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Foreword
Across the world today, there is increasing interest in incorporating robust nutrition information into
national information systems. The aim is to inform the implementation and evaluation of nutritionsensitive agricultural projects, policies and programmes, and to tackle all forms of malnutrition. The
need for such robust information was reaffirmed at the Second International Conference on Nutrition
(ICN2) in November 2014. It is therefore important that as an organization, FAO works to meet global
knowledge demands and gaps in decision-making, by supporting the collection of nutrition information
for surveillance, setting targets, measuring impacts, and tracking progress.
Up-to-date and valid assessment of what people eat and drink will help to generate better information
and evidence that will contribute to the formulation of effective agricultural and nutrition policies and
programmes. It will also benefit consumer education, which in turn will contribute to raising levels of
nutrition and help to prevent undernutrition, obesity and non-communicable diseases. This increasingly
rigorous approach will lead to a culture of robust dietary data collection, resulting in evidence-based
decisions that are crucial to achieving the strategic objectives of the organization.
This resource guide provides an updated overview of the dietary assessment methods that can be used
to collect dietary data at national, household and individual levels. The strengths and limitations of various
methods are discussed in detail. Its particular focus on low resource settings makes it a valuable tool
for users working in environments where resources are limited and rapid nutritional changes might take
place. Taking advantage of the proliferation of digital technologies, methodologies involving the use of
interactive and web-based technologies for dietary data collection have also been reviewed.
The guide will be a useful resource for programme managers, educators, health care professionals,
health promotion specialists, students, extension workers and researchers: in short, anyone involved
in food consumption surveys, programme planning, implementation, monitoring or evaluation. It is a
one-stop shop for selecting the most appropriate methods for different contexts.

Anna Lartey
Director
Nutrition and Food Systems Division
Food and Agriculture Organization of the United Nations
Rome, Italy
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key technical terms and notations1
A
Analysis of Variance (ANOVA) is a statistical analysis that allows for the comparison of means in more
than two groups or in groups defined by more than one qualitative variable.
Anthropometric measurements are measurements of the variation of the physical dimensions (i.e.
length, height, weight, weight-for-length, mid-arm circumference head circumference, etc.) and the
gross composition (i.e. body fat, fat-free mass) of the human body.
B
Basal Metabolic Rate is the minimal rate of energy expenditure required to sustain life. It is measured in
the supine position when the individual is in a state of rest (but not sleeping), mental relaxation, fasted,
and in a neutrally temperate environment. It is the largest component of total energy expenditure,
typically 60–75 percent when measured over 24 hours.
Biomarkers refer to a chemical, its metabolite, or the product of an interaction between a chemical
and some target molecule or cell that is commonly measured in body fluids (blood, serum, urine)
and tissue to perform a clinical assessment and/or monitor and predict health and disease states in
individuals or across populations and in validation studies.
Bland–Altman plot also known as difference plot in analytical chemistry and biostatistics is a method
of data plotting used in analysing the agreement between two different assays.
C
Chi-squared test is a statistical test for categorical variables commonly used to compare observed data
with data we would expect to obtain according to a specific hypothesis. The hypothesis states that
there is no significant difference between the expected and observed result.
Correlation coefficient is a measure of the interdependence of two random variables that ranges in
value from -1 to +1, indicating perfect negative correlation at -1, absence of correlation at zero, and
perfect positive correlation at +1. Also called coefficient of correlation.
Covariate is a variable that may be predictive of the outcome under study. A covariate may be of direct
interest or it may be a confounder or effect modifier.
Cross-classification is a classification according to more than one attribute at the same time; e.g. the
cross-classification of cases was done by age and sex.
D
Doubly labelled water method is a stable isotopic technique for measuring energy expenditure in freeliving subjects, it is used to identify underreporting of total energy intake.

