or systematic random
sampling. If you have done cluster
sampling, the confidence intervals
calculated by these programs are not
correct.  For cluster samples, you
must use a computer program which
takes into account the cluster sam-
ple and calculates the appropriate
confidence intervals. Such computer
programs will ask you the name of
the variable which identifies the clu-
ster to which each unit of analysis
belongs.  For example, the Analysis
module of Epi Info will calculate
confidence intervals, but they will
not be correct for a cluster survey. In
Epi Info for DOS (version 6), you
must use the CSample module to
calculate confidence intervals for
cluster surveys. One of the boxes in
CSample asks for the PSU, or prima-

ry sampling unit. You should indica-
te in this window what variable con-
tains the cluster number. In Epi Info
for Windows, you must use the
“Complex Sample Frequencies,”
“Complex Sample Tables,” or
“Complex Sample Means” com-
mands. SAS and Stata have complex
sample commands and SPSS has an
option complex sampling module.

Confidence intervals for mortality
rates may be more difficult to
obtain.  If mortality data are collec-
ted as recommended in this manual,
you should be able to calculate the
number of deaths and the popula-
tion denominator in each house-
hold.  These numbers are then com-
bined for all the households in the
survey sample and analysed as a
cluster sample. The total number of
deaths divided by the total house-
hold population gives an estimate of
the proportion of the population
which died during the recall period.
Computer programs, such as
CSample or Epi Info for Windows,
should give a correct confidence
interval for this proportion that
takes into account the cluster sam-
pling.  The lower and upper ends of
this confidence interval then can be
converted to death rates expressed
as the number of deaths per stan-
dard population size per standard
time period, such as the number of
deaths per 1,000 per year.
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COMMON MISTAKE #17:
Comparing results of different surveys or subgroups within a survey without
calculating P values or providing confidence intervals for each estimate. 

Explanation: The results of two surveys may look different, but this difference may be
due solely to sampling error. The P value tells you the likelihood that the difference
observed between two surveys is due only to sampling error. If the P value is 0.05, then
the likelihood that the difference is due only to sampling error is 0.05, or 5 percent. 

If there is no statistical difference between the results of two surveys done in two
different populations, then there may be no real difference between these two
populations. If the two surveys are conducted in the same population at two diffe-
rent points in time, then there may have been no real change over time. This is
obviously very important when formulating programmatic interventions.
Expenditure of time, money and other resources should not be based on differen-
ces between surveys that do not reflect a real difference in populations.

Solution: Always judge the statistical significance of any observed 
difference by either comparing confidence intervals or calculating a 
P value for the difference. 

STOP

GO

COMMON MISTAKE #18:
Calculation of confidence intervals or P values without accounting for cluster
sampling. 

Explanation: Most computer programs, such as Epi Info, that are used to calcula-
te epidemiologic measures will display confidence intervals and P values. However,
these programs usually assume that the sample was selected by simple random
sampling. This may be inaccurate if the sample was chosen using cluster sampling
because cluster sampling usually results in greater statistical variance, and there-
fore less precision, than simple random sampling. Because the variance is greater,
confidence intervals will be wider with cluster sampling. Therefore, if cluster sam-
pling was done and the computer program does not take this into account, the con-
fidence intervals are inaccurate and should not be used. 

Nonetheless, many survey managers do not know this and will copy the confiden-
ce intervals from the computer screen into the survey report, thus giving the rea-
der the impression that the precision of the prevalence estimate is greater than it
actually should be. This may be especially important when comparing the results
from two surveys. Using the wrong confidence intervals may lead the reader to
decide that the two surveys' results are truly different, when the difference may
only be the result of sampling error.

Solution: When calculating confidence intervals and P values for survey
results obtained by cluster sampling, be sure you are using formulas or
computer software that account for cluster sampling. 

STOP

GO
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COMMON MISTAKE #19:
Not reporting the number of children with oedema in the survey report. 

Explanation: As mentioned above, malnourished children with oedema have a much
worse prognosis than malnourished children without oedema. The report of a nutri-
tion survey should always include the number of children with wasting who have
oedema. This is especially important in an emergency situation or where the preva-
lence of protein-energy malnutrition is relatively high since this information will tell
the reader what type of wasting is predominant (marasmus vs. kwashiorkor). 

Solution: Be sure to include in the survey report the number, as well as the
proportion, of children who had oedema. 

STOP

GO

15. DISSEMINATE FINDINGS 
IN PRESENTATIONS AND REPORTS
The final part of a nutrition survey is pre-
senting the findings in oral presentations
and in a final report. Often, distribution of
a preliminary report of the key findings is
recommended as soon as data analysis has
been completed because a final report may
take a long time to complete. The results of
the survey should be presented in a stan-
dardized format so as to enable easy com-
parisons between the results of different
surveys. One suggested format is shown in
the outline below and can be used for both
oral presentations and written reports:

Executive summary
This section of the report should be short
(one or two pages), and should include a
clearly presented summary of all important
information in the report. Be aware that 90
percent of readers probably will look at this
section only. Write the summary last, after
you have finished the rest of the report, and
include the following information: the geo-
graphic area covered, the date and the
objectives of the survey, the methodology
used, the main results and recommenda-
tions. One way to quickly and clearly pre-
sent the major results is to create a table.

Report introduction
The context in which the survey was car-
ried out should be described. What popu-
lation was surveyed, at which period and
in which geographical area? The introduc-
tion should be scene-setting, so that
someone who has never been to the area
can understand how the surveyed commu-
nity lives, what has happened to them and
why this survey was done. 

Objectives of the survey
The objectives of the survey should be 
stated clearly. 

Methodology
A straightforward description of the
methods employed, including sampling
techniques, is necessary so that readers
can judge the validity of the survey's
results and have a clear reference for futu-
re comparison. Include selection criteria
for inclusion in the survey sample and
clear definitions of all the health and nutri-
tion outcomes measured in the survey.
Describe what measurements were taken,
by whom and using what instruments.
Details on the training of the survey mem-
bers should be included, noting whether
standardization exercises and a trial/pilot

 



survey were conducted. Describe how the
questionnaires were designed and pilo-
ted. Standard definitions of indicators
used and cutoff values used to define
malnutrition also should be included.
The methods should be in such detail as
to enable  someone to replicate your sur-
vey in the future using only the final
report as a guide.

Results
This section is mainly graphs and tables
illustrating the results of analysis. The
results often include:
1) A description of the response rate,

including the number of subjects or
households chosen for the sample, the
number from whom data were collec-
ted and the reasons for non-response; 

2) A description of the survey subjects
from whom data were collected; 

3) The overall prevalences of the major
outcomes; 

4) Comparison of subgroups within the
survey sample, such as comparison of
males and females or different geogra-
phic locations, if the sample size per-
mits such comparison with any stati-
stical power; and 

5) A description of potential causal fac-
tors investigated in the survey. 

Limitations
This section should discuss the limita-
tions that were faced, such as those
encountered during team selection and
training, survey design, sampling and
analysis. Examples of this could include
an incomplete or outdated sampling
frame, unexpected population movement,
security or staff constraints or other fac-
tors affecting access to the sample popu-
lation.

Discussion
The discussion puts the results back into
context. The aim of the discussion is to

explain the results seen (for example, 
prevalence of malnutrition and mortality
rates) in terms of the causes of malnutri-
tion - health, care environment, and food
security. Organize your discussion by
addressing the following questions (not
an exhaustive list):
1) Is the level of malnutrition typical

(referring back to previous
surveys/baseline levels)?

2) Is the level of mortality typical?
3) What are the major acute causes of

malnutrition and mortality (taking
into account causes already addressed
by other interventions)?

4) What are the prospects for the coming
months?

5) Who is worst affected?
6) What are the chronic causes of mal-

nutrition?
7) What does the community recom-

mend?

Much of the information for the discus-
sion will come from referring back to the
results section and considering the major
findings in light of other information
gathered from prior surveys, other types
of assessments, observation, discussions
with community leaders and survey wor-
kers, etc. 

Conclusions and recommendations
This section should restate the major
conclusions and make specific, opera-
tional recommendations for what is
needed most urgently in the surveyed
population. 

Reports should be written and submitted
in a timely fashion to prevent any delay
in the intervention. Reports for emergen-
cy nutrition surveys should be available
within one month after the survey data
collection has been completed. Baseline
survey reports may not be needed so
rapidly.
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As an organization working with a
results-based management approach,
WFP is committed to not only striving
to achieve positive outcomes for its
beneficiaries, but also to using output
and outcome indicators to monitor its
performance. Such indicators enable
us to understand whether the plans
and strategies are being implemented
in a way that leads to desired project
impact.  

One of the first steps of programme
design involves formulating objectives
and defining the means to achieve
those objectives (what is often called
putting together a “results chain”).
Many of WFP's programmes (including

most emergency operations and
Mother and Child Health/Nutrition
programmes) have specific objectives
related to either reducing or stabilizing
the prevalence of malnutrition or to
saving lives in emergencies. As such,
the main outcome indicators of interest
are malnutrition or mortality rates,
which generally are best collected
through surveys as outlined in this
manual. 

This section provides guidance on crit-
ical issues related to the collection,
interpretation and use of survey results
for decision-making in the context of
WFP's operations.
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Key messages
• It is important to review the quality of nutrition surveys before using them for deci-

sion-making. One should not automatically assume that survey data is useful.

• There are many factors to consider when interpreting survey data, including pre-exi-
sting information on the prevalence of malnutrition in a given area, country or region;
the magnitude of changes over time; the geographical coverage of a survey; the sea-
sonality of malnutrition and information on the different potential causes of malnutri-
tion in an area. 

• When assessing trends of malnutrition or mortality in a given area, a rigorous pro-
cess of comparison between the multiple surveys done over time is necessary. Some
factors to consider include: (1) whether the same population/geographic area was
covered by both surveys; (2) whether the sample size was adequate enough to ensu-
re that comparisons are possible; (3) whether any differences in the prevalence
observed over time were statistically significant or programmatically meaningful;
and (4) whether any factors have changed over time that might be responsible for
leading to the change in prevalence.
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WHAT INFORMATION IS AVAILABLE TO
HELP YOU TO DECIDE WHETHER A NEW
SURVEY MAY BE NECESSARY?
When designing intervention projects
with an objective related to malnutri-
tion or mortality, an essential first step
is to gather and review existing infor-
mation to determine whether a new
survey is truly needed. There are a
number of places to look to determine
what surveys may be available from
your country or working area.
Consultation with partners including
non-governmental organizations
(NGOs), governments and other agen-
cies (particularly UNICEF) may reveal
that historical data already exist that
can be used either to help you to esta-
blish a baseline understanding of the
situation or to help to interpret your fin-
dings should you choose to do a survey. 

IS AVAILABLE INFORMATION 
SUFFICIENT FOR YOUR NEEDS?
Once you have collected available nutri-
tion surveys or other information, it is
critical to define the potential uses that
you may have for the nutritional or
mortality data. Measuring trends in
malnutrition or mortality over the cour-
se of a project is often the main objecti-
ve of nutritional surveys, but it is not
the only potential need that you may
have for such data. Nutritional data
also can be useful in making decisions
about the relative vulnerability of popu-
lation groups living in different geogra-

phic areas or for planning beneficiary
numbers for supplementary or thera-
peutic feeding programmes. Therefore,
when deciding whether a new survey is
necessary, it is important to consider
what your real needs are.

Different types of surveys may have dif-
ferent uses for you. Data from national
surveys, while useful for giving you an
idea of the general situation of the
country, generally does not have an
adequate sample size on a local level to
be much use for baseline/follow-up
purposes. Local surveys, such as those
done in specific refugee camps, may be
very useful for your purposes, although
in larger operations they may only give
you a relatively small picture of the ove-
rall situation. 

Clinic surveillance data also may be
available; while such data is generally
unreliable for getting an accurate idea
of the prevalence of malnutrition, it
may be quite useful for either persua-
ding decision-makers to undertake a
nutrition survey or for understanding
seasonal patterns of malnutrition. 

Figure 4.1 outlines decision-making steps
for three likely scenarios in which you: 
• may use existing survey data; 
• need to conduct a survey; or 
• can make decisions without using 

survey data.

 



MEASURING AND INTERPRETING MALNUTRITION AND MORTALITY

USING AND INTERPRETING SURVEY RESULTS FOR DECISION-MAKING

109

4CHAPTER

ASSESSING THE QUALITY 
OF SURVEYS
Another essential part of the process of
determining whether a survey is necessary
is to review the quality of any existing sur-
veys. The interpretation and critique
checklist (Checklist 4.1) will help you to
decide whether the content and quality of
a survey are sufficient. For the overall 
critique of a survey report, it may also be
worth answering the following questions:
• Which organizations conducted 

the survey? 
• How much experience do those 

organizations have in nutrition 
and health? 

• How long have they been in the 
country and in the specific area 
of interest? 

• Why did they conduct the survey? 

Knowing the area and having been able
to visit and talk to local people will
also help in interpreting a survey
report. The report should make sense
in the context of what you have seen
and recent history. It also should make
sense to the people living in the area.
The survey should cover the geograph-
ic areas and topics about which you
need information. 

Even if the survey's quality in terms of
methodology may appear to be suffi-
cient, it may be deficient in other ways.
It may not include a food security
assessment, for example, or it may cover
only part of the area where you plan a
nutrition program. Therefore, you may
decide to do a larger survey with a food
security component.

Figure 4.1  Is a survey necessary? 

Survey data available

Use interpretation and critique 
checklist to review quality of survey

Survey contents 
and quality sufficient

Collect complementary data 
on causes of malnutrition and mortality

Survey contents and/or 
quality insufficient

Conduct survey, using
Chapter 3 guidance

Collect complementary 
data on causes of 
malnutrition and mortality

No survey data available Survey currently 
not necessary 
(e.g. population needs 
obvious, immediate 
intervention necessary)

Decision making process
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8 Reported regularly in Nutrition Information in Crisis Situations (NICS). Geneva: Standing Committee on Nutrition, United
Nations System. Available at URL: http://www.unsystem.org/scn/Publications/html/rnis.html.

Check list 4.1  Key questions to be considered when interpreting a survey report

Objectives
3Have the objectives been stated clearly and are they realistic? 

Survey Planning & Implementation Issues
3Have the survey area and target group been specified? 
3Has the questionnaire been translated into local language and back-translated into the original language?
3Has the questionnaire been piloted in the survey area (but with people who were not part of the sample)?
3Has the training been long enough (minimum 3-5 days depending on background of personnel)?
3Were enough qualified supervisors available to assure quality of measurements and interviews?
3Were all team members trained in the same way?
3Were the interviewers able to read questions in a standardized way from the questionnaire?

Survey Methodology
3Has the sampling frame been adjusted for recent population movements?
3Was the sample representative of the target population, i.e., nobody was left out in the sampling approach?
3Has the sample size calculation been described in detail, including sample size calculations that are based

on different outcomes?
3Is the sample size large enough for appropriate precision? If the sample size calculation has not been described,

did the survey follow international standards, i.e., 30 x 30 cluster sample for nutrition and mortality surveys?
(see section on sample size in Chapter 3)

Survey Reporting
3Has the proportion of severely malnourished children with oedema been reported?
3Are case definitions provided, and do they meet international standards?
3Was software used for analysis that allows adjusting for cluster survey design?
3Have weight-for-height Z-scores been used to measure malnutrition?
3Has oedema been included in the definition of severe acute malnutrition?
3Has the survey questionnaire been provided in the report?

Results
3Do the results reflect the objectives of the survey?
3Does the report contain standard information (i.e., survey area, date of survey, population, survey conducted by,

acute malnutrition, acute severe malnutrition, oedema, measles immunization coverage, vitamin A distribution coverage,
women's anthropometric status, crude mortality, under-5 mortality) 8

3Have 95% confidence intervals been reported with prevalences and rates?
3Does the report provide detailed information and discussion of causes of malnutrition and mortality?

Discussion
3Does the report include a discussion of results, including limitations of the survey?
3If results are compared to a baseline, is the quality of the baseline information discussed 

(e.g., organization that conducted assessment, methods, one or multiple years, did those years qualify as baseline)?

Conclusions
3Are conclusions based on results?
3Are conclusions realistic (e.g., a solid interpretation of what the data can provide and what it cannot)?

Recommendations
3Are recommendations based on science and best practices and not driven by politics?
3Are the recommendations useful, i.e., could they have been made without the study?
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INTERPRETING SURVEY RESULTS
Once you have determined that a given
survey (or surveys) are reliable, the next
step is interpreting those survey results.
This section outlines several major con-
siderations that you may want to use as
part of this process, including:

1. Comparing survey findings against
existing information; 

2. Using the conceptual framework of
malnutrition as a tool to help inter-
pret complementary information and
to consider the relative importance
of different causes of malnutrition;
and

3. Interpreting trends over time.

COMPARING SURVEY FINDINGS
AGAINST EXISTING INFORMATION
The following tables provide informa-
tion by region on the average rates of
malnutrition (and variation in those
rates) that may be useful for interpre-
ting findings of your surveys. It
should be noted that many regions

have extreme variation from country
to country in the prevalence of mal-
nutrition (or mortality rates), and
that it is generally much more useful
to use country-specific data than
these estimates for comparisons. It is
also important to note that while
these tables are useful for understan-
ding what a “normal” nutritional
situation is in these regions, it is
often the case that the “normal”
situation may be extremely poor, and
therefore not necessarily a good stan-
dard to compare against Tables 4.1-
4.4 show regional malnutrition and
mortality rates recently published by
the United Nations Standing
Committee on Nutrition (SCN)4 and
the United Nation's Children's Fund
(UNICEF)5. Because of differences in
geographical coverage and methods,
Tables 4.1-4.4 should never be used
as the reference baseline alone, but
may help with interpretation when
used along with a variety of different
information collected.
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* Defined as <-2 standard deviations or Z scores of the weight-for-height median value of the NCHS/WHO
international reference data † Not available

Table 4.1 Projected prevalence and 95% confidence intervals of acute malnutrition
in preschool (0-5 years) children, 2000 and 20054

Region

Africa
Eastern
Middle 
Northern
Southern
Western
Asia
Eastern
South-Central 
South-East
Western
Latin America and Caribbean
Caribbean
Central America
South America
Oceania
All developing countries

Acute 
malnutrition*
(%)

8.3
7.6
9.1
6.2
4.9
10.3
9.2
2.2
14.0
8.9
4.2
1.6
2.5
1.7
1.4
NA†
8.2

95% 
confidence
interval

7.3-9.2
6.3-9.2
6.6-12.6
3.5-10.6
3.3-7.4
9.0-11.9
7.7-10.7
2.1-2.4
11.3-17.2
6.5-12.2
1.9-8.7
1.1-2.1
0.09 
1.2-2.4
0.8-2.4
NA
7.2-9.3

Acute 
malnutrition*
(%)

9.5
8.7
11.9
8.0
6.6
10.2
8.9
1.8
13.3
5.1
3.9
1.5
2.4
1.6
1.4
NA
8.3

95% 
confidence
interval

8.2-10.7
6.8-11.1
8.4-16.7
4.5-14.0
4.4-10.2
9.0-11.6
7.3-10.5
1.6-1.9
10.7-16.5
3.7-6.9
1.4-10.4
0.9-2.1
0.09 
0.9-2.7
0.7-2.6
NA
7.2-9.4

2000 2005
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* Defined as <-2 standard deviations or Z scores of the height-for-age median value of the NCHS/WHO international
reference data † Not available

Table 4.2  Projected prevalence and 95% confidence intervals of chronic malnutrition
in preschool (0-5 years) children, 2000 and 20054

Region

Africa
Eastern
Middle 
Northern
Southern
Western
Asia
Eastern
South-Central 
South-East
Western
Latin America and Caribbean
Caribbean
Central America
South America
Oceania
All developing countries

Chronic 
malnutrition*
(%)

35.2
44.4
37.8
21.7
24.6
32.9
30.1
14.8
39.7
21.3
18.7
13.7
7.4
20.4
11.3
NA†
29.6

95% 
confidence
interval

32.5-38.0
37.6-51.4
33.7-42.1
16.1-28.6
21.5-28.1
30.2-35.7
27.1-33.1
13.9-15.8
34.4-45.3
17.0-26.0
10.9-30.1
9.1-18.4
3.8-14.1
12.5-31.5
6.5-18.9
NA
27.5-31.7

Chronic 
malnutrition*
(%)

34.5
44.4
35.8
19.1
24.3
32.0
25.7
10.0
34.5
18.1
16.1
11.8
5.7
18.0
9.6
NA
26.5

95% 
confidence
interval

31.7-37.4
37.6-51.4
33.0-38.6
13.5-26.5
20.4-28.6
28.4-35.7
22.5-28.9
9.3-10.7
29.0-40.5
14.3-22.5
7.8-30.3
7.0-16.5
2.7-11.5
10.8-28.4
4.9-18.2
NA
24.2-28.7

2000 2005
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*Defined as <-2 standard deviations or Z scores of the height-for-age median value of the NCHS/WHO international
reference data † Not available

Table 4.3  Projected prevalence and 95% confidence intervals 
of underweight in preschool (0-5 years) children, 2000 and 20054

Region

Africa
Eastern
Middle 
Northern
Southern
Western
Asia
Eastern
South-Central 
South-East
Western
Latin America and Caribbean
Caribbean
Central America
South America
Oceania
All developing countries

Underweight*
(%)

24.2
29.2
26.1
9.7
13.7
27.1
27.9
9.3
40.8
27.4
11.3
6.1
6.1
9.2
4.6
NA†
24.8

95% 
confidence
interval

21.9-26.4
24.6-34.3
21.8-30.8
4.6-19.4
9.7-19.0
24.2-30.3
24.0-31.7
8.8-9.9
33.5-48.5
23.4-31.8
5.0-23.7
4.0-8.1
3.3-10.8
5.2-15.7
2.9-7.4
NA
22.2-27.3

Underweight*
(%)

24.5
30.6
25.3
8.6
13.6
26.8
24.8
6.5
36.5
23.9
10.6
5.0
4.7
7.9
3.7
NA
22.7

95% 
confidence
interval

22.1-26.8
25.7-35.8
21.6-29.3
3.6-19.5
9.6-18.8
23.6-30.3
20.8-28.8
6.1-6.9
29.3-44.4
19.9-28.5
3.3-28.9
3.2-6.8
2.5-8.7
4.3-14.0
2.3-6.1
NA
20.1-25.4

2000 2005
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USING A CAUSAL FRAMEWORK 
TO CONSIDER THE RELATIVE 
IMPORTANCE OF DIFFERENT 
CAUSES OF MALNUTRITION
A causal framework (see Conceptual
Model of Malnutrition) is necessary to
understand long-term causes of malnu-
trition in the population and decide on
the information to be gathered in a
survey. Non-food causes of malnutri-
tion and mortality may aggravate the
situation rapidly even if rates are not
alarming at the moment.
In an individual, malnutrition is the
result of inadequate dietary intake, infec-

tion or a combination of both. The wide-
ly used UNICEF conceptual model of the
causes of malnutrition (Figure 4.2)
organizes and explains malnutrition by
layers of causes. Malnutrition is caused
by more than a simple lack of food; there
are other underlying causes that can con-
tribute to adverse nutritional outcomes.
The multisectoralcauses of malnutrition
involve dietary intake, poor health, envi-
ronmental factors and care practices. For
an individual to be adequately nour-
ished, the underlying causes of malnutri-
tion - health, food, care - need to be
addressed in tandem.

Table 4.4  Baseline reference mortality data by region5

Region

Sub-Saharan Africa
Middle East and North Africa
South Asia 
East Asia and Pacific 
Latin America and Caribbean
Central and Eastern European
Region/CIS and Baltic States
Industrialized countries
Developing countries
Least developed countries 
World

CMR
(deaths/
10,000/day)

0.44
0.16
0.25
0.19
0.16
0.30

0.25
0.25
0.38
0,5

CMR
emergency
threshold
(2 x crude
mortality
rate)

0.9
0.3
0.5
0.4
0.3
0.6

0.5
0.5
0.8
0.5

U5MR
(deaths/
10,000 
children
under 5/day)

1.14
0.36
0.59
0.24
0.19
0.20

0.04
0.53
1.03
0.48

U5MR
emergency
threshold 
(2 x under-
5 mortality
rate)

2.3
0.7
1.2
0.5
0.4
0.4

0.1
1.1
2.1
1.0

2000 2005
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Underlying causes of malnutrition
The main underlying preconditions to 
adequate nutrition are food, health and
care; the degree of an individual's or
household's access to these precondi-
tions affect how well they are nourished. 

Food quantity and quality
Food security exists when, at all times,
everyone has access to and control over
sufficient quantities of good, quality food
needed for an active and healthy life. For
a household, this means the ability to
secure adequate food to meet the dietary
requirements of all its members, either
through their own food production or
through food purchases. Food production
depends on a wide range of factors,
including access to fertile land, availabil-
ity of labor, appropriate seeds and tools,
and climatic conditions. Factors affecting
food purchases include household

income and assets as well as food avail-
ability and price in local markets. In
emergency situations, other factors -
including physical security and mobility,
the integrity of markets and access to
land - may come into play.

Health and sanitation environment
Access to good, quality health services,
safe water supplies, adequate sanita-
tion and good housing are precondi-
tions for adequate nutrition. These pre-
conditions are affected by the existing
primary health infrastructure, the types
of services offered, their accessibility
and affordability to the population, and
the quality of these services. Key envi-
ronmental issues include the degree of
access to adequate quantities of safe
drinking water, adequate sanitation and
adequate shelter. Health and environ-
mental factors influence incidence and

Source: the States of the world’s Children 1998 - UNICEF

9 The State of the World's Children 1998 (URL: http://www.unicef.org/sowc98/). New York: UNICEF; 1998.

Child malnutriction,
death and disability

Outcomes

Immediate
causes

Underlyng
causes at
houseshold/
family level

Basic causes
at societal level

Inadequate maternal
and child-care practices

Poor water/sanitation
and inadequate healt
service

Insufficient acces
to food

Inadeguate
dietary intake

Quantity and quality of actual resources-
human, economic and organizational-
and the way they are controlled

Inadequate and/or inappropriate
knowledge and discriminatory
attitudes limit household acces
to actual resources

Political, cultural, religious,
economic and social systems,
including women’s status, limit the
utilization of potential resources

Disease

Potential resources: enviroment,
technology, people

Figure 4.2 Conceptual model of the causes of malnutrition, UNICEF 9
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severity of disease. Health and nutri-
tion are closely linked in a “malnutri-
tion-infection cycle” in which diseases
contribute to malnutrition and malnu-
trition makes an individual more sus-
ceptible to disease.

Social and care environment
Malnutrition can occur even when
access to food and healthcare is suffi-
cient and the environment is reason-
ably healthy. The social and care envi-
ronment within the household and local
community also can directly influence
malnutrition. Appropriate childcare,
which includes infant and child feeding
practices, is an essential element of
good nutrition and health. Cultural fac-
tors and resources, such as income,
time and knowledge, influence caring
practices. The values of the society dic-
tate the priority given to the care of
children, women and the elderly.
Attitudes to modern health services,
water supplies and sanitation also
affect caring practices.

Immediate causes of malnutrition
On an immediate level, malnutrition
results from an imbalance between the
amount of nutrients needed by the body
and the amount of nutrients being intro-
duced or absorbed by the body.
Adequacy of food intake relates to: 

a) the quantity of food consumed; 
b) the quality of the overall diet with

respect to various macro- and
micronutrients; 

c) the form of the food consumed,
including palatability and energy 
density; and

d) how frequently the food is consumed. 

However, malnutrition is not synony-
mous with a lack of food. In an individ-
ual, malnutrition is the result of inade-
quate dietary intake, disease, or both.
Health and nutrition are closely linked.
Disease contributes to malnutrition
through a loss of appetite, malabsorp-
tion of nutrients, loss of nutrients
through diarrhea or vomiting, or
through altered metabolism.
Malnutrition, in turn, makes an individ-
ual more susceptible to disease.  

While the conceptual framework pro-
vides a useful approach for considering
the causes of malnutrition, its useful-
ness depends on the availability of
information about those causes. Such
complementary information may
include quantitative data from sources
other than surveys and qualitative infor-
mation gathered from focus groups,
interviews with key persons, and per-
sonal observations or observations by
national or international colleagues who
know the situation well. Sources of such
data can vary widely and not all types
are equally useful for all types of WFP
needs. Even within the scope of WFP
needs, uses of data can differ depending
on the context of the data collection and
objectives for the use of the informa-
tion. A matrix (Table 4.1) provides
rough guidance on suggested use of dif-
ferent sources of information for a vari-
ety of WFP purposes. This is by no
means exhaustive, nor regulatory.
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Complementary data may also include
the causal framework or pathway of mal-
nutrition and a seasonal calendar: 

A seasonal calendar provides informa-
tion about harvests and hungry periods,
seasonal disease epidemics and other
events that may affect food insecurity
(e.g., food distributions).

All primary and secondary information
should be checked against other sour-
ces of information and confirmed with
partners.

Interpreting trends over time
In general, when you compare two or
more surveys to assess trends in malnu-
trition and mortality in a given popula-
tion, these surveys must have used
methodologies that meet similar quality
and procedural standards. For example,
did both samples use representative
sampling methods and comparable

measuring techniques? Consider whe-
ther the surveys used or collected data
for the same:
• definitions of malnutrition (i.e., Z score

[preferred] or percent of the median); 
• population; 
• age groups; 
• geographic area; and 
• season.

Whenever possible, WFP and partner
organizations should conduct a baseline
survey in the area where the nutrition pro-
gram or intervention will later be conduc-
ted. In acute emergencies, interventions
may have to start immediately, and a sur-
vey will be conducted as soon as is possi-
ble. Any initial survey should consider
sample size requirements for baseline and
follow-up surveys (see Chapter 3). 

If conducting a baseline survey is not
possible, other sources for surveys may
be used. Note that national survey

Table 4.1 Matrix of sources of information for WFP purposes

Facility Based Data

Sample Survey

ENA Assessment

VAM Survey

Nutrition Surveillance

National Survey

Operations/
Program
Management

+ + +

+ + +

+

+

+ + +

+

Targeting/
Prioritization

+ +

+ +

+ + +

+ + +

+

+ + 

RBM/
Corporate
Reporting

+

+ + +

+

+ +

+ + 

+ + 

Advocacy

+

+ + +

+ + +

+ + +

+ +

+ + +Po
pu

la
tio

n 
  <

   
   

   
   

   
>

le
ve

l
In

di
vi

du
al

le
ve

l

Note: + + + optimal use, + + of some use, + limited use
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results should not be used as a baseline
because national prevalence may not be
representative of smaller subsets of the
population. If a national survey is con-
ducted with survey methodology that
allows for statistical disaggregation into
subsets, then this disaggregated data
might be useful for these purposes.
However, consultation with statisticians
or the Nutrition Service in Rome should
be undertaken before such a decision is
made. National surveys that usually have
provincial-level estimates include MEA-
SURE DHS (Demographic and Health
Surveys; DHS)1, UNICEF's Multi
Indicator Cluster Surveys (MICS)2, or the
WHO Global Database on Child Growth
and Malnutrition3. 

What are some potential differences in
geographical coverage and methods?
Comparing current malnutrition preva-
lence in a district in southern Ethiopia
with a baseline estimate for the whole of
Ethiopia or eastern Africa has little mea-
ning. A current survey result may be
compared to a previous survey that was
conducted in a different season, or a
baseline survey that has covered several
seasons over one or several years.

Differences in measuring mortality are ano-
ther potential problem when comparing
survey results. Child mortality is expressed
by UNICEF and WHO as the probability of
dying between birth and 5 years of age per
1,000 live births. Conversion to an age-spe-
cific mortality rate for children under 5
years, as shown in Table 4.4, requires a
mathematical transformation. That tran-
sformation is based on certain assumptions
that need to be considered as limitations
when results are discussed. 

If 95 percent confidence intervals are provi-
ded, as in Tables 4.1-4.3, overlapping con-
fidence intervals alone are not sufficient to

assume that there is not a statistically signi-
ficant difference between the baseline and
the current survey. However, they at least
indicate that the results of the two surveys
may not be different. Non-overlapping con-
fidence intervals show that the two surveys
are significantly different. Always determi-
ne the statistical difference between a base-
line and follow-up survey by either compa-
ring confidence intervals or calculating a P
value for the difference. Confidence inter-
vals should be presented for all outcomes
in your survey, independent of their availa-
bility from a previous baseline survey.

How should I interpret changes from
baseline to follow-up?
Interpretation of changes between baseli-
ne and follow-up(s) depends on the
magnitude of the change, trends and the
context. A doubling of the baseline often
indicates the presence of an acute emer-
gency. However, it is essential to verify
that such an increase is actually “real,”
as described above.

The causes of malnutrition are complex.
Emergency settings and perceptions of
what is “typical” or “atypical” in a given
country or a given district within a coun-
try differ. Such differences make it diffi-
cult to develop and make available a
standardized, generally agreed upon
classification of severity of malnutrition
to match to baseline information.
However, some internationally agreed
upon cut-off values have been developed
to provide a guide for classifying malnu-
trition and mortality rates. Tables 4.5 and
4.6 show malnutrition classifications and
mortality benchmarks, as defined by
WHO6 and Sphere7. These classifications
are based on acute malnutrition, chronic
malnutrition, underweight and mortality.
Population benchmarks for other outco-
mes, such as low birth weight or mater-
nal mortality, are not available.
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Table 4.5  Classification of severity of malnutrition in a community by prevalence of acute
malnutrition, chronic malnutrition and underweight for children under 5 years of age 6

Severity 
of malnutrition

Acceptable
Poor
Serious
Critical

Acute malnutrition
(%) 
(weight-for-height)
< -2 z scores

<5
5-9
10-14
≥ 15

Chronic 
malnutrition (%)
(height-for-age)
< -2 z scores

<20
20-29
30-39
≥ 40

Underweight (%)
(weight-for-age)
< -2 z scores 

<10
10-19
20-29
≥ 30

Table 4.6  Mortality benchmarks 7

Indicator

Crude mortality
rate

Prevalence of
anaemia 

Baseline 

0.5/10,000/day

1/10,000/day

Benchmark for alert

1/10,000/day 

2/10,000/day

Benchmark for 
critical emergency

2/10,000/day 

4/10,000/day

Table 4.7 Classification of public health significance of anemia based on the
prevalence of anemia 8

Category of public health significance

Normal
Mild
Moderate
Severe

Prevalence of anaemia (%)

≤ 4.9
5.0-19.9
20.0-39.9
≥ 40.0

Note: The prevalence of iron-deficiency disorder is likely to be 2-2.5 times greater than the prevalence of
anaemia

Note: Average baseline value based on sub-Saharan Africa. 
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Table 4.8  Classification of public health significance of  iodine deficiency disorders
based on the prevalence of goiter or urinary iodine6

Category of public 
health significance

Normal
Mild
Moderate
Severe

Total goiter rate (%)

< 5.0
5.0 - 19.9
20.0 - 29.9
≥ 30.0

Median urinary iodine level
in school children µg/L (%)

≥ 100.0
50.0 - 99.9
20.0 - 49.9
< 20.0

Table 4.9 Classification of public health significance of vitamin-A deficiency in
children (6-71 months) based on the prevalence of night blindness or serum retinol 9

Category of public 
health significance

Normal
Mild
Moderate
Severe

Night blindness (%)

0
0 < 1
≥ 1 < 5
≥ 5

Serum retinol < 0.7 µmol/L
(20 µg/dL) (%)

< 2
≥ 2 < 10
≥ 10 < 20
≥ 20

At least 95 percent of children 6
months to 15 years of age should be
vaccinated against measles and have
received an appropriate dose of vita-
min A supplementation7. All infants
vaccinated between 6-9 months of age
receive another dose of vitamin A
upon reaching 9 months. Routine vac-
cination programs ensure the mainte-
nance of 95 percent coverage.