1
The authors used the following sources to compile the list of terms. For further information, users are directed to the original
sources. Dietary Assessment Primer, National Institutes of Health, National Cancer Institute: http://dietassessmentprimer.
cancer.gov/. Medical Research Council, Glossary of terms: http://dapa-toolkit.mrc.ac.uk/dietary-assessment/da-glossary-ofterms.php. (Both accessed 23 October 2015.)

xiii

E
Energy adjustment is an analytic method by which nutrient or food quantity intake is corrected for the
total energy intake.
F
Fisher’s exact test is a statistical test used to determine if there are non-random associations between
two categorical variables.
It is commonly used when the sample size is small. Fisher’s exact test is more accurate than the chisquare test of independence when the expected numbers are small.
Food consumption in the present resource-guide refers to an estimate of the quantity and/or variety of
a food or group of foods consumed by an individual, household or a specific population.
Food composition table provides detailed information on the nutrient values of foods – energy,
macronutrients (energy, protein, carbohydrates) and micronutrients (vitamins and minerals). Nutrient
values are usually expressed in terms of the nutrient content of the edible portion of the food per 100g.
G
Goldberg cut-off is used to identify dietary underreporting and is based on the principle that an individual
of a given age, sex and body weight requires a minimum energy intake. The cut-offs can be used at
both the individual and group levels.
M
Measurement error is the difference between the true value of a parameter and the value obtained
from reporting e.g. dietary intake.
Misreporting in self-report dietary assessment is considered to be unavoidable and can include both
under and over reporting.
P
Physical activity level (PAL) is a way to express a person’s daily physical activity as a number, and is
used to estimate a person’s total energy expenditure. In combination with the basal metabolic rate, it
can be used to compute the amount of food energy a person needs to consume in order to maintain
a particular lifestyle.
R
Random error is a type of measurement error that contributes to variability (reduces precision) but
does not influence the sample mean or median. It generates a deviation from the correct results due
to chance alone.
Regression is a statistical measure that attempts to determine the strength of the relationship between
one dependent variable (usually denoted by Y) and a series of other changing variables known as
independent variables (usually denoted by X).
Reliability is a quality of the measurements relating to a technical aspect of measurement noting the
ability to accurately measure the real change or achievement in a consistent and comparable manner
over time and space.

xiv

Reproducibility assesses the degree to which a method provides similar results when used repeatedly
(on two or more occasions) in the exact same situation.
S
Sensitivity in dietary assessment (also called the true positive rate) measures the proportion of
positives that are correctly identified as such (e.g. the percentage of sick people who are correctly
identified as having the condition).
Specificity in dietary assessment (also called the true negative rate) measures the proportion of
negatives that are correctly identified as such (e.g. the percentage of healthy people who are correctly
identified as not having the condition).
Statistical significance refers to the likelihood that a difference or relationship exists or if it is caused
by a mere random chance. Statistical hypothesis tests (e.g. Chi Square, t-test, ANOVA) are traditionally
employed to determine if a result is statistically significant or not. Most authors refer to statistically
significant as P<0.05 and statistically highly significant as P<0.001 (less than one in a thousand chance
of being wrong).
Systematic error (also known as bias) is a type of measurement error in which measurements
consistently depart from the true value, in the same direction. Systematic error affects the sample
mean and can result in incorrect estimates and conclusions.
T
Total energy expenditure refers to the energy spent, on average, in a 24-hour period by an individual
or a group of individuals. Total energy expenditure consists of three components: Basal Metabolic
Rate (typically 60–75 percent of total energy expenditure), the thermic effect of food (10 percent), and
energy expenditure due to physical activity (15–30 percent).
True intake is the actual intake, which usually cannot be measured among free-living individuals.
T-test is a statistical analysis to test the difference of two populations means that are normally
distributed. Commonly applied with small sample sizes, testing the difference between the samples
when the variances of two normal distributions are not known.
U
Usual intake is the long-term average daily intake, taking into account both consumption days and
non-consumption days.
V
Validity assesses the accuracy of self-report instruments in measuring true intakes.
W
Wilcoxon Signed Rank test is a nonparametric test that compares two paired groups. The test
essentially calculates the difference between each set of pairs and analyses these differences. It can
be used as an alternative to the t-test when the population data does not follow a normal distribution.
Within-person variation (also known as day-to-day variation) is the difference between assessing a
variable or variables collected via a single administration of an instrument, compared with a long-term
average based on multiple administrations of the instrument.