INTERPRETING MORTALITY IN LIGHT  
OF MALNUTRITION RATES
Many nutrition surveys collect both
malnutrition and mortality rates, and
it is desirable to interpret each of
these in light of the other. The cau-
sal framework of malnutrition and a
seasonal calendar are often useful to
help do this. 

Table 4.10 shows possible combinations
of mortality rates and malnutrition preva-
lence and their likely causes. In most
situations, mortality will increase with
higher malnutrition and morbidity; howe-
ver, mortality can rise in the setting of
relatively low prevalence of malnutrition
and acute malnutrition may rise without
substantial increases in mortality.10, 11

There has been a misconception that
rising mortality may plateau as malnou-
rished children die at a rate equal to the
rate that non-malnourished children are
becoming malnourished. Observed pla-
teaus in the prevalence of malnutrition
only occur at unusually high levels of
both malnutrition and mortality.
Therefore, this scenario was not inclu-
ded in Table 4.10. 
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Malnutrition prevalence and mortality
rates should always be interpreted with
caution, in the context of the overall situa-
tion and under review of causes of malnu-
trition and mortality. 

Causes of malnutrition and mortality inclu-
de (see causal framework of malnutrition
in Chapter 1):
• General poverty: This includes poor

infrastructure, housing, clothing, sani-
tation and lack of schooling/educa-
tion.

• Loss of entitlements: In an economic
theory of the causes of malnutrition,
famine and death, four legal “entitle-
ments” are described by which hou-
seholds obtain food. Those include a
production-based entitlement, an
exchange-based entitlement, an
own-labor entitlement, and an inhe-
ritance and transfer entitlement (i.e.,
households have claims on
others/institutions to assist them
accessing food). If households lose
one or more of these entitlements,
destitution and death may result.
Economic policies, such as an export
ban for livestock, may also affect
malnutrition and mortality.

• Ecological stress: This includes high
population density, recurrent
droughts, livestock overgrazing, water
shortages (quantity and quality),
wood fuel shortages and deforesta-
tion. These stresses can degrade land,
substantially increase the time needed
to collect water and wood, and reduce
food production.

• Societal changes: Population move-
ments can alter cultural norms and
habits, potentially leading to health
risk behavior or increasing the far-
ming and trade of narcotics as cash
crops.

• Poor household food availability and
accessibility: This includes poor 

harvest, poor pasture conditions, loss
of livestock, high market prices,
food unavailability in the market,
insecurity and inadequate general
distributions.

• Poor health status of the population:
Contributing factors include low
levels of measles vaccination and lack
of vitamin A supplementation. Other
contributing factors include high pre-
valence of diseases such as diarrhea,
acute respiratory infections, tubercu-
losis, human immunodeficiency virus
(HIV), high worm loads in children,
and outbreaks of measles, cholera,
Shigella dysentery, meningitis, mala-
ria and other communicable diseases.
The combination of diseases and mal-
nutrition greatly exacerbates the risk
for mortality.

• Poor public health system with bar-
riers to health care access: This causes
and is affected by delays in recogni-
zing health problems and deciding to
seek care, delays in arriving at appro-
priate levels of care, and delays in
receiving adequate care.

• Inadequate social and child care envi-
ronment: This often equates to a lack
of health and nutrition education.
The results can include a lack of
exclusive breastfeeding in infants
younger than 6 months, lack of time-
ly introduction of complementary
infant/weaning food, and lack of con-
tinuation to breast feed children
during episodes of diarrhea. Families
also may not know how to prepare
healthy food or know about basic
hygiene. 

• Dietary habits in the population: This
includes the use of herbal medicines,
which might interfere with adequate
dietary intake, and extensive tea con-
sumption, which may inhibit iron
absorption and result in anaemia,
even in children. 

 



MAKING DECISIONS BASED 
ON A COMPREHENSIVE REVIEW 
OF THE INFORMATION
Based on the processes described above,
decision-making largely depends your
judgement of the situation (if possible
after traveling to the area, observing the
situation and talking to local people),
consultation with partners, a review of
previously implemented interventions,
predicted seasonal changes (from a sea-
sonal calendar and early warning
systems), and the security situation.

There is no magic formula to help you
with decision-making, but there are some
principles for the systematic review of the
evidence. The collected information
should enable you to decide whether the
prevalence of malnutrition and mortality
rates are atypical, thereby justifying a
nutrition response. Information about the
role of food insecurity and other causal
factors, vulnerable groups and geographic

distribution of population needs will help
you plan a programme or intervention. 

The general objective of a nutrition
response is to stabilize the situation and
reduce malnutrition prevalence and mor-
tality rates to acceptable levels. If baseline
levels have been relatively high before the
response, the response should attempt to
decrease malnutrition and/or mortality
levels in line with more acceptable baseli-
nes. A comprehensive package of techni-
cal information including a detailed
discussion of the situation will facilitate
both communication with  WFP senior
management and good decision-making.

When you interpret information, bear in
mind:
• Quality of secondary information may

be a problem; use the interpretation and
critique checklist to ensure the quality. 

• The information collected may be
from different age groups and periods.
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Table 4.10  Possible combinations of mortality rates and malnutrition prevalence 
and likely causes12

High 
prevalence of
malnutrition 

Typical 
prevalence of 
malnutrition

High rates of mortality

Likely causes:
· Acute food insecurity and failure to cope
· High levels of infection arising from

displacement or uncontrolled epidemic
· Major disruption to care environment

Likely causes:
· High rates of infection not typically

associated with malnutrition 
(e.g., malaria or meningitis epidemic)

· Mortality directly caused by conflict 
or acute disaster (e.g., earthquake)

· Possible outbreaks of micronutrient
deficiency

Typical rates of mortality

Likely causes:
· Acute food insecurity
· Disruption to care environment

resulting from damaging coping
strategies

· No major disease outbreaks

Likely causes:
· Either no major acute causes 

of malnutrition or mortality
resulting from the emergency

· Or causes which have yet to
have an impact on malnutrition
and mortality



124

For example, malnutrition prevalence
is usually collected for age 6-59
months as a proxy for the whole popu-
lation, whereas mortality rates may be
available for the whole population and
for children under 5 years. Mortality
rates refer to the recall period of the
survey, whereas the prevalence of mal-
nutrition reflects the status at the time
of the survey. Information about acute
respiratory disease and diarrhea is
usually collected for the two weeks
preceding the survey.

• In some circumstances, children under 5
years of age may not be a good proxy for
the total population. For example, in areas
with high HIV/AIDS prevalence, wasting
and mortality may be considerably higher
in adults than in children. Attention to
morbidity and mortality in age and gender
groups, for which data may not routinely
be available, is essential.

• You may not have information about
all potential causes of malnutrition
and mortality. It can be difficult to
assess the relative importance of each
factor and the timing to best affect
changes. Review the causal framework
to identify information gaps.

• If you are not able to explain inconsi-
stencies, you may decide to either col-
lect additional information or base your
decision-making on the data you have.

SYSTEMATIC REVIEW OF THE EVIDENCE
FOR DECISION-MAKING
In summary, there is no magic formula
to help you with decision making. For
example, the WHO classification of seve-
rity of malnutrition in a community
(Table 4.5) cannot be used alone for
decision-making. You must also consi-
der the context, including complementa-
ry factors such as economic and ecologi-
cal conditions, food security, or health.
Your goal will be to collect different
types of information from different sour-

ces to provide a comprehensive picture,
and then systematically review the situa-
tion. You need to identify strengths,
limitations and uncertainties of the
information, and discuss those in your
reasoning. The following criteria13
should help you with the decision-
making process:
1) Consistency: Consistently high malnu-

trition, micronutrient deficiency, morbi-
dity or mortality rates from different sur-
veys in your program area or emergency
setting might justify an intervention.

2) Strength: If you find acute malnutrition
(> 20 percent) or severe acute malnu-
trition rates (> 5 percent), an imme-
diate intervention may be justified.

3) Trend: If trend analysis shows a sharp
increase in malnutrition and mortality,
an intervention may be justified.

4) Temporal relationship: Although it is
not possible to prove causality in a
cross-sectional survey, the information
can be used for decision-making.
Observed or (preferably) measured
shortcomings in the areas of food,
health, nutrition, agriculture, live-
stock, livelihoods, or water and 
sanitation most probably have prece-
ded excessive malnutrition, mortality
and other outcomes in the population.
Showing increasing trends may suffi-
ciently support the evidence.

5) Coherence: Your reasoning should be
compatible with existing theory and
knowledge. Documenting risks (e.g.,
failing harvest, disease outbreaks) and
adverse outcomes (e.g., morbidity and
mortality, malnutrition) in different
areas also supports the evidence. 

6) Interventions: Early interventions may
have changed the situation if you are
dealing with an emergency or imple-
menting a baseline survey after WFP
interventions have already begun. You
need to take this into account in your
evaluation.
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Ethical issues have to be considered when-
ever human subjects are participating in
surveys and other assessments. Verbal con-
sent to participate in the assessment must
be obtained from all adult participants and
consent from legal guardians must be
obtained for individuals <18 years of age.
Specific scenarios where WFP personnel
have to consider ethical issues may include:
• Assessments that include the collection

of bodily fluids such as blood or urine
(even if methods are noninvasive, i.e.,
when the body is not entered by punc-
ture or incision).

• Studies that include one or more com-
parison groups (e.g., randomized con-
trolled trials) are routinely conducted
and ethically accepted if they meet cer-
tain criteria, such as the inclusion of a
mechanism to stop the study immedi-
ately if an intervention shows signifi-
cantly better results than either other
interventions or comparison groups
without interventions. 

• Referrals for survey participants who
show signs or symptoms that require
immediate clinical intervention, e.g.,
persons with severe malnutrition. Team
leaders should immediately calculate
the weight-for-height classification of
the individual and refer participants
with severe malnutrition to a therapeu-

tic feeding center. Participants with
moderate malnutrition should be
referred to a supplementary feeding
program. Referral mechanisms should
also be established for micronutrient
deficiencies, such as anaemia, scurvy,
pellagra, or beriberi as well.

The consideration of ethical issues is essential
when planning assessments and reviewing
secondary information. You do not want to
base your decisions on data that have been
collected in an unethical way. Usually, nutri-
tion and mortality surveys are exempt from
ethical review if: (1) data are collected for
planning of interventions and programmes,
and (2) the survey does not qualify as
research because results cannot be general-
ized. Nevertheless, you have to ensure that
whoever is commissioned to implement a
nutrition survey or other assessment on
WFP's behalf is competent to do so. They
must also have the consent of the host gov-
ernment and approval from the country's
ethical review board before starting the sur-
vey. Also, whenever possible, make survey
protocols available to local authorities so
they can review the methods and verify
that these conform with the community's
ethical values. An example of a WFP
research proposal to the Nepal Health
Research Council is presented in Annex 6. 
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Key messages
• You should not conduct any assessment without considering ethical issues. Consult

with ethical experts among all partner organizations and inform local authorities
about your plans in order to allow review of methods and conformity with ethical
values in the community. In some cases, you will need permission from the local
country's health review boards. In others, you will also need to meet with local
governmental officials to make sure that they agree to your plans.

 



We recommend being familiar with gen-
eral regulations and ethical guidelines,
including those of the World Medical
Association Declaration of Helsinki1 and
the international guidelines for ethical
review of epidemiological studies2.
Additionally, the National Institutes of
Health ethics course is easily accessible
on the Internet, gives clear instructions
and provides a certificate after successful
participation3. 

The guidelines for ethical review of epi-
demiological studies address, among oth-
ers, the following ethical issues:

• Although verbal consent usually will
be sufficient when WFP and partners
conduct nutrition and mortality sur-
veys for programme planning, it may
become relevant when organizations
are commissioned for an assessment
or research study. Consult with ethi-
cal experts among all partner organi-
zations in order to determine the
steps that should be taken and inform
local authorities about your plans. To
help guide the process, the Office of
Human Research Protections at the
U.S. Department of Health and
Human Services provides an
informed consent checklist for
research studies (Table 5.1)4. 

• One of the main principles inherent in
any assessment should be to mini-
mize harm to the community, in the
sense of bringing disadvantage, and
of doing wrong, in the sense of trans-
gressing cultural values and social
mores. Harm may occur, for instance,
when scarce health personnel are
diverted from their routine duties to
serve the needs of a survey. Survey
protocols should address perceived
risks for participants and include pro-
posals to prevent or mitigate them. 

• Investigators should make arrange-
ments for protecting the confiden-
tiality of survey data by, for exam-
ple, omitting information that might
lead to the identification of individ-
ual subjects, or limiting access to the
data, or by other means. It is cus-
tomary in epidemiology to aggregate
numbers so that individual identities
are obscured.

• You should not enter personal identi-
fying information, such as addresses
or names, into the data.  Survey forms
should be stored in a locked cabinet
or room.

• You need to think about benefits for
the community if you plan a survey.
Will the results be used to imple-
ment an intervention if the results
show the need for a response? Will
the results be available shortly after
the survey? Are funds and trained
personnel available to start the inter-
vention as soon as possible after the
survey? The primary objective of the
survey should be to improve nutri-
tion and health care for the popula-
tion and train local personnel in epi-
demiological and, if applicable, other
methods such as blood tests for
anaemia. The community needs to
be informed about the survey and, in
most situations, results should be
communicated as soon as they are
available.
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Table 5.1 Informed consent checklist - basic and additional elements

Basic elements
A statement that the study involves research.

An explanation of the purposes of the research. 

The expected duration of the subject's participation.

A description of the procedures to be followed.

Identification of any procedures which are experimental.

A description of any reasonably foreseeable risks or discomforts to the subject.

A description of any benefits to the subject or to others which may reasonably be expected from the research.

A disclosure of appropriate alternative procedures or courses of treatment, if any, that might be advanta-
geous to the subject.

A statement describing the extent, if any, to which confidentiality of records identifying the subject will be
maintained.

For research involving more than minimal risk, an explanation as to whether any compensation will be
given, and an explanation as to whether any medical treatments are available if injury occurs and, if so,
what they consist of or where further information may be obtained.

An explanation of whom to contact for answers to pertinent questions about the research and research
subjects' rights, and whom to contact in the event of a research-related injury to the subject.

A statement that participation is voluntary and that either refusal to participate or the subject's
withdrawal from participation at any time will involve no penalty or loss of benefits to which the sub-
ject is otherwise entitled.

Additional elements, as appropriate
A statement that the particular treatment or procedure may involve risks to the subject (or to the embryo
or fetus, if the subject is or may become pregnant), which are currently unforeseeable.

Anticipated circumstances under which the subject's participation may be terminated by the investigator
without regard to the subject's consent.

Any additional costs to the subject that may result from participation in the research.

The consequences of a subject's decision to withdraw from the research and procedures for orderly
termination of participation by the subject.

A statement that significant new findings developed during the course of the research, which may relate
to the subject's willingness to continue participation, will be provided to the subject.

The approximate number of subjects involved in the study.
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This chapter serves to conclude with how
important and crucial is to undertake an
accurate assessment and present the find-
ings in a comprehensive and standard
manner. Accurate assessment is key to
effective and appropriate interventions. It
is crucial to present your findings in a way
that reflects following issues:

>Have the objectives been clearly stated?
>Methodology including sampling 

is appropriate?
>WFP strategic priority indicators 

reported (+ other standard indicators)?

>Causes of malnutrition and mortality
included?

>Are confidence limits reported and
derived correctly?

For your easy reference we have included
an example of a good survey report in
order to provide guidance and reference
when writing or reviewing a report.  
The checklist mentioned in Chapter 4 has
been applied to the report “Nutrition
Survey in Saharwi Refugee Camps-
Tindouf, Algeria” to highlight the
strengths of the survey and the report.

MEASURING AND INTERPRETING MALNUTRITION AND MORTALITY 131

The End Point: Example 
of a Good Survey Report

6CHAPTER

Application of checklist to Tindouf, Algeria survey report

Objectives
3Have the objectives been stated clearly and are they realistic?

Survey planning & implementation issues
3Have the survey area and target group been specified? 

X Has the questionnaire been translated into local language and back-translated into  the original language?

3Has the questionnaire been piloted in the survey area (but with people who were not part of the sample)?

3Has the training been long enough (minimum 3-5 days depending on background of personnel)?

3Were enough qualified supervisors available to assure quality of measurements and interviews?

3Were all team members trained in the same way?

3Were the interviewers able to read questions in a standardized way from the questionnaire?

Survey methodology
X Has the sampling frame been adjusted for recent population movements?

3Was the sample representative of the target population, i.e., nobody was left out in the sampling  approach?

3Has the sample size calculation been described in detail, including sample size calculations that are
based on different outcomes?

3Is the sample size large enough for appropriate precision? If the sample size calculation has not been
described, did the survey follow international standards, i.e., 30 x 30 cluster sample for nutrition and
mortality surveys? (see section on sample size in Chapter 3)
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Survey Reporting
3Has the proportion of severely malnourished children with oedema been reported?

3Are case definitions provided, and do they meet international standards?

3Was software used for analysis that allows adjusting for cluster survey design?

3Have weight-for-height Z-scores been used to measure malnutrition?

3Has oedema been included in the definition of severe acute malnutrition?

X Has the survey questionnaire been provided in the report?

Results

3Do the results reflect the objectives of the survey?