xv

executive Summary
The present resource guide provides a comprehensible insight into dietary assessment, and into the
challenges and considerations linked to the selection of the most appropriate method. The guide has
been developed to provide assistance in the collection of dietary information, to be used to inform a
number of programmatic decisions, as well as policy formulation, and to address diet-disease relations.
The guide first provides a conceptual background of different dietary assessment methods, highlighting
both indirect and direct (prospective and retrospective) methods, and providing a description of
their application, validity, strengths and limitations. The guide also provides tips and methodological
considerations to take into account during method selection and implementation, along with examples
of forms and questionnaires used in previous studies. Lastly, the guide addresses technical and financial
considerations, and looks at key factors to be taken into account prior to the selection of a direct
dietary assessment method, such as the importance of identifying the study objective and selecting
the appropriate study design. This is followed by a step-by-step guide to facilitate the selection of a
dietary method along with a summary of the major features of direct methods. Throughout the guide,
a special effort is made to include evidence from low resource settings when describing the accuracy,
reproducibility, validity and applications of the methods.
The purpose of the resource guide is to facilitate and improve the quality and accuracy of nutrition
information collected. The need for this improvement is reflected in international calls for the
incorporation of robust nutrition data into national information systems (e.g. ICN2). Selecting the most
appropriate dietary assessment method for a given purpose will in turn help generate better evidence
for formulating effective nutrition projects, policies and programmes. This resource guide is written for
professionals who play a role in the selection of the dietary assessment method for use in regional or
national dietary and nutrition surveys, programmes and monitoring frameworks. These professionals
may be programme managers, educators, health care professionals (including dietitians, nutritionists
and health promotion specialists), students and extension workers. The information presented in the
resource guide is intended to be used to direct and help steer the decision on the selection of the most
adequate dietary assessment method according to the study objectives, population’s characteristics
and available resources, and should not be used as a tool to provide all the answers for the selection
process. References for further reading have been included to supplement the guide and provide more
advanced information for those who would like to go beyond the scope of this publication.

xvi
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introduction

Strengthening and sustaining the capacity of

of

countries to incorporate robust nutrition indicators

implementing ICN2-related follow-up activities,

into their information systems would help to

and ensuring government accountability. In

generate better evidence for formulating effective

order to produce better evidence for formulating

agricultural and nutrition policies. The need for

effective

such robust information was recently reaffirmed

programmes,

at the Second International Conference on

assessment method first needs to be selected.

Nutrition (ICN2), jointly organized by the Food and

This resource guide has been developed with the

Agriculture Organization of the United Nations

purpose of providing a comprehensible review on

(FAO) and the World Health Organization (WHO)

dietary assessment methods based on the latest

in November 2014. More specifically, as stated in

research and development and the challenges

one of the outcome documents from ICN2 (The

and considerations that are linked to the selection

Rome Declaration):

of the most appropriate dietary assessment

“Nutrition data and indicators, as well as the
capacity of, and support to all countries, especially

generating

nutrition
the

evidence-based

projects,
most

policies,

policies

appropriate

and

dietary

method, specifically focusing on low resource
setting areas.

developing countries, for data collection and

Ultimately, the guide can be used as a resource to:

analysis, need to be improved in order to

• Strengthen the decision-making process for

contribute to more effective nutrition surveillance,
policy-making and accountability2.”

professionals when used as part of an informed
process of selecting the most appropriate

The Nutrition Assessment and Scientific Advice

dietary assessment method for their particular

Group (ESNA), a branch of the Nutrition and

study, and to provide a resource for those who

Food Systems Division of FAO, plays an active

want a review on the topic.

role in providing technical support to countries
in collecting food and dietary information. This
support is often provided within a framework
2

• Gain a better understanding on the specific
challenges and needs that professionals face in

Paragraph 13g, Rome Declaration on Nutrition, www.fao.org/3/a-ml542e.pdf (Accessed 23 October 2015)
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low resource setting areas when they need to

to enhance users’ understanding of their key

assess the diet of individuals and populations,

features, strengths and limitations;

such as the availability of food composition
tables, estimation of portion sizes, seasonality,
and the characteristics of specific populations
and geographical locations.

• Complement other sources of information
– such as information generated from needs
assessment exercises, scientific expertise
and local knowledge and experience – that
influence the selection of the final method
for measuring food and nutrient intakes for a
given purpose.

• Direct users to ask appropriate questions
that will lead to the selection of a method

• to

describe

the

specifically in low resource settings3;

• to outline and elaborate on the main sources of
measurement errors and bias, and to explain
why they occur;

• to explain and demonstrate – with a specific
focus on low resource settings – the possible
consequences of overlooking measurement
and methodological considerations during data
collection, analysis and interpretation, and
their impact on overall data quality.

purpose of the study. In so doing, users will
need to understand that compromises and
more resourceful approaches are needed,
especially when working in low resource
settings, in order to select methods that
take into account, resources required and
resources actually available, culturally specific
issues, time and human resources available for
data collection and analysis, issues pertaining
to portion size estimation and the availability of
food composition tables.
The guide addresses the fundamental aspects
involved in the selection of a dietary assessment
method and data collection process. It also
highlights the selection of methods for specific
programmatic needs by providing a number
of examples. It therefore aims to support, not
dictate, the selection of a dietary assessment
method, by being part of the informed decisionmaking process that results in a well-thoughtout selection. The key objectives of the resource
guide are:

• to provide users with practical guidance on
available dietary assessment methods and

2

methodological

considerations involved in dietary assessment,

that properly considers data needs and the

3

main

This refers to settings with limited capacity and resources to perform nutritional assessment.

©FAO/Warren Lee
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2.

Dietary assessment methods

Dietary assessment is an evaluation of food and

food consumption, nutrient intake or eating

nutrient intake and dietary pattern of an individual

habits.

or individuals in the household or population
group over time. It is one of the four approaches
in

nutrition

assessment

to

evaluating

the

nutritional status of individuals comprehensively.
The other three are anthropometrics, biochemical
parameters and clinical examination (Gibson,
2005). Dietary assessment methods are usually
categorized according to the nature of the method
used as shown in Figure 1. Indirect methods
utilize secondary data for assessing diets, while
direct methods collect primary dietary data
from individuals. Prospective and retrospective
methods refer to the time food consumption is
recorded. Prospective methods involve recording
the diet when the foods are being consumed;
retrospective methods are based on a recall of
food intake that have already been consumed.
Furthermore,

dietary

assessment

can

be

qualitative (types of food consumed) or quantitative
(types and amounts of food consumed). The latter
allows estimation of an individual’s food, energy
and nutrient intakes. Selection of an appropriate

2.1 Indirect methods
Indirect methods use secondary information
(e.g. food supply, agricultural statistics, food
expenditure) to estimate food available for
consumption at the national and household
levels. Firstly, we will look at the Food Balance
Sheet (FBS)4, which provides food consumption
information at national level: food consumption is
estimated from the point of view of food supply.
Secondly, we will discuss about the Household
Consumption and Expenditure Survey (HCES),
which provide food consumption information at
household level: food consumption is estimated
from the point of view of food demand. Neither of
the two methods directly obtain primary dietary
data from individuals to evaluate dietary intake or
food consumption on an individual basis. Indirect
methods are useful for identifying trends in food
availability and consumption across different
geographical regions and time.

method for dietary assessment depends on the
purposes of the study, which may be to measure
4
Others terms that relate to FBSs include: “national food accounts”, “supply/utilization accounts”, “food disappearance data”,
and “food consumption level estimates”. These terms reflect different methods of calculating food availability.
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Figure 1 - Overview of dietary assessment methods to estimate food and
nutrient consumption at national, household and individual level

DIETARY
ASSESSMENT
METHODS

DIRECT

INDIRECT

NATIONAL

Food Balance
Sheets

HOUSEHOLD

RETROSPECTIVE

Household
Consumption
and Expenditure
Surveys

2.1.1 Food Balance Sheets –
national food availability

Dietary history
24 hour recall
Food frequency
questionnaire
Indicators of
dietary quality
Screeners

INNOVATIVE
TECHNOLOGIES

Personal Digital
Assistant
Image-assisted
dietary
assessment
method
Mobile-based
technologies
Interactive
computer and
web-based
technologies
Scan - and
sensor - based
technologies

PROSPECTIVE

Estimated food
record
Weighed food
record
Duplicate diet
model

Besides commodity-by-commodity information,
the FAO FBS5 also provide total food availability
estimates by aggregating the food component of

FBS are compiled by FAO annually and are

all commodities including fishery products (FAO,

mainly based on country-level data covering a

2001; FAO, 2015). The data are conventionally

calendar year. They are used to assess national

presented per capita, by adjusting for population

food availability for consumption. Using these

size, e.g. available amount of food/energy/

data and the available information on seeds,

nutrients per person per day. More specifically,

waste coefficients, stock changes and types

FBS present a comprehensive picture of a

of utilization, a supply/utilization account is

country’s food supply over time. However, FBS

prepared for each commodity in weight terms.