3Does the report contain standard information (i.e., survey area, date of survey, population, survey
conducted by, acute malnutrition, acute severe malnutrition, oedema, measles immunization covera-
ge, vitamin A distribution coverage, women's anthropometric status, crude mortality, under-5 mortality)11

3Have 95% confidence intervals been reported with prevalences and rates?

3Does the report provide detailed information and discussion of causes of malnutrition and mortality?

Discussion
X Does the report include a discussion of results, including limitations of the survey?

3If results are compared to a baseline, is the quality of the baseline information discussed (e.g., organi-
zation that conducted assessment, methods, one or multiple years, did those years qualify as baseline)?

Conclusions
3Are conclusions based on results?

3Are conclusions realistic (e.g., a solid interpretation of what the data can provide and what it cannot)?

Recommendations
3Are recommendations based on science and best practices and not driven by politics?

3Are the recommendations useful, i.e., could they have been made without the study?

11 Reported regularly in Nutrition Information in Crisis Situations (NICS). Geneva: Standing Committee on
Nutrition, United Nations System. Available at URL: http://www.unsystem.org/scn/Publications/html/rnis.html
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AGE
The child's accurate age is required to
determine whether they are eligible to be
in the survey and  whether the child is
measured standing or reclining for height
or length; accurate age is also necessary
for calculating height-for-age and weight-
for-age Z-scores. At the time of measure-
ment, an age estimate is needed for deci-
sions on sampling and for the position on
the measuring board. The preferred
method of finding the age of the child is
by obtaining the exact birth date of the
child, after which the age of the child in
months is then calculated.  If available,
the enumerator needs to examine docu-

mentary evidence of the birth date (such
as a birth certificate or immunization
card).  Where there is a general registra-
tion of births and where ages are general-
ly known, recording age to the nearest
month is relatively easy. Cross-checking
is necessary when the date of birth is
given verbally by the mother, as recall
errors are common. 

If dates cannot be recalled, use of a local
events-based calendar will assist mothers
in recalling the date of birth. A local
calendar should be developed and
should span 5 years (since nutrition sur-
veys gather information about children
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Simple steps to help in taking measurements

1) Consent: Before measuring the child, you should explain the purpose of both the visit
and the survey and obtain the consent of the mother or caretaker. Do not pressure
anyone into consent. It's best to measure children after  the survey is completed
because some children may become upset during the measurements and therefore
interfere with the interview.

2) Two trained people required: At least two trained people are required to measure a
child's length/height and weight. Anthropometric measurements should never be
taken by one person alone.

3) Instrument placement: You should make sure that you have all the pieces of the mea-
suring board and the scale and that they are working properly. You should recalibrate
the scales as necessary and install your equipment in a quiet place, on level ground,
with adequate light.

4) Weigh and measure one child at a time: If there are numerous eligible children in the
home, weigh and measure one child at a time.

5) Control the child: You have to be firm yet gentle while measuring the child. Firm, so the
child will be correctly positioned on the measuring board and will not move. Gentle, so
the child (and the mother) will be at ease and more likely to cooperate. While measu-
ring the child, you can talk to him or her, explaining the procedure, etc.

6) Recording: Use a pencil to record the measurements so that you will be able to correct
mistakes. Ideally, the measurer will measure and call out the measurement while a sepa-
rate person - the assistant - will record the measurement while repeating it out loud. 

 



under 5 years of age), starting with the
month the survey commences. Annual
national events are important to include,
as significant annual landmarks can
easily jog the memory and help to pin-
point the timing of a birth. Additionally,
large national events should be detailed
(such as elections, religious holidays,

harvest seasons, etc.) as well as events
that are more local to the region in que-
stion. The local calendar should be con-
structed before the survey and tested
using the enumerators; thus, it is essen-
tial that all staff are comfortable using
local calendars to ensure that the fewest
mistakes are made.
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Example of estimation of age using a local calendar

A child is selected for inclusion in the survey. The mother is unable to tell you how old the child
is, and there is no vaccination card or birth record to determine the age. At this point, a local
calendar of events is invaluable and should be referred to for further 
investigation of age. For this example, a local calendar developed for use in the September 2004
Nutrition survey in Darfur, Sudan, should be followed. 

Surveyor: What year was the child born in?
Mother: 2000
Surveyor: Was the child born before or after the start of the rainy season? 
Mother: She was born after the rainy season began.
Surveyor: Was she born during Jobraka?
Mother: Yes!
Surveyor: That means your child was born in September 2000.

If you refer to the sample local calendar (below), you will see that the child was born in
September 2000 and is therefore 47 months old.
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Note that the calendar has been created to be used right to left to accommodate the local practice of
reading from right to left.

Figure 1 Local calendar of events for use in age estimation, Darfur, Sudan
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SEX
This variable is easy to determine - by
asking the caretaker and direct observation.
You need this information to determine your
reference population according to gender.
WFP is required to break out report data by
gender.

LENGTH OR HEIGHT
Height measurement 
(for children over 2 years)
a) Place the measuring board on a hard flat

surface against a wall, table, tree, stair-
case, etc. Make sure the board is not
moving.

b) Ask the mother to remove the child's
shoes and hat, and unbraid any hair that
would interfere with the height measu-
rement. Ask her to walk the child to the
board and to kneel in front of the child.

c) Kneel on your right knee on the child's
left side. This will give you maximum
mobility.

d) Place the child's feet flat and together in
the center of and against the back and
base of the board/wall. Place your right
hand just above the child's ankles on
the shins, your left hand on the child's
knees and push against the board/wall.
Make sure the child's legs are straight
and the heels and calves are against the
board/wall.

e) Tell the child to look straight ahead at
the mother, who should stand in front of
the child. Make sure the child's line of
sight is level with the ground. Place your
open left hand under the child's chin.
Gradually close your hand. Do not cover
the child's mouth or ears. Make sure the
shoulders are level, the hands are at the
child's side, and the head, shoulder bla-
des and buttocks are against the
board/wall. With your right hand, lower
the headpiece on top of the child's head.

f) When the child's position is correct,
read and call out the measurement to
the nearest 0.1 cm.
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Figure 2 Measurement Techniques for Height (children over 2 years)

Source: How to Weigh and Measure Children: Assessing the Nutritional Status of Young Children. United Nations: 1986

 



Length 
(for children under 2 years of age)
a) Install the measuring board against a

hard flat surface - preferably on the
ground. The measuring board has to be
stable.

b) With the mother's help, remove the chil-
d's shoes and hat, and unbraid any hair
that would interfere with the height
measurement.

c) Kneel on the right side of the child so
that you can hold the foot piece with
your right hand.

d) With the mother's help, lay the child on
the board by supporting the back of the
child's head with one hand and the
trunk of the body with the other hand.
Gradually lower the child onto the board
with their head at the fixed end of the
board.

e) Tell the child to look straight ahead at
the mother, who should stand in front of
the child. Make sure the child's line of

sight is level with the ground. Place your
open left hand under the child's chin.
Do not cover the child's mouth or ears.
Make sure the shoulders are level, the
hands are at the child's side, and the
head, shoulder blades and buttocks are
against the board/wall. With your right
hand, lower the headpiece on top of the
child's head. 

f) Place the child's feet flat and together in
the center of and against the back and
base of the board or wall. Place your
right hand just above the child's ankles
on the shins and your left hand on the
child's knees. Push against the
board/wall. Make sure the child's legs
are straight and the heels and calves are
against the board or wall.

g) When the child's position is correct,
read and call out the measurement to
the nearest 0.1 cm. Remove the foot
piece and release your left hand from the
child's shins or knees.
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Figure 3 Measurement Techniques for Child Length (under 2 years)

Source: How to Weigh and Measure Children: Assessing the Nutritional Status of Young Children. United Nations: 1986

 



WEIGHT
Using an electronic scale
a) Put the scale on the floor. The display

window should be blank. The display
window will show in kilograms and
1/10ths of a kilogram. 

b) This scale has no push-button switch.
The best way to turn the scale on is by
closely passing one foot over the top of
the switch window from one side to the
other. In 5 seconds, the scale will adjust
itself to zero. 

c) To measure a child, ask the mother to
step on the scale by herself, without the
child. She should stand still on the scale. 

d) Wait for the mother's weight to be
displayed, then tare (zero-out) the mea-
surement. 

e) Pass the child to the mother on the scale.
The child's weight will be displayed.

f) Ask the mother to step off the scale. Pass
your foot across the switch window to

reset the scale before weighing the next
person. The display window should
indicate 0.0.

g) If a child is old enough to stand alone,
ask him or her to stand still on the scale.
Make sure that the child's feet or clothes
do not cover the switch window. Wait
until the child's weight is displayed.
Note it, and ask him or her to step off
the scale. Pass your foot across the
switch window to reset the scale before
weighing the next person. The display
window should indicate 0.0. 

Using a hanging scale
a) Hang the scale from a secure place. Ask

the mother to undress the child as much
as possible. 

b) Attach a pair of the empty weighing
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Figure 4 Measurement techniques 
for child weight

Figure 5 Measurement techniques 
for child weight

Source: How to Weigh and Measure Children:
Assessing the Nutritional Status of Young Children.
United Nations: 1986
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pants to the hook of the scale and adjust
the scale to zero, then remove the pants
from the scale.

c) Have the mother hold the child. Put your
arms through the leg holes of the pants
(Arrow 1). Grasp the child's feet and pull
the legs through the leg holes (Arrow 2).
Make certain the strap of the pants is in
front of the child.

d) Attach the strap of the pants to the hook
of the scale. DO NOT CARRY THE
CHILD BY THE STRAP ONLY. Gently
lower the child and allow the child to
hang freely. Check the child's position.
Make sure the child is hanging freely
and not touching anything. Repeat any
steps as necessary. 

e) Hold the scale and read the weight to the
nearest 0.1 kg (Arrow 5). Call out the
measurement when the child is still and
the scale needle is stationary. Even chil-
dren who are very active, which causes
the needle to wobble greatly, will become
still long enough to take a reading. WAIT
FOR THE NEEDLE TO STOP MOVING.

f) Immediately record the measurement to
the nearest 0.1 kg.

MID-UPPER ARM CIRCUMFERENCE (MUAC)
a) First, locate the tip of the child's shoul-

der with your fingertips.
b) Bend the child's left arm at the elbow

to make a right angle.
c) Measure the mid-point between the

elbow and the shoulder using the tape
applied on the arm.

d) Wrap the tape around the arm at the
midpoint mark. Cover the mark with
the tape. Put the end of the tape
through the slot.

e) Check the tension of the tape around the
arm. Do not pull too tightly, but do not
have the tape too loose. The tape should
always be flat on the skin.

f) Read the measurement in the win-
dow when the tape is in the correct
position.

OEDEMA
To measure the presence of oedema, exert
medium pressure for three seconds on the
upper part of both feet.  If the thumb leaves
an indentation, known as pitting, on the
upper side of both feet, then nutritional oede-
ma is present.  Nutritional oedema is always
bilateral (present on both feet); therefore,
only individuals with pitting on both feet are
recorded as positive for nutritional oedema.

Figure 6 Child mid-upper arm 
circumference measurement

Source: How to Weigh and Measure Children:
Assessing the Nutritional Status of Young Children.
United Nations: 1986

Oedemous pitting occurring as a result of malnutrition
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Recommended equipment for anthropometric measurements

Anthropometric data

Height/
Length

Equipment

Measuring
boards for
infants/adults

Characteristics

Measures both height and
length of children

A measuring board should be
lightweight, durable and have
few moving parts.
Length/height boards should
be designed to measure chil-
dren under 2 years of age
laying down (recumbent), and
older children standing up
(note: only one board with
dual purposes is standard).
The board should measure up
to 120 cm for children and be
readable to 1/10th of a centi-
meter. Each field team should
have their own board.

Local Construction: Various
plans exist for the local con-
struction of foldable
height/length boards and
they can be made for around
US$ 20. It is important that
the materials are durable and
lightweight. The wood should
be well seasoned to guard
against warping. Sealing the
wood with water repellent
and ensuring the measuring
tape is protected from wear
will improve the durability of
the board. 
The tape measure should be
durable with 0.1 cm incre-
ments. The numbers of the
tape measure must be next
to the markings on the board
when the measure is glued
to the side of the board.
Blueprints for the construc-
tion of portable measuring
boards are also available
from the National Center for
Chronic Disease Prevention
and Health Promotion of the
Centers for Disease Control
and Prevention, Web site:
http://www.cdc.gov/nccdphp/

Providers and contacts

UNICEF*: http://www.
supply.unicef.dk/catalogue/
Item No. 0114500

UNICEF Supply Division;
Telephone: (45) 35 27 35
27; Fax: (45) 35 26 94 21;
Email: supply@unicef.org;
Website: www.supply.
unicef.dk
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Weight Electronic scale
(Uniscale)

Hanging scale

Bebe way

The scale is manufactured by
SECA. It is a floor scale for
weighing children as well as
adults (capacity 150 kg). It
can measure from 1 kg to 150
kg in 100 g divisions, with an
accuracy of +/-100 g. Weight
of adult on scale can be sto-
red (tared) in memory, allo-
wing the weight of baby or
small child held by adult to
show on scale indicator.

The major advantage of this
scale is the microcomputer
chip, which allows it to adjust
to zero and weigh people
quickly and accurately. The
child may be weighed direc-
tly. If a child is frightened, the
mother can first be weighed
alone and then weighed
while holding the child in her
arms, and the scale will auto-
matically compute the child's
weight by subtraction. 

The portable scale, weighing
4 kg, includes a solar cell 
on-switch and is powered by
long-life lithium battery.
Instructions are available in
English, French and Spanish. 

UNICEF Hanging Scale (Item
No. 0145555 Scale, infant,
spring, 25 kg x 100 g with No.
0189000 weighing
trousers/pack of 5): This is a
Salter-type spring scale with
a capacity of 25 kg and 100-g
increments.
Salter Hanging Scale Model
235-6S: This is a lightweight
scale that has a durable, 
rust-resistant metal case and
an unbreakable plastic face. 
Its capacity is 25 kg, marked 
in 100-g increments.

Infant weighing scale for use
in growth monitoring and
obtaining birthweight.

UNICEF
http://www.supply.unicef.d
k/catalogue/ 
Item No. 0141015

UNICEF Supply Division;
Telephone: (45) 35 27 35
27; Fax: (45) 35 26 94 21;
Email: supply@unicef.org;
Website: www.supply.uni-
cef.dk.

For more information 
contact: UNICEF Supply
Division; Telephone: (45) 35
27 35 27; Fax: (45) 35 26 94
21; Email:
supply@unicef.org;
Website: www.supply.uni-
cef.dk. The price of this
scale is about US$ 30.
For more information 
contact: Salter Industrial
Measurement, Ltd.;
Telephone: (44) 121 553
1855. The price is US$ 77.

UNICEF
http://www.supply.unicef.
dk/catalogue/
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Mid-upper arm 
circumference 
(MUAC)

Height/weight/
MUAC

Infant scale

MUAC tape

OXFAM 
Anthro-pometric
kit

Infant weighing scale to use
when taking infant weights.

This insertion tape measures
mid-upper arm circumferen-
ce. It is made of stretch-resi-
stant plasticized paper.

The anthropometric kit con-
tains equipment for measu-
ring the weight and height of
children to assess their nutri-
tional status, and other
materials needed for nutritio-
nal surveys. The kit contains
measuring and survey mate-
rials for two survey teams, or
measuring equipment for
two feeding centers.