provide little information on the variability of food

5

4

http://www.fao.org/faostat/en/#home
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intake of individuals within a population. The FBS

for 17 countries in the Western Pacific (Gibson

list food items, i.e. primary food commodities

et al., 2012). Additionally, FBS were employed to

and a number of processed food commodities

estimate the global prevalence of inadequate zinc

potentially available for human consumption,

intake (Wessells et al., 2012), and to examine the

including their sources of supply and utilization.

impact of improved nutrient supply on meeting a

Online FBS data are compiled by FAO annually
for approximately 185 countries and for a total of
around 100 food commodity groups worldwide
that may potentially be available for human
consumption in the country. Gross national
food supply in a given reference period of a
country is calculated from the total quantity of
food produced plus the total quantity imported,
adjusted for changes at national food stock levels
and exports. Net food availability is calculated by
subtracting the amounts used for animal feed,
seeds, industrial or other purposes and losses
in the supply chain. This net value is then divided
by the country’s population estimate to obtain
a final figure describing the availability of food
commodities, expressed as kilograms per capita

population’s micronutrient needs etc. (Arsenault
et al., 2015). Furthermore, (Naska et al., 2009)
national FBS data has been used to examine
the correlation with mortality statistics. More
recently, FBS have been utilized in formative
research to examine the nutrition transition
(Mattei et al., 2015). Other studies have employed
FBS data to analyse variation in adherence to
the Mediterranean diet between 1961–1965
and 2000–2003 (da Silva et al., 2009). However,
the actual distribution of food consumed among
individuals in the population of a country as
categorized by socio-economic status, age, or
gender cannot be determined by using FBS.

2.1.1.2 Accuracy of FBS

per year. This per capita information can also be

The accuracy of FBS relies on the underlying

linked to food composition data and presented

accuracy and reliability of the statistics that the

as per capita energy intake (kilocalories per day),

FBS are based on. These statistics are mostly

protein intake (grams per day) and fat intake

derived from the official primary commodity

(grams per day).

production data and the primary and derived
commodities trade data. Some adjustments may

2.1.1.1 Applications and uses of FBS
The FAO FBS are widely used in the food and
agriculture sectors to monitor global food patterns
and dietary habits. This monitoring also includes
trends and changes in overall national food
availability, and the adequacy of a country’s supply
to meet nutritional requirements. Currently, the
FAO FBS only provide data on annual per capita
consumption of energy, protein and fat, while
they do not provide data on micronutrients. FBS
have also been used to set public health priorities,
formulate

policies,

undertake

intercountry

comparisons, and estimate the likelihood of
micronutrient deficiencies. For example, FBS
data was used to identify the probability of
micronutrient deficits in food supply per capita

be required before the data can be used by FBSs.
The extent to which the basic data have properly
reflected the reality needs to be cross-checked
with factors such as food losses and waste and
unrecorded trades across national boundaries,
etc. Literature on the accuracy of FBS estimates
are scarce, and the available literature often
focuses on the differences in the trends of food
supply and availability over time. Serra-Majem et
al. (2003) undertook a comparative analysis that
evaluated three types of nutrition surveys: the
FBS, the Household Budget Survey (HBS) and the
individual dietary survey. They analysed inter- and
intra-country comparisons of data for different
stages of the food chain in Canada, Finland,
Poland and Spain. It was concluded that FBS
overestimated the energy, alcohol and fat intake of
5
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individuals, and the percentage of energy derived

percent for whole grain intake (Del Gobbo et al.,

from fat (except in Poland), when compared with

2015). In low resource countries, the reliability of

individual dietary surveys. FBS estimates were

FBS data may be further limited by the quality

found to have exceeded those from the nationally

and representativeness of the national primary

representative dietary survey data collected in

statistics, and under-reporting of food available

the Global Dietary Database (GDD) for most food

through home grown food, hunting and gathering,

groups, namely fruit, vegetables, whole grains,

non-commercial production, etc.

red and processed meat, fish and seafood, and
milk, as well as total energy intake, while beans,

2.1.1.3 Strengths and limitations of FBS

legumes, nuts and seeds were underestimated.

The following table will provide a summary of

The differences were significant (P<0.05) ranging

the strengths and limitations associated with

from 54 percent for total energy intake to 270

conducting an FBS.

Table 1 - Strengths and limitations of using FBS data for assessing diets
Strengths

6

Limitations

•

Inexpensive source of indirect nutrition data,
standardized, accessible by all, relatively simple
to analyse

•

Cannot provide disaggregated information
across different population characteristics, e.g.
socio-economic, demographic etc.

•

Include nearly all countries worldwide

•

Estimates are derived from primary and/or
basic country statistics which themselves may
be subject to methodological errors

•

Monitor global nutrition patterns and dietary
habits, including trends and changes in overall
national food availability

•

Do not provide data on seasonal variations in
the food supply

•

Do not provide data on foods not included in
national production statistics such as game,
wild animals and insects, and non-commercial
or subsistence production

•

Do not provide individual-based dietary
estimates

•

Statistics may be subject to incomplete or
unreliable estimates of the total population in a
given country

•

Food waste (domestic and retail), processed
foods, home grown food production and food
from non-retail sources are not accounted for

•

Time lag between data collection and availability on FAOSTAT (FAO Statistics Division)

2. Dietary assessment methods

2.1.2 Household Consumption
and Expenditure Surveys
– household food
consumption

the edible portion of the food. Data on nutrient
values are obtained from food composition tables
(Gibson, 2005). However, household surveys do
not provide information on the distribution of food
consumption between family members, cooking

Household

food

consumption

has

been

methods or food losses. These surveys are often

defined as “the total amount of food available

performed for economic reasons rather than for

for consumption in the household, generally

nutrition or health reasons.

excluding food eaten away from the home
unless taken from home” (Putnam et al., 1994).
There is a wide range of multipurpose household
surveys, such as the Household Budget Survey
(HBS), the Living Costs and Food Survey (LCFS),
the Household Income and Expenditure Survey
(HIES), the Living Standards Measurement Study
(LSMS), the Household Expenditure Survey (HES)
and the Integrated Household Survey (IHS) – that

Fiedler et al. (2012) provide a comprehensive
review on the availability and characteristics of
HCES, indicating that currently there are more
than 700 published surveys. These surveys
differ in terms of the nature and level of detail by
country, and cover over one million households in
116 low- and middle-income countries6. The key
findings of the review are as follows:

measure food consumption or its proxies, are

• The designs of the surveys were not harmonized

collectively known as HCESs.The central statistical

or standardized, meaning that they differed in

offices in countries are usually responsible for data

key characteristics such as questions used

collection. Household members keep records

in the questionnaire, coverage, frequency,

on all expenses and type of foods consumed

sample size and statistical accuracy7.

during a specific time period, usually one to
four weeks, and preferably evenly distributed
during different times in the year, which is then
provided to enumerators. The collected data are
analysed and used to assess food consumption
at household level. Surveys of this type are
routinely undertaken in many countries to provide
information for the calculation of consumer price
indices, to study household living conditions and
analyse trends in poverty and income distribution
(Moltedo et al., 2014). In some low resource
settings, information generated from these

• Routine

information

was

collected

including household composition, housing
characteristics, income, assets, wealth and
livelihood, as well as personal information
such as age, sex and education. Information
on food consumption was mainly collected via
recalls and occasionally via diaries. The latter
was reported to be a more accurate but also
a more expensive method of data collection.

• The list of food items in HCES questionnaires
varied in length and composition.

surveys is the only form of food consumption

• All surveys asked whether a food item was

data that can also be used to calculate estimates

purchased, homemade, received as a form of

of nutrient intake. These estimates are calculated

‘salary’, or received from friends, relatives or a

by multiplying the average food consumption

social programme.

data by the corresponding nutrient values for
6
See also http://blog.usaid.gov/2014/03/the-power-of-household-consumption-and-expenditure-surveys-hces-to-informevidence-based-nutrition-interventions-and-policies/ (Accessed 1 December 2016)
7
The International Household Survey Network (IHSN) provides a number of resources on HCES. It aims to improve the
availability, accessibility, and quality of survey data within developing countries and to encourage the analysis and use of this
data by national and international development decision-makers, the research community and other stakeholders. See: http: //
www.ihsn.org/home/ (Accessed 23 October 2015)
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• Some surveys captured both food quantities

and subnational levels, by population groups,

and costs, while others captured costs only.

by food commodity groups and by food items,

• A majority of the surveys overlapped data on

using standardized files as inputs. Examples of

food acquisition and consumption, which can
result in overestimating consumption.