Item No.0557100
Scale,birthweight indicator,
2.5kg x 100g

UNICEF
http://www.supply.unicef.
dk/catalogue/

Item No.0145520  
Scale,infant,clinic,metric,
16kg x 10g

UNICEF
http://www.supply.unicef.
dk/catalogue/

Item No. 145600 Arm
circumference insertion
tape/pack of 50)

UNICEF Supply Division;
Telephone: (45) 35 27 35
27; Fax: (45) 35 26 94 21;
Email: supply@unicef.org;
Website: www.supply.
unicef.dk

UNICEF
http://www.supply.unicef.
dk/catalogue/

Item No. 0000824

UNICEF Supply Division;
Telephone: (45) 35 27 35
27; Fax: (45) 35 26 94 21;
Email: supply@unicef.org;

Website: www.supply.
unicef.dk
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Weight-for-Height Reference Values 
in Z-scores
NCHS/CDC/WHO 
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Weight in kilograms

Height
(centimeters)

50.0 3.4 0.400 2.6 2.2 1.8 
50.5 3.4 0.400 2.6 2.2 1.8 
51.0 3.5 0.400 2.7 2.3 1.9 
51.5 3.6 0.430 2.7 2.3 1.9 
52.0 3.7 0.450 2.8 2.4 1.9 
52.5 3.8 0.460 2.9 2.4 2.0 
53.0 3.9 0.480 2.9 2.5 2.0 
53.5 4.0 0.485 3.0 2.5 2.1 
54.0 4.1 0.500 3.1 2.6 2.1 
54.5 4.2 0.500 3.2 2.7 2.2 
55.0 4.3 0.515 3.3 2.8 2.2 
55.5 4.4 0.520 3.4 2.8 2.3 
56.0 4.6 0.550 3.5 2.9 2.4 
56.5 4.7 0.555 3.6 3.0 2.5 
57.0 4.8 0.565 3.7 3.1 2.5 
57.5 4.9 0.570 3.8 3.2 2.6 
58.0 5.1 0.600 3.9 3.3 2.7 
58.5 5.2 0.600 4.0 3.4 2.8 
59.0 5.3 0.600 4.1 3.5 2.9 
59.5 5.5 0.630 4.2 3.6 3.0 
60.0 5.6 0.630 4.3 3.7 3.1 
60.5 5.7 0.625 4.5 3.8 3.2 
61.0 5.9 0.660 4.6 3.9 3.3 
61.5 6.0 0.650 4.7 4.1 3.4 
62.0 6.2 0.680 4.8 4.2 3.5 
62.5 6.3 0.675 5.0 4.3 3.6 
63.0 6.5 0.700 5.1 4.4 3.7 
63.5 6.6 0.685 5.2 4.5 3.9 
64.0 6.7 0.675 5.4 4.7 4.0 
64.5 6.9 0.700 5.5 4.8 4.1 
65.0 7.0 0.700 5.6 4.9 4.2 
65.5 7.2 0.725 5.8 5.0 4.3 
66.0 7.3 0.715 5.9 5.2 4.4 
66.5 7.5 0.730 6.0 5.3 4.6
67.0 7.6 0.730 6.1 5.4 4.7 
67.5 7.8 0.760 6.3 5.5 4.8 
68.0 7.9 0.750 6.4 5.7 4.9 
68.5 8.0 0.750 6.5 5.8 5.0 
69.0 8.2 0.770 6.7 5.9 5.1 
69.5 8.3 0.760 6.8 6.0 5.3 
70.0 8.5 0.785 6.9 6.1 5.4 
70.5 8.6 0.780 7.0 6.3 5.5

Mean Wt Std Dev Mean 
- 2 SD

Mean 
- 3 SD

Mean 
- 4 SD
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Height
(centimeters)

71.0 8.7 0.770 7.2 6.4 5.6 
71.5 8.9 0.800 7.3 6.5 5.7 
72.0 9.0 0.800 7.4 6.6 5.8 
72.5 9.1 0.800 7.5 6.7 5.9 
73.0 9.2 0.800 7.6 6.8 6.0 
73.5 9.4 0.830 7.7 6.9 6.1 
74.0 9.5 0.830 7.8 7.0 6.2
74.5 9.6 0.830 7.9 7.1 6.3 
75.0 9.7 0.825 8.1 7.2 6.4 
75.5 9.8 0.825 8.2 7.3 6.5 
76.0 9.9 0.825 8.3 7.4 6.6 
76.5 10.0 0.825 8.4 7.5 6.7
77.0 10.1 0.825 8.5 7.6 6.8 
77.5 10.2 0.825 8.5 7.7 6.9 
78.0 10.4 0.880 8.6 7.8 6.9 
78.5 10.5 0.880 8.7 7.9 7.0 
79.0 10.6 0.880 8.8 8.0 7.1 
79.5 10.7 0.880 8.9 8.1 7.2 
80.0 10.8 0.885 9.0 8.1 7.3 
80.5 10.9 0.885 9.1 8.2 7.4 
81.0 11.0 0.900 9.2 8.3 7.4 
81.5 11.1 0.900 9.3 8.4 7.5 
82.0 11.2 0.900 9.4 8.5 7.6 
82.5 11.3 0.900 9.5 8.6 7.7 
83.0 11.4 0.900 9.6 8.7 7.8 
83.5 11.5 0.925 9.6 8.7 7.8 
84.0 11.5 0.900 9.7 8.8 7.9 
84.5 11.6 0.900 9.8 8.9 8.0 
85.0 12.0 1.080 9.8 8.8 7.7 
85.5 12.1 1.100 9.9 8.8 7.7 
86.0 12.2 1.100 10.0 8.9 7.8 
86.5 12.3 1.100 10.1 9.0 7.9 
87.0 12.4 1.100 10.2 9.1 8.0 
87.5 12.5 1.100 10.3 9.2 8.1 
88.0 12.6 1.100 10.4 9.3 8.2 
88.5 12.8 1.150 10.5 9.4 8.2 
89.0 12.9 1.150 10.6 9.5 8.3 
89.5 13.0 1.150 10.7 9.6 8.4 
90.0 13.1 1.160 10.8 9.6 8.5 
90.5 13.2 1.160 10.9 9.7 8.6 
91.0 13.3 1.175 11.0 9.8 8.6 
91.5 13.4 1.170 11.1 9.9 8.7 
92.0 13.6 1.200 11.2 10.0 8.8 
92.5 13.7 1.200 11.3 10.1 8.9  

Mean Wt Std Dev Mean 
- 2 SD

Mean 
- 3 SD

Mean 
- 4 SD
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93.0 13.8. 1.200 11.4 10.2 9.0 
93.5 13.9 1.215 11.5 10.3 9.0 
94.0 14.0 1.215 11.6 10.4 9.1 
94.5 14.2 1.260 11.7 10.4 9.2 
95.0 14.3 1.260 11.8 10.5 9.3 
95.5 14.4 1.260 11.9 10.6 9.4 
96.0 14.5 1.275 12.0 10.7 9.4 
96.5 14.7 1.300 12.1 10.8 9.5 
97.0 14.8 1.300 12.2 10.9 9.6 
97.5 14.9 1.300 12.3 11.0 9.7 
98.0 15.0 1.300 12.4 11.1 9.8 
98.5 15.2 1.350 12.5 11.2 9.8 
99.0 15.3 1.350 12.6 11.3 9.9 
99.5 15.4 1.350 12.7 11.4 10.0 
100.0 15.6 1.380 12.8 11.5 10.1 
100.5 15.7 1.380 12.9 11.6 10.2 
101.0 15.8 1.380 13.0 11.7 10.3 
101.5 16.0 1.400 13.2 11.8 10.4
102.0 16.1 1.415 13.3 11.9 10.4
102.5 16.2 1.415 13.4 12.0 10.5 
103.0 16.4 1.440 13.5 12.1 10.6 
103.5 16.5 1.450 13.6 12.2 10.7
104.0 16.7 1.480 13.7 12.3 10.8 
104.5 16.a 1.480 13.8 12.4 10.9 
105.0 16.9 1.475 14.0 12.5 11.0 
105.5 17.1 1.500 14.1 12.6 11.1 
106.0 17.2 1.500 14.2 12.7 11.2 
106.5 17.4 1.530 14.3 12.8 11.3 
107.0 17.5 1.525 14.5 12.9 11.4 
107.5 17.7 1.560 14.6 13.0 11.5 
108.0 17.8 1.550 14.7 13.2 11.6 
108.5 18.0 1.580 14.8 13.3 11.7 
109.0 18.1 1.575 15.0 13.4 11.8
109.5 18.3 1.600 15.1 13.5 11.9 
110.0 18.4 1.600 15.2 13.6 12.0 
110.5 18.6 1.600 15.4 13.8 12.2 
111.0 18.8 1.630 15.5 13.9 12.3 
111.5 18.9 1.625 15.7 14.0 12.4 
112.0 19.1 1.650 15.8 14.2 12.5
112.5 19.3 1.680 15.9 14.3 12.6 
113.0 19.4 1.660 16.1 14.4 12.8 
113.5 19.6 1.680 16.2 14.6 12.9 
114.0 19.8 1.700 16.4 14.7 13.0 
114.5 19.9 1.700 16.5 14.8 13.1 

Height
(centimeters)

Mean Wt Std Dev Mean 
- 2 SD

Mean 
- 3 SD

Mean 
- 4 SD
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115.0 20.1 1.700 16.7 15.0 13.3
115.5 20.3 1.730 16.8 15.1 13.4 
116.0 20.5 1.750 17.0 15.3 13.5 
116.5 20.7 1.760 17.2 15.4 13.7 
117.0 20.8 1.760 17.3 15.5 13.8 
117.5 21.0 1.775 17.5 15.7 13.9 
118.0 21.2 1.785 17.6 15.8 14.1
118.5 21.4 1.800 17.8 16.0 14.2
119.0 21.6 1.815 18.0 16.2 14.3 
119.5 21.8 1.830 18.1 16.3 14.5 
120.0 22.0 1.850 18.3 16.5 14.6 
120.5 22.2 1.860 18.5 16.6 14.8 
121.0 22.4 1.875 18.7 16.8 14.9 
121.5 22.6 1.900 18.8 16.9 15.0 
122.0 22.8 1.900 19.0 17.1 15.2 
122.5 23.1 1.950 19.2 17.3 15.3 
123.0 23.3 1.960 19.4 17.4 15.5
123.5 23.5 1.975 19.6 17.6 15.6 
124.0 23.7 2.000 19.7 17.7 15.7 
124.5 24.0 2.030 19.9 17.9 15.9 
125.0 24.2 2.050 20.1 18.1 16.0 
125.5 24.4 2.060 20.3 18.2 16.2
126.0 24.7 2.100 20.5 18.4 16.3
126.5 24.9 2.115 20.7 18.6 16.4 
127.0 25.2 2.155 20.9 18.7 16.6 
127.5 25.4 2.175 21.1 18.9 16.7
128.0 25.7 2.200 21.3 19.1 16.9
128.5 26.0 2.260 21.5 19.2 17.0 
129.0 26.2 2.275 21.7 19.4 17.1 
129.5 26.5 2.300 21.9 19.6 17.3 
130.0 26.8 2.36 22.1 19.7 17.4 
130.5 27.1 2.400 22.3 19.9 17.5 
131.0 27.4 2.450 22.5 20.1 17.6 
131.5 27.6 2.460 22.7 20.2 17.8 
132.0 27.9 2.500 22.9 20.4 17.9
132.5 28.2 2.550 23.1 20.6 18.0 
133.0 28.6 2.630 23.3 20.7 18.1 
133.5 28.9 2.660 23.6 20.9 18.3 
134.0 29.2 2.700 23.8 21.1 18.4 
134.5 29.5 2.760 24.0 21.2 18.5 
135.0 29.8 2.800 24.2 21.4 18.6 
135.5 30.2 2.880 24.4 21.6 18.7 
136.0 30.5 2.925 24.7 21.7 18.8 
136.5 30.9 3.000 24.9 21.9 18.9 
137.0 31.2 3.050 25.1 22.1 19.0 

Weight in kilograms

Height
(centimeters)

Mean Wt Std Dev Mean 
- 2 SD

Mean 
- 3 SD

Mean 
- 4 SD
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Length
(cm)

49.0
49.5
50.0
50.5
51.0

51.5
52.0
52.5
53.0
53.5

54.0
54.5
55.0
55.5
56.0

56.5
57.0
57.5
58.0
58.5

59.0
59.5
60.0
60.5
61.0

61.5
62.0
62.5
63.0
63.5

64.0
64.5
65.0
65.5
66.0

66.5

Length
(cm)

67.0
67.5
68.0
68.5
69.0

69.5
70.0
70.5
71.0
71.5

72.0
72.5
73.0
73.5
74.0

74.5
75.0
75.5
76.0
76.5

77.0
77.5
78.0
78.5
79.0

79.5
80.0
80.5
81.0
81.5

82.0
82.5
83.0
83.5
84.0

84.5

Median
(kg)

7.6
7.8
7.9
8.0
8.2

8.3
8.5
8.6
8.7
8.9

9.0
9.1
9.2
9.4
9.5

9.6
9.7
9.8
9.9
10.0

10.1
10.2
10.4
10.5
10.6

10.7
10.8
10.9
11.0
11.1

11.2
11.3
11.4
11.5
11.5

11.6

85%

6.5
6.6
6.7
6.8
7.0

7.1
7.2
7.3
7.4
7.5

7.6
7.7
7.9
8.0
8.1

8.2
8.2
8.3
8.4
8.5

8.6
8.7
8.8
8.9
9.0

9.1
9.1
9.2
9.3
9.4

9.5
9.6
9.6
9.7
9.8

9.9

80%

6.1
6.2
6.4
6.4
6.6

6.7
6.8
6.9
7.0
7.1

7.2
7.3
7.4
7.5
7.6

7.7
7.8
7.9
7.9
8.0

8.1
8.2
8.3
8.4
8.4

8.5
8.6
8.7
8.8
8.8

8.9
9.0
9.1
9.2
9.2

9.3

75%

5.7
5.8
5.9
6.0
6.1

6.2
6.3
6.4
6.5
6.6

6.7
6.8
6.9
7.0
7.0

7.2
7.3
7.4
7.4
7.5

7.6
7.7
7.8
7.8
7.9

8.0
8.1
8.1
8.2
8.3

8.4
8.4
8.5
8.6
8.7

8.7

70%

5.3
5.4
5.5
5.6
5.7

5.8
5.9
6.0
6.1
6.2

6.3
6.4
6.5
6.5
6.6

6.7
6.8
6.9
6.9
7.0

7.1
7.2
7.2
7.3
7.4

7.5
7.5
7.6
7.7
7.7

7.8
7.9
7.9
8.0
8.1

8.2

Median
(kg)

3.2
3.3
3.4
3.4
3.5

3.6
3.7
3.8
3.9
4.0

4.1
4.2
4.3
4.4
4.6

4.7
4.8
4.9
5.1
5.2

5.3
5.5
5.6
5.7
4.9

6.0
6.2
6.3
6.5
6.6

6.7
6.9
7.0
7.2
7.3

7.5

85%

2.7
2.8
2.9
2.9
3.0

3.1
3.1
3.2
3.3
3.4

3.5
3.6
3.7
3.8
3.9

4.0
4.1
4.2
4.3
4.4

4.5
4.6
4.8
4.9
5.0

5.1
5.2
5.4
5.5
5.6

5.7
5.9
6.0
6.1
6.2

6.4

80%

2.6
2.6
2.7
2.7
2.8

2.9
3.0
3.0
3.1
3.2

3.3
3.4
3.5
3.5
3.6

3.7
3.8
3.9
4.0
4.2

4.3
4.4
4.5
4.6
4.7

4.8
4.9
5.0
5.2
5.3

5.4
5.5
5.6
5.7
5.9

6.0

75%

2.4
2.5
2.5
2.6
2.?

2.7
2.8
2.8
2.9
3.0

3.1
3.2
3.2
3.3
3.4

3.5
3.6
3.7
3.8
3.9

4.0
4.1
4.2
4.3
4.4

4.5
4.6
4.7
4.8
5.0

5.
5.2
5.3
5.4
5.5

5.6

70%

2.3
2.3
2.4
2.4
2.5

2.5
2.6
2.6
2.7
2.8

2.9
2.9
3.0
3.1
3.2

3.3
3.4
3.4
3.5
3.6

3.7
3.8
3.9
4.0
4.1

4.2
4.3
4.4
4.5
4.6

4.7
4.8
4.9
5.0
5.1

5.2

Percents of median Percents of median 
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Length
(cm)

85.0
85.5
86.0
86.5
87.0

87.5
88.0
88.5
89.0
89.5

90.0
90.5
91.0
91.5
92.0

92.5
93.0
93.5
94.0
94.5

95.0
95.5
96.0
96.5
97.0

97.5
98.0
98.5
99.0
99.5

100.0
100.5
101.0
101.5
102.0

102.5
103.0
103.5
104.0
104.5

105.0
105.5
106.0
106.5
107.0

Length
(cm)

107.5
108.0
108.5
109.0
109.5

110.0
110.5
111.0
111.5
112.0

112.5
113.0
113.5
114.0
114.5

115.0
115.5
116.0
116.5
117.0

117.5
118.0
118.5
119.0
119.5

120.0
120.5
121.0
121.5
122.0

122.5
123.0
123.5
124.0
124.5

125.0
125.5
126.0
126.5
127.0

127.5
128.0
128.5
129.0
129.5

130.0

Median
(kg)

17.7
17.8
18.0
18.1
18.3

18.4
18.6
18.8
18.9
19.1

19.3
19.4
19.6
19.8
19.9

20.1
20.3
20.5
20.7
20.8

21.0
21.2
21.4
21.6
21.8

22.0
22.2
22.4
22.6
22.8

23.1
23.3
23.5
23.7
24.0

24.2
24.4
24.7
24.9
25.2

25.4
25.7
26.0
26.2
26.5

26.8

85%

15.0
15.2
15.3
15.4
15.5

15.7
15.8
16.0
16.1
16.2

16.4
16.5
16.7
16.8
16.9

17.1
17.3
17.4
17.6
17.7

17.9
18.0
18.2
18.4
18.5

18.7
18.9
19.1
19.2
19.4

19.6
19.8
20.0
20.2
20.4

20.6
20.8
21.0
21.2
21.4

21.6
21.8
22.1
22.3
22.5

22.8

80%

14.1
14.3
14.4
14.5
14.6

14.8
14.9
15.0
15.1
15.3

15.4
15.5
15.7
15.8
16.0

16.1
16.2
16.4
16.5
16.7

16.8
17.0
17.1
17.3
17.4

17.6
17.8
17.9
18.1
18.3

18.4
18.6
18.8
19.0
19.2

19.4
19.6
19.7
19.9
20.1

20.4
20.6
20.8
21.0
21.2

21.4

75%

13.3
13.4
13.5
13.6
13.7

13.8
14.0
14.1
14.2
14.3

14.4
14.6
14.7
14.8
15.0

15.1
15.2
15.4
15.5
15.6

15.8
15.9
16.1
16.2
16.4

16.5
16.7
16.8
17.0
17.1

17.3
17.5
17.6
17.8
18.0

18.2
18.3
18.5
18.7
18.9

19.1
19.3
19.5
19.7
19.9

20.1

70%

12.4
12.5
12.6
12.7
12.8

12.9
13.0
13.1
13.3
13.4

13.5
13.6
13.7
13.8
14.0

14.1
14.2
14.3
14.5
14.6

14.7
14.9
15.0
15.1
15.3

15.4
15.5
15.7
15.8
16.0

16.1
16.3
16.5
16.6
16.8

16.9
17.1
17.3
17.5
17.6

17.8
18.0
18.2
18.4
18.6

18.7

Median
(kg)

12.0
12.1
12.2
12.3
12.4

12.5
12.6
12.8
12.9
13.0

13.1
13.2
13.3
13.4
13.6

13.7
13.8
13.9
14.0
14.2

14.3
14.4
14.5
14.7
14.8

14.9
15.0
15.2
15.3
15.4

15.6
15.7
15.8
16.0
16.1

16.2
16.4
16.5
16.7
16.8

16.9
17.0
17.2
17.4
17.5

85%

10.2
10.3
10.4
10.5
10.6

10.6
10.7
10.8
10.9
11.0

11.1
11.2
11.3
11.4
11.5

11.6
11.7
11.8
11.9
12.0

12.1
12.2
12.4
12.5
12.6

12.7
12.8
12.9
13.0
13.1

13.2
13.3
13.5
13.6
13.7

13.8
13.9
14.0
14.2
14.3

14.4
14.5
14.6
14.8
14.9

80%

9.6
9.7
9.8
9.8
9.9

10.0
10.1
10.2
10.3
10.4

10.5
10.6
10.7
10.8
10.8

10.9
11.0
11.1
11.2
11.3

11.4
11.5
11.6
11.7
11.8

11.9
12.0
12.1
12.2
12.3

12.4
12.6
12.7
12.8
12.9

13.0
13.1
13.2
13.3
13.4

13.6
13.7
13.8
13.9
14.0

75%

9.0
9.1
9.1
9.2
9.3

9.4
9.5
9.6
9.7
9.7

9.8
9.9
10.0
10.1
10.2

10.3
10.3
10.4
10.5
10.6

10.7
10.8
10.9
11.0
11.1

11.2
11.3
11.4
11.5
11.6

11.7
11.8
11.9
12.0
12.1

12.2
12.3
12.4
12.5
12.6

12.7
12.8
12.9
13.0
13.1

70%

8.4
8.5
8.5
8.6
8.7

8.8
8.8
8.9
9.0
9.1

9.2
9.2
9.3
9.4
9.5

9.6
9.7
9.7
9.8
9.9

10.0
10.1
10.2
10.3
10.3

10.4
10.5
10.6
10.7
10.8

10.9
11.0
11.1
11.2
11.3

11.4
11.5
11.6
11.7
11.8

11.9
12.0
12.1
12.2
12.3

Percents of median Percents of median 
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Height-for-Age Index Z-scores
for Combined Sexes 0-59 Months of Age
NCHS/CDC/WHO

3.3ANNEXES

COMBINED SEXES 0-59 months of age

Age (months)

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Z score
median

50.2
54.1
57.4
60.3
62.8
65.0
66.9
68.5
70.0
71.4
72.7
74.0
75.2
76.4
77.5
78.6
79.7
80.7
81.7
82.6
83.6
84.5
85.4
86.2
85.0
85.9
86.7
88.4
89.2
89.8
90.7
91.5
92.2

-4

41.2
44.5
47.4
50.1
52.4
54.4
56.1
57.9
59.4
60.6
61.9
63.0
64.2
65.2
66.1
67.0
67.9
68.7
69.5
70.2
70.8
71.7
72.4
73.0
72.2
72.9
73.5
74.0
74.6
75.2
76.0
76.5
77.1

-3

43.5
46.9
49.9
52.7
55.0
57.1
58.8
60.6
62.1
63.3
64.6
65.8
67.0
68.0
69.0
69.9
70.9
71.7
72.6
73.3
74.0
74.9
75.7
76.3
75.4
76.2
76.8
77.4
78.1
78.7
79.5
80.1
80.7

-2

45.7
49.3
52.4
55.2
57.6
59.7
61.5
63.2
64.7
66.0
67.3
68.5
69.7
70.8
71.8
72.8
73.8
74.7
75.6
76.4
77.2
78.1
78.9
78.6
79.4
80.1
80.8
81.5
82.2
82.9
83.6
84.3
84.9

-1

48.0
51.7
54.9
57.8
60.2
62.4
64.2
65.9
67.4
68.7
70.0
71.3
72.5
73.6
74.7
75.7
76.8
77.7
78.7
79.5
80.4
81.3
82.2
82.9
81.8
82.7
83.4
84.2
85.0
85.7
86.4
87.2
87.9
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Age (months)

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Z score
median

93.0
93.7
94.4
95.1
95.8
96.5
97.2
97.8
98.5
99.2
99.8
100.4
101.1
101.7
102.3
102.9
103.5
104.1
104.7
105.2
105.8
106.4
106.9
107.5
108.1
108.6
109.2

-4

77.6
78.2
78.9
79.4
79.9
80.6
81.1
81.6
82.2
82.7
83.2
83.6
84.2
84.7
85.1
85.7
86.1
86.7
87.1
87.5
88.2
88.6
89.0
89.5
89.9
90.3
90.8

-3

81.3
81.9
82.6
83.2
83.7
84.4
85.0
85.5
86.1
86.7
87.2
87.7
88.3
88.8
89.3
89.9
90.3
90.9
91.4
91.8
92.5
92.9
93.4
93.9
94.3
94.8
95.3

-2

85.6
86.3
86.9
87.5
88.2
88.8
89.4
90.0
90.6
91.2
91.7
92.3
92.9
93.4
94.0
94.5
95.1
95.6
96.1
96.7
97.2
97.7
98.2
98.7
99.2
99.7
100.1

-1

88.6
89.3
90.0
90.7
91.3
92.0
92.7
93.3
93.9
94.6
95.2
95.8
96.4
97.0
97.6
98.2
98.7
99.3
99.9
100.4
101.0
101.5
102.1
102.6
103.1
103.7
104.2
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Weight For Age Reference Values for Boys

3.4ANNEXES

Age (months)

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Mean weight

3.3
4.3
5.2
6.0
6.7
7.3
7.8
8.3
8.8
9.2
9.5
9.9
10.2
10.4
10.7
10.9
11.1
11.3
11.5
11.7
11.8
12.0
12.2
12.4
12.3
12.5
12.7
12.9
13.1
13.3
13.5
13.7
13.9
14.1
14.3
14.4
14.6
14.8

Std  Dev

0.4
0.7
0.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.1
1.1
1.1
1.1
1.2
1.2
1.2
1.3
1.3
1.3
1.1
1.2
1.2
1.3
1.3
1.3
1.4
1.4
1.5
1,5
1.5
1.6
1.6
1.6

-2 SD

2.4
2.9
3.5
4.1
4.7
5.3
5.9
6.4
6.9
7.2
7.6
7.9
8.1
8.3
8.5
8.7
8.8
9.0
9.1
9.2
9.4
9.5
9.7
9.8
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.9
11.0
11.1
11.2
11.3
11.4
11.5

-3 SD

2.0
2.2
2.6
3.1
3.7
4.3
4.9
5.4
5.9
6.3
6.6
6.9
7.1
7.3
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.3
8.4
8.5
9.0
9.0
9.1
9.1
9.2
9.3
9.4
9.4
9.5
9.6
9.7
9.7
9.8
9.9

- 4 SD

1.6
1.6
1.8
2.2
2.7
3.3
3.9
4.5
4.9
5.3
5.6
5.9
6.1
6.3
6.4
6.5
6.6
6.7
6.8
6.8
6.9
7.0
7.1
7.2
7.8
7.9
7.9
7.9
7.9
7.9
8.0
8.0
8.0
8.1
8.1
8.2
8.2
8.3
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Age (months)

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Mean weight

15.0
15.2
15.3
15.5
15.7
15.8
16.0
16.2
16.4
16.5
16.7
16.9
17.0
17.2
17.4
17.5
17.7
17.9
18.0
18.2
18.3
18.5

Std  Dev

1.7
1.7
1.7
1.7
1.8
1.8
1.8
1.8
1.9
1.9
1.9
1.9
1.9
2.0
2.0
2.0
2.0
2.0
2.0
2.1
2.1
2.1

-2 SD

11.7
11.8
11.9
12.0
12.1
12.3
12.4
12.5
12.6
12.8
12.9
13.0
13.1
13.3
13.4
13.5
13.7
13.8
13.9
14.1
14.2
14.3

-3 SD

10.0
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
11.0
11.1
11.2
11.3
11.4
11.5
11.6
11.8
11.9
12.0
12.1
12.2

- 4 SD

8.4
8.4
8.5
8.6
8.6
8.7
8.8
8.8
8.9
9.0
9.1
9.2
9.3
9.4
9.5
9.5
9.6
9.7
9.8
9.9
10.0
10.1
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Weight for Age Reference Values for Girls

3.5ANNEXES

Age (months)

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Mean weight

3.2
4.0
4.7
5.4
6.0
6.7
7.2
7.7
8.2
8.6
8.9
9.2
9.5
9.8
10.0
10.2
10.4
10.6
10.8
11.0
11.2
11.4
11.5
11.7
11.8
12.0
12.2
12.4
12.6
12.8
13.0
13.2
13.4
13.6
13.8
13.9
14.1
14.3

Std  Dev

0.5
0.6
0.7
0.7
0.8
0.8
0.9
0.9
0.9
1.0
1.0
1.0
1.0
1.1
1.1
1.1
1.1
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.3
1.3
1.3
1.3
1.4
1.4
1.4
1.4
1.5
1.5
1.5

-2 SD

2.2
2.8
3.3
3.9
4.5
5.0
5.5
5.9
6.3
6.6
6.9
7.2
7.4
7.6
7.8
8.0
8.2
8.3
8.5
8.6
8.8
9.0
9.1
9.3
9.4
9.6
9.8
9.9
10.1
10.2
10.3
10.5
10.6
10.8
10.9
11.0
11.2
11.3

-3 SD

1.8
2,2
2.7
3.2
3.7
4.1
4.6
5.0
5.4
5.7
5.9
6.2
6.4
6.6
6.7
6.9
7.0
7.2
7.3
7.5
7.6
7.7
7.9
8.1
8.3
8.4
8.5
8.7
8.8
8.9
9.0
9.1
9.2
9.4
9.5
9.6
9.7
9.8

- 4 SD

1.3
1.6
2.0
2.4
2.9
3.3
3.7
4.1
4.4
4.7
4.9
5.2
5.3
5.5
5.6
5.8
5.9
6.0
6.1
6.3
6.4
6.5
6.7
6.8
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.9
8.0
8.1
8.2
8.3
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Age (months)

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Mean weight

14.4
14.6
14.8
14.9
15.1
15.2
15.4
15.5
15.7
15.8
16.0
16.1
16.2
16.4
16.5
16.7
16.8
17.0
17.1
17.2
17.4
17.5

Std  Dev

1.5
1.5
1.6
1.6
1.6
1.6
1.6
1.6
1.7
1.7
1.7
1.7
1,7
1.8
1.8
1.8
1.8
1.8
1.8
1.9
1.9
1.9

-2 SD

11.4
11.5
11.6
11.8
11.9
12.0
12.1
12.2
12.3
12.5
12.6
12.7
12.8
12.9
13.0
13.1
13.2
13.3
13.4
13.5
13.6
13.7

-3 SD

9.9
10.0
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
11.0
11.1
11.2
11.3
11.4
11.5
11.5
11.6
11.7
11.8
11.9

- 4 SD

8.4
8.5
8.6
8.7
8.8
8.9
8.9
9.0
9.1
9.2
9.2
9.3
9.4
9.4
9.5
9.6
9.6
9.7
9.8
9.8
9.9
9.9
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4ANNEXES

Province ______________________      District  _____________________   Village _________________
Cluster number:  _________ Household number:  _____________
Team code:  __________         Interviewer code: _______________     Date of interview:  ______  / _______

Day        Month
HOUSEHOLD DATA
1)  Does your family now live in your usual place of residence? (circle one)                                   Yes  /  No  /  Unk

1a)  If NO, how long since the family has lived there? ______ months OR ______ years
2)  Has anyone in the family received any relief food in the last month? Yes   /   No   /   Unk
3)  What is your main source of water? (circle one)              Central piped system / Truck or water seller / Bore hole

Open Well / River or stream / Lake or pond / Other
4)  Do you use the same source of water now as you did this time last year? Yes   /   No   /   Unk
5)  Results of iodine testing of salt used for last night's food (circle one) Positive  /  Negative  /  Not Done

I would like to ask you about each person who lived in this household at the time of [beginning of recall period] and
who lives here now:

Column 4
Columns 3 & 4
Column 5
Columns 3 & 5
Column 6
Columns 3 & 7

Nutrition and Health Survey Questionnaire

a. Number of current HH members - total
b. Number of current HH members  < 5 years
c. Number of HH members at beginning of recall period - all ages
d. Number of HH members at beginning of recall period  < 5 years
e. Total number of deaths during recall
f. Number of deaths in children < 5 years of age

Tally (if data on household members will not be entered into the computer):

2

Sex 
(M/F)

3

Current age
(in years, <
1 year = 0)

4

Present now
(Y/N)

5

Present at the
beginning of
recall period

(Y/N)

6

Current status
(1=Alive;
2=Dead;

3=Unknown)

1

ID

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
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SAMPLE DATA COLLECTION FORMS FOR NUTRITION AND MORTALITY

205

4ANNEXES

Nutrition and health survey - data collection form (child 0-59 months)

Cluster number:______  HH: _____  Child's person number: _____  Mother's person number: _______

Questions for adult caretaker

1)  Relationship of respondent to child: ____________Mother   Father   Grandmother Grandfather  Other

2)  Is this child's mother alive?________________________________________Yes   /   No   /   Unk

3)  Sex___________________________________________________________Male   /   Female    

4)  Date of birth OR Age in months _____ / _____ / _____  OR  ______ months
Day     Month   Year .

5)  Does this child have difficulty seeing at night or in the evening when other people do not? Yes / No / Unk

6)  Since this time yesterday, has this child breast fed? Yes   /   No   /   Unk
6a) If YES, was breast milk this child's main source of food since yesterday?   Yes  /  No  /  Unk
6b) If YES, how long after birth did this child first breast feed? __________________ hours

7)  Since this time yesterday, has this child received anything other than breast milk? Water, tea, or juice /
(circle all that are true)           Powdered milk or infant formula  / Semi-solid or solid food / None of these

8)  Since this time yesterday, has this child drunk anything from a bottle with a nipple? Yes   /   No   /   Unk

9)  Has this child received any vitamin A? Vitamin A is given as drops from a capsule Yes   /   No   /   Unk
(show example)

10) Since 2 weeks ago, has this child had diarrhea? Yes   /   No   /   Unk 
Diarrhea is 3 or more stools in 24 hours.

10a) If YES, was this child taken to a clinic or hospital for this problem? Yes   /   No   /   Unk

11) Since two weeks ago, has this child had fever and difficulty breathing? Yes   /   No   /   Unk
10a) If YES, was this child taken to a clinic or hospital for this problem? Yes   /   No   /   Unk

12) Has this child received measles vaccination? Yes   /   No   /   Unk
This vaccine is given by injection. 

Examination of child
13) Bitot's spots Yes  /  No
14) Angular stomatitis Yes  /  No
15) BCG scar Yes  /  No
16) Bilateral edema Yes  /  No
17) Does this child have a physical deformity making it difficult to obtain an accurate height? Yes  /  No

Anthropometry and laboratory
18) Weight: (kgs) 
19) Length/Height: (cms) 
20) MUAC: (cms) 
21) Hemoglobin: 
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64612    77930    16137    12927    89071    72799    41537    36124    90640    31518    
68866    19304    42847    17249    97332    86300    39716    03893    06408    32722    
50198    35604    77895    61969    51985    08141    33488    78995    04992    75339    
76698    11509    43552    41494    83724    01956    75786    19758    45947    94834    
73412    52071    43503    62873    53324    11284    43196    06348    30008    62652    

42295    74036    20944    62432    59331    89684    88553    32377    93850    12720    
14980    35863    08297    96342    19765    47025    29892    81190    68117    08072    
76350    78339    37830    99947    43444    98453    50998    75554    04195    85201    
01581    46405    52672    46305    08886    33547    38993    18768    14469    72645    
67238    13884    20162    80008    62569    22205    30546    28072    44837    49459    

66570    33762    21469    00199    27172    15397    82047    61497    07638    97270    
10557    21230    49179    29167    91844    51682    71808    45604    47827    87184    
09219    97504    31797    55465    99417    95123    17753    98301    97544    98741    
32543    64753    03363    75921    19893    88730    18290    20197    61643    60201    
05689    43380    65162    24128    11352    45001    03769    89504    99057    83269    

03507    88301    79068    65814    83846    19277    66548    97374    68215    52775    
28225    32562    80334    30146    61413    91111    43080    28520    49848    82813    
99646    08072    73891    72968    00687    38170    31~09    05309    49248    05801    
26756    07050    27244    13452    53824    42973    53428    95469    10687    17704    
25235    65105    57132    92464    29317    60554    06727    88036    74389    67967    

25656    67440    05564    71519    49575    64287    00165    16939    41789    66082    
33390    91113    08488    81634    16286    46749    73217    41865    19390    67245    
43992    57138    00819    15070    20945    25400    57957    71599    16271    57901    
13893    92231    60466    90318    37897    66912    90283    37008    36989    78760    
66398    01315    02014    70505    34941    76983    61435    54541    97455    39820    

31762    31972    63350    36644    33992    44364    85710    21443    77930    38707    
30127    40804    64291    59007    77904    18539    75234    65215    67092    58640
32105    53327    84967    52173    65105    98585    56590    57180    25674    84454
57981    21947    84104    02266    33572    35803    16381    96110    52509    16049
56126    26952    92400    94553    96271    66806    89957    86934    47075    94908    

13006    34316    09174    78732    96563    29286    02657    02883    18857    37822    
71463    03840    20296    13460    48767    73046    59743    77656    04051    18536    
85318    60674    67335    63363    48627    83227    35832    12923    73892    07336    
88510    93235    41827    12682    46688    41684    97946    93028    99020    15613    
00429    98471    73469    59309    02463    11443    64722    09558    33674    17649    
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PART I
Administrative data sheet

1. Name and title of principal investigator responsible for the proposed research:
Mr. X. X, , programme officer

Signature: ………………………….. Date: …………………………………….
Postal address: 

2. Full name of the institution / University / NGO / INGO associated with the principal investigator (if applica-
ble): World Food Programme

Declaration of the head of the institution / University / NGO / INGO
If the proposed research is approved, we will allow him/her to conduct the research in this institution.

Signature: ………………………………… Date: ……………………..

4.  Name and title of co-investigator (if any) responsible for the proposed research:
Last (Surname) Middle (if any) First name Title (eg., Mr. Ms. Dr.)
XY XY Mr.

Designation: public health nutrition officer
Signature: ………………………….. Date: ……………………..
Postal address (if different from the address given above):

5.  Is the research responsive to the health priorities and needs of Nepal?
Yes   ( X) No ( ) Explain.

6. Is the research sensitive to the Nepali culture and the social values?
Yes   ( X) No ( ) Explain.

7.  Is health insurance being made available to the research participants? 
If yes, please provide the necessary insurance data. No

8. List the name(s) and institutional affiliation of foreign researcher(s) (other than co-investigator) to assist your
project in Nepal and abroad (if any)
- None

Name Institution
(a) …………………………………… ……………………………………

Nepal health research council, Kathmandu, Nepal
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9. List the name(s) of Nepali researcher(s) (other than co-investigator) or Nepalese institution/hospital/NGO(s)
etc. from whom you may seek co-operation (if any) - None

PART II
Financial data sheet

10.  Which funding organization or agency is going to fund your research project?
United Nations World Food Programme, Nepal country office

Contact information of funding organization or agency:

Total amount of funds (in US $) allocated for the proposed research project:

Overall gross budgetary breakdown of the research project:
Personnel: 
Equipment: 
Operational expenses:

Laboratory/Office expenses: …………………….
Clinical expenses: …………………….
Field expenses:

Data analysis: ………………
Others: 

PART III
Research proposal description sheet

11.  Title: Baseline survey in two Makwanpur VDCs (Phaparbari and Dhiyal) prior to implementation of WFP's
Mother and Child Health Care (MCHC) activity. 

12.  Objectives: Collection of baseline data prior to implementation of the MCHC activity.

13.  Summary 
WFP Nepal is planning to implement its Mother and Child Health Care Activity in two VDCs of Makwanpur
district (Phaparbari and Dhiyal). Prior to implementation, it is necessary to collect baseline data to be able
to measure the progress of the different indicators during the project lifecycle. The baseline data to be
collected is directly related to the logical framework developed for the MCHC Activity. 

The long-term objective of the MCHC Activity is to support government efforts to reach the goals set under
the Nutrition and Safe Motherhood Programmes of the Ministry of Health (MoH), namely to improve the
overall health and nutritional status of children, expectant and nursing mothers. 

More specifically, it is expected that provision of a fortified blended food and MCHC services to expec-
tant and nursing mothers (until 6 months after delivery) and children between 6 months and 3 years of
age will contribute to:
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• prevention or reduction of the prevalence of underweight among young children;
• reduction in iron-deficiency anaemia among expectant and nursing mothers and young children;
• raising awareness and knowledge of expectant and nursing mothers on their health and nutrition and that 

of their children; 
• increased and more regular utilization of community-based and MCHC outreach services 

(e.g., growth monitoring).

The indicators to be measured in the baseline survey are consequent with the objectives of the MCHC activity.
These indicators include:

• Weight of children 6-36 months old;
• Height/length of children 6-36 months old;
• Hb level (analysis done in the field using HemoCues of Expectant and Nursing Mothers (ENMs) 

and of children 6-36 months old;
• Knowledge and practice of appropriate health, nutrition, caring and feeding practices of ENMs 

and caretakers of young children;
• Awareness and use of outreach clinic services by ENMs and caretakers of young children;
• Household history;
• Knowledge and practices of appropriate health, nutrition, caring and feeding practices of household 

members.

14.  Rationale / Justification
It is essential to conduct a baseline survey, measuring all the indicators chosen to measure the achievement of
the activity's objectives prior to implementation. The baseline data collected will allow us to adapt the project to
the specific needs of the communities and to its socio-cultural specificity, as well as enabling us to measure the
progress of the different indicators over the project lifecycle.

15.  Research design and methodology 
Research method 
Qualitative ( ), Quantitative ( ), Combined (x)

Study Variables
The quantitative data collected will include, amongst others:
• Age;
• Weight of children 6-36 months old;
• Height/length of children 6-36 months old;
• Hb level (analysis done in the field using HemoCues provided by WFP) of ENMs and of children 

6-36 months old;
• Knowledge and practice of appropriate health, nutrition, caring and feeding practices of ENMs and 

caretakers;
• Awareness and use of outreach clinic services.

The qualitative interviews will include questions on:

• Household history;
• Knowledge and practices of appropriate health, nutrition, caring and feeding practices of household 

members;  Awareness and use of outreach clinic services.
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Type of study

Descriptive study ( )
(Specify ……………...………………………………………………….)

Analytical study ( )
(Specify ……………...………………………………………………….)

Experimental study ( )
(Specify ……………...………………………………………………….)

Other …Baseline survey: In order to collect the baseline information prior to the implementation of the Mother
and Child Health Care Activity in Makwanpur district.

Study site and its justification
Target population
Expectant and nursing mothers and children of 6 months to 3 years of age in these two VDCs.

Sampling methods
Non-probability Sampling ( )
(Specify ……………...………………………………………………….)

Probability sampling ( o)
(Specify: systematic sampling method)

Sample Size
• Expectant and nursing mothers: 268 (1,500 households to be visited)
• Children aged 6-36 months: 203 (560 households to be visited) 

Sampling frame (if relevant) and sampling process including criteria for sample selection
A percentage of the total number of households in each of the 18 wards of the two VDCs will be visited, to
reach the total number of households for each target group. A list of households will be made in collaboration
with the local authorities. Surveyors will visit every Xth household (to be determined), following a systematic
sampling method, and ask simple questions in order to determine if there are any target beneficiaries in the
household. If the criterion is met, the full questionnaire will be filled in, anthropometric measurements will be
taken if applicable, and a blood sample will be taken and analyzed. 

Tools and techniques for data collection 
• Household questionnaire: Questionnaires have been developed for the expectant and nursing mothers  

and the caretakers of the children of 6-36 months. Additionally, there will be a questionnaire 
for identifying eligible households.

• Qualitative interview: The qualitative part of the baseline will consist of a minimum of 10 semi-directive 
household interviews. The 10 households to be interviewed will be selected in collaboration with the VDC 
officials and health staff. 

• Test of Haemoglobin level for both ENMs and the children of 6-36 months: The lab assistant hired by the 
NEW ERA will be involved mainly for collecting blood samples and examining the Hb level using 
HemoCues, microcuevettes and lancets.
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• Anthropometric measurements: Salter scales will be used for taking weights of the children and a 
measuring board will be used for measuring heights of the children. The entire fieldwork will be carried 
out by 5 teams each team consisting of two female interviewers and a lab assistant.

Pretesting the data collection tools (if relevant)

Validity and reliability of the research (if relevant)

Biases (if relevant)

Limitation of the study (if relevant)

16.  Plan for supervision and monitoring

17.  Plan for data management 

18.  Plan for data analysis 

19.  Expected outcome of the research

20.  Plan for dissemination of research results
The research results are meant exclusively for the internal use of the organization. However, the results can
be made available to any of the interested organizations working in the field of nutrition as appropriate. 

21.  Plan for utilization of the research findings (optional)
The baseline survey will establish a socio-cultural standard for the two VDCs and also provide baseline
information prior to the project implementation on certain indicators. This baseline information will pro-
vide a ground for monitoring and evaluating the project throughout its lifecycle.

PART IV
Ethical consideration

22. Regarding the human participants:

Are human participants required in this research? If yes, offer justification.
Yes, the targeted beneficiaries of the MCHC activity are the expectant mothers and nursing mothers and
the children of 6-36 months age. Therefore, the ENMs and the children of 6-36 months age are the parti-
cipants for this baseline survey. 

How many participants are required for the research? Explain.
A total of 268 expectant and nursing mothers and 203 children (6-36 months) in Phaparbari and Dhiyal VDCs will
be reached during the survey.

What is the frequency of the participant's involvement in the research? Explain.
Each of the participants will be interviewed (ENMs and Caretakers) and weighed and measured for the height (only
children) once during the survey. Likewise, a blood sample will be collected from each of the participant, both ENMs
and children, during the survey. Additionally, 10 semi-directive household interviews will be conducted. 
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Clearly indicate the participants' responsibilities in the research. What is expected of the research participants
during the research?

• Participants are expected to agree to finger prick in order to collect a drop of blood to be analysed with a 
HemoCues machine for determination of HB levels

• Participants are expected to attend the interviews
• Participants are expected to allow the enumerators to measure their height and weight
• Participants are expected to help the survey teams as appropriate 

Are vulnerable members of the population required for this research? If yes, offer justification.
The expectant and nursing mothers and children of 6-36 months of age are the participants for this survey and
supposedly the vulnerable members of the population. In order to track the achievements towards the above-
mentioned objectives, some baseline information on the beneficiaries are required. 

Are there any risks involved for the participants? If yes, identify clearly what are the expected risks for the
human participants in the research and provide a justification for these risks.
A few drops of blood will be collected by pricking the fingers of the participants in the survey. Sterile,
disposable lancets will be used for finger pricking. 

Are there any benefits involved for the participants? If yes, identify clearly what are the expected benefits for
the participants.
Following the survey, the MCHC activity will be implemented in these two VDCs. Upon implementation
of the activity, the participants will benefit with the following:

• A take-home ration for expectant and nursing mothers  (7.5 kg/month), linking food supplementation 
to the local health services.

• A take-home ration for children 6 months to 3 years (6 kg/month), linking food supplementation 
to the local health services.

• Deworming tablets for expectant women after the first trimester of pregnancy
• Mass counseling on Antenatal Natal Care, Growth Monitoring and other health and nutrition related 

issues through the existing local health system

23. Informed Consent Form / Ethical issues:
Statements required in the Informed Consent Form include:

A statement that the human participants can withdraw from the study at any time without giving reason 
and without fear. State clearly how the participants can opt out the study.
A statement guaranteeing the confidentiality of the research participants.
If required, a statement on any compensation that might be given to the research participant and/or their 
community.
A statement indicating that the participant has understood all the information in the consent form and is 
willing to volunteer/participate in the research. Signature space for the research participants, a witness, 
and the date.
(Informed Consent Form should be submitted in English and in the language appropriate to the research 
participants)
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Obtaining the consent 

How is informed consent obtained from the research participants?
During the survey the enumerators will get the consent from the participants.

Please indicate who is responsible for obtaining informed consent from the participants in this research study. 
Enumerators

Is there anything being withheld from the research participants at the time the informed consent is being
sought?

No ( x ) Yes ( )
If yes, explain 

PART V
Annexes
24. Annexes should include
a. References, 
b. Data collection instruments including questionnaires, 
c. Information sheet and informed consent form (if relevant), 
d. List of abbreviations, 
Recently updated Curriculum Vitae of principal investigator
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A list of useful publications, information sources, and Web links
(see reference lists at the end of chapters also). 

World Health Organization Publications
Field guide on rapid nutritional assessment in emergencies. Cairo; 1995. Available at 
URL: http://whqlibdoc.who.int/emro/1994-99/9290211989.pdf.

Global database on child growth and malnutrition (standardized compilation of anthropometric data
from population-based surveys around the world from 1960 onwards). Available at URL:
http://www.who.int/nutgrowthdb.

Guidelines for the inpatient treatment of severely malnourished children. SEARO Technical Publication
No. 24. Geneva: 2003. Available at URL: http://w3.whosea.org/nhd/pdf/pub24/malnourished_children.pdf.

Infant feeding in emergencies. A guide for mothers. EURO, 1997. Available at 
URL: http://www.who.dk/nutrition/pdf/breastfeed.pdf.

Iron deficiency anaemia: assessment, prevention and control - a guide for programme managers. 2001.
WHO/NHD/01.3. Available at 
URL: http://www.who.int/nut/documents/ida_assessment_prevention_control.pdf.

Management of severe malnutrition: a manual for physicians and other senior health workers. Geneva;
1999. Available at URL: http://www.who.int/nut/documents/manage_severe_malnutrition_eng.pdf.
Physical Status: The Use and Interpretation of Anthropometry - Report of a WHO Expert Committee.
WHO, Geneva. 1995

The management of nutrition in major emergencies. Geneva; 2000. Available at URL:
http://wholibdoc.who.int/publications/2000/9241545208.pdf.

World Food Programme Publications
Food and Nutrition Handbook. Rome; 2000.

Food and Nutritional Needs in Emergencies. Rome; 2003. 

Guidelines for selective feeding programmes in emergency situations (based on WHO's norms and
standards). Rome; 1999. Available at URL: http://www.unsystem.org/scn/archives/rnis26/ch7.htm.

Nutrition Policy Papers http://www.wfp.org/policies/Introduction/policy/
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Other Publications, Organizations, and Web Sites

Action Contre la Faim. Web site: http://www.acf-fr.org/.

Concern. Web site: http://www.concern.ie/.

Demographic and Health Surveys. Web site: http://www.measuredhs.com.

Food and Nutrition Technical Assistance (FANTA). Web site: http://www.fantaproject.org.

Institute of Child Health, London. Web site: http://www.ich.ucl.ac.uk/.

The Micronutrient Initiative. Web site: http://micronutrient.org

Save the Children. U.K. Web site: http://www.savethechildren.org.uk.

Save the Children. U.S. Web site: http://www.savethechildren.org.

Stoltzfus RJ, Dreyfuss ML. Guidelines for the use of iron supplements to prevent and treat iron defi-
ciency anemia. Washington: International Nutritional Anemia Consultative Group; 1998. Available at
URL http://www.ilsi.org/file/guidelinesforuseofiron.pdf.

The Sphere Project. Humanitarian charter and minimum standards in disaster response. Chapter 3:
Minimum standards in nutrition. Geneva; 2004. Available at URL:  http://www.sphereproject.org/han-
dbook/hdbkpdf/hdbk_c3.pdf

Tufts University, Feinstein International Famine Center. Web site: http://famine.tufts.edu/.

UNICEF. Multiple Indicator Cluster Surveys. Available at URL: http://www.childinfo.org

United Nations Standing Committee on Nutrition (SCN). Web site: 
http://www.unsystem.org/scn/.

Valid International. A limited company specializing in improving the quality and accountability of
humanitarian assistance. Web site: http://www.validinternational.org.
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Accuracy

Anaemia

Anthropometry

Baseline data

Benchmark

Bias

Body mass index (BMI)

Chronic malnutrition

Cluster sampling

Indicates how close the survey estimates are to the true value.
Accurate measurements are essential to obtain accurate esti-
mates. Accuracy, contrary to precision, cannot be quantified.

Abnormally low hemoglobin levels; can be caused by lack of
iron, folate, vitamin B12.

The technique that deals with the measurements of the size,
weight and proportions of the human body.

Baseline data represent the situation before or at the beginning
of a programme or intervention. Survey data may be compared
to baseline data if defined criteria for comparison are met (e.g.,
similar methods and coverage). 

The prevalence of mortality rate used as a population threshold
in a classification of severity of a situation.

Anything other than sampling error which causes the survey
result to differ from the actual population prevalence or rate.

Anthropometric measure defined as weight in kilograms divided
by height in meters squared

Chronic malnutrition is an indicator of nutritional status over
time.  Chronically malnourished children are shorter (stunted)
than their comparable age group.  

Cluster sampling requires the division of the population into
smaller geographical units, e.g., villages or neighborhoods. In a
first step, usually 30 units are selected among all geographical
units. In a second and sometimes third step, households are
selected within the units using either simple random sampling,
systematic random sampling or the EPI method.
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Confidence interval

Crude mortality rate or death rate
(CMR/CDR)

Cut-off points

Design effect

Expanded Program of Immunization
(EPI) sampling method 

Fortificant

Global acute malnutrition (GAM)

Growth monitoring 

Incidence rate

Computed interval with a given probability (e.g., 95%) that the true value
of a variable (mean, proportion, rate) is contained within the interval.

Mortality rate from all causes of death for a population
Formula: 

(Number of deaths during a specified period)
(Number of persons at risk of dying during that period) 

The point on a nutritional index used to classify or screen individuals'
anthropometric status.

Cluster sampling results in greater statistical variance (see defini-
tion below) than simple random sampling because health outcomes
tend to be more similar within than between geographical units (see
cluster sampling). To compensate for the resulting loss in precision,
the sample size calculated for simple random sampling must be
multiplied by a factor called “design effect”:  a measure of how
evenly or unevenly the outcome (for example wasting, stunting,
anaemia or mortality) is distributed in the population being sampled.

A proximity sampling method in which households are selected
according to their proximity or distance from the previously
sampled household.

The micronutrient compound that is added to a food either sin-
gularly, or as a part of a vitamin-mineral premix.

GAM includes all children suffering from moderate and severe malnutri-
tion; percent of children under 5 who have low weight-for-height mea-
sured by -2 z-scores and with or without oedema.

Observation of child growth over time by periodic measurement
of weight-for-height.

The number of new events, e.g., new cases of a disease in a
defined population within a specified period of time. The nume-
rator is the number of new cases occurring during a given time
period while the denominator is the population at risk.

X  time period
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Infant mortality rate (IMR) (per 1,000)

Iron deficiency

Low birth weight

Malnutrition

Mean

Measurement error

Median

Mode

Monitoring

Morbidity

At the population level, it is a measure used to describe the proportion
of a group below a cut-off point.

A measure of the yearly rate of deaths in children under 12 months.  This
is often cited as a useful indicator of the level of health in a community.;
To calculate it, the number of deaths of infants under 12 months of age
in a given year is divided by the total number of live births in that year
multiplied by 1,000.

Shortage, insufficiency of iron in the body.
Iron deficiency is one of the most common causes of anaemia. 

Birth weight of less than 2500 grams.

State in which the physical function of an individual is impaired to the
point where he or she can no longer maintain adequate bodily perfor-
mance processes, such as growth, pregnancy, lactation, physical work
and resisting and recovering from disease. 

Measure of central location commonly called the average. It is compu-
ted by adding all the individual values in the group and dividing by the
number of values in the group.

Measurement error may lead to two types of error: (1) random
error, resulting in a larger standard deviation of  Z scores for
weight-for-height or other measures of malnutrition, and (2)
systematic error, if measurements, on average, are biased in
one direction or the other.

Measure of central location which divides a set of observations into two
equal parts. 

The most frequently occurring value in a set of observations.

The systematic and continuous assessment of the progress of an inter-
vention over time.

A condition related to a disease or illness
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Normal distribution

Nutritional index (indices plural)

Oedema

Outcome

P-value

Percentile

Precision

The symmetrical clustering of values around a central location.
The arithmetic mean, the mode and median are identical in a
normal distribution.

Derived by relating a child's measurement with the expected value
of a child of the same height (or age) from the reference population. 

An accumulation of excessive fluid in extracellular fluid in the body;
a distinguishing characteristic of kwashiorkor when bilateral.

Wasting and mortality are examples of outcomes measured 
in surveys.

If you want to know whether there is a significant difference bet-
ween two survey estimates, frequently a statistical test is applied
and a P value calculated.  The P value is the probability that the two
estimates differ by chance or sampling error.  

The set of numbers from 0 to 100 that divide a distribution into 100
parts of equal area, or divide a set of ranked data into 100 class
intervals with each interval containing 1/100 of the observations. 

Indicates how similar the survey estimates are to each other if a
survey is repeated over and over. Precision is decreasing with
increasing sampling error (see definition). Precision or sampling
error, contrary to accuracy, can be quantified (e.g., in a confidence
interval).
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Prevalence

Protein-energy malnutrition (PEM)

Recall period

Reference population

Sample

Sampling error

Sampling frame

Sampling interval

Sample size

Sampling unit

Sampling universe

Proportion of a population with a disease or condition of interest at
a designated time.

Clinical disorders of malnutrition; the two more severe nutritional
outcomes are marasmus and kwashiorkor.

A defined period in the past used to calculate mortality rates.

The WHO/NCHS/CDC reference values are based on two large
surveys of healthy children, whose measurements represent an
international reference for deriving an individual's anthropome-
tric status.

A part of the sampling universe that should be selected at random
to guarantee a sample representative of the sampling universe (see
definition below).

Sampling error is the degree to which a sample might differ from the
whole target population, e.g., how well it represents a target popu-
lation or sampling universe (see definition). Sampling error can be
quantified (e.g., in a confidence interval).

The list of all the sampling units from which you choose the sample. 

The sampling interval is the total number of sampling units in the
population divided by the desired sample size.

The size of the sample calculated based on objectives of the survey
and statistical considerations.

The unit that is selected during the process of sampling; depending
on the sampling process, the sampling unit can be a person, house-
hold, district, etc.

The entire group of sampling units who are eligible to be included
in the survey sample; this population should match the population
for which you are trying to estimate the outcomes measured in the
survey (e.g., all children under 5 years old).
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Severe acute malnutrition (SAM)

Simple random sampling

Standard deviation

Standard error 

Stunting (chronic malnutrition)

Surveillance

Survey

Systematic random sampling (SRS)

Vulnerable groups

Wasting (acute malnutrition)

SAM includes all children suffering from severe malnutrition; per-
cent of children under 5 who have low weight-for-height measured
by -3 Z-scores and with or without oedema.

The process in which each sampling unit is selected at random one
at a time from a list of all the sampling units in the population.

A measure of dispersion or variation. It is the most widely used
measure of dispersion of a frequency distribution. It is equal to the
positive square root of the variance. The standard deviation is a
summary of how widely dispersed the values are around the cen-
ter mean.

Standard error is a measure of sampling error or precision, howe-
ver, the most common method used when presenting survey results
is confidence intervals.

Growth failure in a child that occurs over a slow cumulative process
as a result of inadequate nutrition and/or repeated infections; mea-
sured by the height-for-age index. Stunted children are short for
their age and may look younger than their actual age; it is not pos-
sible to reverse stunting. 

Surveillance is a regular and continuous collection of information
for use in analysis, interpretation and decision-making about
actions or policies in question.

An assessment of health and nutrition outcomes that requires a
random sampling process. Surveys are cross-sectional because
results are representative only for the day of survey or (for mortali-
ty) during the recall period. 

A methodology which selects a sampling unit at random, then
selects every nth household thereafter, where “n” equals the sam-
pling interval.

Categories of people who are at heightened risk; common vulnera-
ble groups are women, children, elderly and displaced peoples.

Growth failure as a result of recent rapid weight loss or failure to
gain weight; wasting is measured by the weight-for-height index.
Wasted children are extremely thin;  readily reversible once condi-
tions improve.
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Under-five mortality rate (U5MR)

Underweight

Variance

Wasting (acute malnutrition)

Z-score

Probability of dying between birth and exactly five years of
age expressed per 1,000 live births; or the (number of deaths
among children under five years divided by the number of chil-
dren under 5 in that population) X 1,000.

U5MR is a critical indicator of the well-being of children.

Percentage of children under the age of five with weight-for-
age below -2SD from median weight-for-age of reference
population.

A measure of the dispersion of an outcome in a sample. A
higher variance for the same outcome in cluster sampling than
simple random sampling reduces the precision of the measu-
red outcome (see design effect).

Percentage of children under the age of five suffering from
moderate or severe wasting (below -2SD from median weight-
for-height of reference population.

Score expressed as a deviation from the mean value in terms
of standard deviation units; the term is used in analysing con-
tinuous variables such as heights and weights of a sample.
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1. Q: Is mid-upper arm circumference (MUAC) acceptable as an indicator of nutritional status in our survey? 

A:  No. We do not recommend that MUAC be used to measure the prevalence of malnutrition in young chil-
dren in a population. MUAC is more suitable as a screening tool for determining admission to supplemen-
tary feeding programs and for rapid assessments. If you are working with a partner agency that requires that
MUAC be included in a population-based nutrition survey of children, it is essential that weight-for-height
indices are also included. WFP should use weight-for-height instead of MUAC to measure acute malnutri-
tion in children.  (Refer to Common Mistake #3 for more information)

2. Q: How do I measure nutritional status of pregnant women?

A: Pregnant women are often targeted by WFP's mother and child nutrition programs because of their
additional nutritional needs. As a result, WFP seeks to measure the nutritional outcomes associated
with these programs.

During pregnancy, women experience significant weight gain, particularly during the second and third tri-
mesters. Unfortunately, the variable nature of this weight gain and the difficulty of establishing gestational
age, means that body mass index (weight in kilograms/height in meters2) alone is not an appropriate indi-
cator to use for assessing the nutritional status of pregnant women. 

The proportion of newborns with low birth weight (<2.5 kg) is currently being piloted as one of the strategic
objective outcome indicators associated with MCHN programs reaching pregnant women. Although many
factors can lead to a baby being born with low birth weight, mother's under-nutrition is a major cause, par-
ticularly in developing countries. As such, this indicator is a good proxy indicator for women's nutritional sta-
tus during pregnancy. However, it should be noted that this indicator is best collected through programme
monitoring rather than through population-based surveys due to reporting bias. For programmes providing
fortified foods (such as CSB/WSB) or iron supplements, the prevalence of iron deficiency anaemia is ano-
ther indicator that is being piloted by WFP. 

In population-based surveys, mid-upper arm circumference is sometimes used to assess the nutritio-
nal status of pregnant women because it is relatively stable during pregnancy. However, the disad-
vantages are: (1) it is less responsive than weight to short term changes in food consumption or health
status; (2) if collected through surveys it can be difficult to get a sufficient sample size to get a relia-
ble estimate; and (3) different cut-offs are used by different organizations to define who is “malnou-
rished” (18.5 cm and 22.5 cm are often used). In situations where weight gain is measured over time
and gestational age is estimated, it is conceivable that the percentage of women who gain weight at
or above expected weight gain rates could be used as an indicator. However, such settings are rather
unusual for WFP to work in.  
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3. Q: What indicators can I use to assess the nutritional status of lactating women? 

A: Following childbirth, women still retain additional weight, which is often lost over the course of the few months
following delivery. The amount and rate of weight loss during lactation depends on many factors, including the
woman's nutritional status prior to pregnancy, the amount of weight gained during pregnancy and whether or not
the woman is breastfeeding. Unfortunately, little published data exist on the rate of post-partum weight loss in
developing country populations. In absence of guidance from technical agencies on whether or not body mass
index is a reliable indicator of the nutritional status of lactating women, WFP is piloting the prevalence of lacta-
ting women with BMI<18.5 as an outcome indicator for WFP's MCHN programs. Other outcome indicators, such
as the prevalence of women who are exclusively breastfeeding, are sometimes used as well. 

4. Q: Are there any cut-off points for the prevalence of low body mass index which indicate that an emergen-
cy situation exists? 

A: No. To date, WHO has published guidance to help interpret the situation based on the prevalence of
various indicators of child under-nutrition. Information on adult body mass index, however, is increasingly
collected through nutrition surveys.

5. Q:  Do I always have to use 30 x 30 cluster survey?

A:  No. Cluster surveys should be carried out in large, geographically dispersed populations where no accu-
rate list of households is available and where households cannot be visited systematically. If the need for a
cluster survey methodology is established, do not automatically plan on doing a cluster survey of 900 basic
sampling units in a 30 cluster by 30 unit formation. You should calculate the sample size which provides the
desired statistical precision and use this sample size to determine the size of your clusters.  (Refer to com-
mon mistake #6 for more information).

6. Q: Is the design effect of a cluster survey always 2?

A:  No.  The design effect is a measure of how evenly or unevenly an outcome is distributed in the popula-
tion. Therefore, the design effect varies from survey population to survey population, and differs depending
on the outcome of interest.  For example, the design effect for malnutrition is usually in the range of 1.5-2.0,
although it can be higher if there is reason to believe that the malnutrition outcome of interest is distribu-
ted unevenly in the population (for example, higher levels of wasting in the lowlands included in the survey
sample compared with that of the highlands). Some outcomes, such as mortality, can be quite different in
different parts of the population and, as a result, their design effects can be quite high. The best source for
estimates of design effect are prior surveys done in the same or similar populations.  (See page 70 for more
information.)

7. Q: Should I present results using percentage of the median or Z-scores?

\A:  Z-scores are the standard and the preferred mode of presenting anthropometric indicators in nutrition
surveys.  Percentage of the median can be presented in addition to Z-scores in the survey report if there is
a specific need for this alternative expression (such as when results will be used as a programmatic tool in
selective feeding programs).
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8. Q:  Can I use clinic data to measure and report on the prevalence of malnutrition in a population?

A: No. These data are not truly representative of the population of interest because they are a self-selec-
ted and potentially biased sample.  The principle of random probability selection is not implemented when
clinic data is collected; therefore, clinic data do not give an accurate estimate of the prevalence of malnu-
trition in the larger population.

9. Q: Can I report UNICEF's figure for under-5 mortality from the State of the World's Children as the “base”
rate against which to compare changes in mortality due to emergencies?

A: The UNICEF under-5 mortality rate and the age-specific mortality rate for children under 5 years of age
are very different measures of mortality and should not be confused or compared. An age-specific mortali-
ty rate is expressed as the number of deaths in an age group divided by the number of individuals in that
age group who are at risk of death.  For example, if the age-specific death rate for children under 5 years
of age is 35 deaths per 1,000 children under 5 per year, this means that, in a population of 1,000 children,
35 will be expected to die over the course of one year. This is a true mortality rate because it is expressed
as the number of deaths per the number of people at risk of death over a certain time period.  

The UNICEF under-5 mortality rate is expressed as the number of children who die before their fifth
birthday per 1,000 live births. It tells you how many children who are born alive will die before their
fifth birthday. This gives the risk during the entire five years between birth and the fifth birthday. As
a result, it is usually almost five times higher than an annual age-specific mortality rate for children
under 5.  However, because the UNICEF under-5 mortality rate is based on live births and not the
actual population of children under 5 years of age, even dividing the UNICEF rate by 5 cannot provi-
de a direct comparison. 

For example, Ethiopia has an under-5 mortality rate of 169 per 1,000 live births - that is, the expected rate
of death relative to a rate of live births.  That is very different from a survey-derived mortality rate which
reflects an absolute number (per 10,000 per day).  

See page 40 in the manual for additional explanation.

10. Q:  Can I use the same reference population for all populations, regardless of race or ethnicity?

A:  Different studies carried out on children have shown that up to the age of 5, growth in children of dif-
ferent populations is very similar (Habicht, 1974).  The difference in growth becomes apparent on the onset
of adolescence; therefore it is commonly agreed that the same reference population can be used for all
populations.

11. Q:  If my nutrition baseline results were calculated using the NCHS/CDC/WHO reference population, should
my follow-up survey use the NCHS/CDC/WHO reference or the new WHO 2005 reference population?  

A:  If the primary purpose of the second, or follow-up, survey is to measure the difference in preva-
lence between the baseline and the follow-up, then it is essential that the same reference popula-
tion be used to calculate results.  Therefore, if the 1977 reference was used in the baseline survey,
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the 1977 reference should be used to calculate the results for the follow-up survey as well.
Alternately, the data from the baseline survey could be re-analysed using the new WHO reference
population.  Then the data from the follow-up survey could be analysed using this new reference and
compared to the baseline.

12. Q:  I collected data on nutritional status through a VAM “Baseline” (situation analysis). Is this sample ade-
quate for measuring outcomes of MCH programs? 

A: Typically, it is not. Although VAM situation analyses are intended to reflect the situation of the overall
sampled area prior to programme implementation, the sample is typically not large enough to be able to
represent specific working areas of nutrition programmes. As such, unless other information exists on the
baseline prevalence of key nutritional indicators, a separate baseline survey is usually required.  

13. Q. Is it still necessary to collect monitoring data on beneficiary outcomes for MCHN programmes if we are
planning to do baseline and follow-up surveys of the overall population?

A: Absolutely. Population-based surveys provide a critical role in assessing the extent to which food
interventions have achieved outcomes in the general population where those interventions are opera-
ting. Nonetheless, indicators collected through programme monitoring play an even more important role,
because: (1) they are collected more frequently and can therefore be used for rapid decision-making and
fine-tuning the programme , and (2) they provide an insight on what is happening to those who are recei-
ving the intervention (in contrast to population-based surveys which normally collect information from
beneficiaries and non-beneficiaries living in the same area). Examples of monitoring information inclu-
de beneficiary numbers, regularity of receipt of programme services (including food), as well as outco-
me indicators specific to beneficiaries (such as recovery rates or dropout rates for beneficiaries enrol-
led in supplementary or therapeutic feeding programmes). 

Monitoring information plays an essential role in interpreting changes in nutritional status (or lack
of change) observed at a population level. If positive changes are observed, monitoring information
can be used to help determine if the programme was responsible for this improvement and, if it
was, why the programme was effective. Such information can help to build a case for expansion of
the programme. If no change was observed or if the situation deteriorated over time, information
from monitoring can help to explain why (for example, was it due to low coverage or was it due to
a lack of inputs?).

14. Q:  I have data on crude mortality rates from refugee camps collected through surveillance. Is this accepta-
ble for corporate reporting?

A: Generally, yes. Many camps, particularly well-established ones, have quite reliable mortality surveillan-
ce systems, which may even provide more accurate information about mortality than retrospective surveys.
Regardless, mortality rates from routine surveillance systems can be subject to many biases, the most
important of which is incomplete reporting of deaths.  Never accept such data at face value; you should
always try to get some idea if death reporting is complete, if the population estimate used to calculate the
mortality rates is accurate, etc.  
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15. Q:  Can I understand the causality of malnutrition from a cross-sectional survey?
A:  Results from a nutrition survey, in combination with complementary information, can help interpret
potential causes of malnutrition.  However, survey results cannot establish definitive causality; results must
be interpreted in context and with caution (see chapter 4, step 4 onwards).

16. Q: Where can I learn about how to use nutrition information in the context of emergency needs asses-
sments (ENA) or vulnerability analysis and mapping (VAM)? 

A:  Analysis of the nutritional situation plays a critical role in the process of needs assessments, both in
emergency settings and in development contexts. Guidance on how to use nutritional information in the con-
text of emergency needs assessment is available in chapter 6 of the WFP Emergency Food Security
Assessment Handbook (available at http://home.wfp.org/oen/EFSA/EFSAIndex.htm). VAM has also develo-
ped thematic guidelines related to Nutrition and Health which are available at
http://vam.wfp.org/main/them_guid.jsp. 

17. Q:  Should we collect information about causes of death as part of a mortality survey in an emergency?
A:  If data on the causes of death are unavailable from other sources, this information can be collected
during a cross-sectional survey, but the questions should probably be limited to those on injury/trauma and
other causes of mortality that are well known and/or that have local terms.  (See page 49 for more details.) 

18. Q:  Can nutrition surveys be used to collect mortality data? 
A: Yes, but the nutrition survey should be explicitly designed and conducted with attention to this additio-
nal objective. Sample size should be calculated including mortality as one of the multiple outcomes (see
page 70).  Additionally, in order to correctly estimate mortality, the sample selected for the survey should be
representative of all households in the population.  Mortality information should not be collected from a
sample which only contains households which have a child under 5 years of age (see common mistake #9).

19. Q:  Where can I get assistance identifying a consultant to help me do a survey?
A:  Often there are specialized technical agencies (international or national NGOs, UNICEF, MOH, etc.)
in the country of operation that can provide you with support or collaborate to design and conduct the
survey in partnership.  If this is not available or is not sufficient, please contact nutrition@wfp.org for
further support.
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