• The surveys presented clarifications regarding
food stocks, as well as information on the
quality of the food composition tables (in
some cases food composition information was
absent, outdated or available only for a limited
number of foods).

2.1.2.1 Applications and uses of HCES

such indicators include inequality levels in calorie
consumption, as well as consumption levels
of macronutrients, micronutrients and amino
acids. The wider acceptance of data gathered
from HCES received a further boost via the
formulation,

implementation

and

evaluation

of nutritional policies across Europe with the
development of the Data Food Networking9
(DAFNE) initiative. The DAFNE databank is based
on information collected as part of the HCES
which are periodically conducted in various EU

HCES are recognized as an inexpensive and

countries. A significant achievement of this project

more readily available alternative for tracking

is the development of a common classification

food consumption patterns when compared to

system for food variables and socio-demographic

individual-based methods. HCES have been used

variables in national HCES, allowing inter-country

by FAO for global monitoring of food security,

comparisons. Elsewhere, HCES10 data have been

e.g. for Target 1c of the Millennium Development

used to assess household dietary intakes in

Goal 1 (“Halve, between 1990 and 2015, the

relation to nutrition transition in Cape Verde (Dop

proportion of people who suffer from hunger”)

et al., 2012), and to estimate food consumption

and the similar goal set in 1996 by the World

and micronutrient intakes (vitamin A, iron, zinc)

Food Summit. Information on food consumption

in Bangladesh, thereby identifying population

at the household level allows the derivation of

subgroups at risk of inadequate micronutrient

variability parameters such as the coefficient of

intakes (Bermudez et al., 2012).

variation of food consumption which are used
to estimate undernourishment (FAO/IFAD/WFP,

2.1.2.2 Accuracy of HCES

2015). Estimation of undernourishment is often

Smith et al. (2007) examined the reliability and

conducted in partnership with national and
regional institutions, in conjunction with capacity
development activities.

relevance of HCES data, including 100 household
surveys from low and middle income countries.
They concluded that nearly all surveys were

To support the use of household surveys, FAO,

appropriate when the aim was to measure

in collaboration with the World Bank, developed

the

percentage

of

the Food Security module of the ADePT software

and

consuming

individual

(ADePT-FSM)8. The software allows streamlined

for

and consistent food security statistics to be

foods consumed and assessing micronutrient

estimated using HCES data (Moltedo et al., 2014).

insufficiencies it was shown that this data was

Food security indicators are derived at national

useful in less than 10 percent of surveys, mainly

estimating

the

households
quantities

8

http://www.fao.org/economic/ess/ess-fs/fs-methods/adept-fsn/en/ (Accessed 23 October 2015)

9

http://www.nut.uoa.gr/dafneENG.html (Accessed 23 October 2015)

10

foods.
of

purchasing
However,
individual

Smith and Subandoro (2007) have produced a detailed guide for practitioners in assessing food security status in the
population using HES.
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because of issues related to units of measurement

energy intake in 7 out of the 14 nutrient densities

and the estimation of food consumed away

(i.e. protein, fat, fibre, iron, thiamin, riboflavin,

from home. The authors appraised the reliability

and vitamin B6) estimated by the HCES and 24-

of the surveys in terms of how they addressed

hour recall (P<0.05). They concluded that HCES

different areas of investigation: the recall period

estimates were close proxies for 24-hour recall

for home-bound food data collection; how food

measures of nutrient density. Whereas HCES

acquisition was analysed; completeness of

may be less precise than individual dietary

enumeration; comprehensiveness and specificity

assessment methods, the relative low costs have

of the home-bound food list; the quality of data

made HCES an attractive tool for decision-makers

collected on food consumed away from home

to inform national policies and identify areas

and how seasonality in food consumption was

where nutritional interventions are needed.

accounted for. Recommendations to improve
not met by approximately half of the surveys, i.e.

2.1.2.3 Strengths and limitations of
HCESs

seasonality, out-of-home eating and specificity of

The following table will provide a summary of

survey food lists. In Uganda, Jariseta et al. (2012)

the strengths and limitations associated with

compared estimates of nutrient densities in the

conducting a HCES.

reliability focused on three criteria which were

diet of women and children by HCES and by a
24-hour recall. Nutrient densities were calculated
as the nutrient contents per 2 000 kcal of edible
portion of food consumed (nutrient content
divided by energy intake). The authors found no
significant differences between the medians of

Table 2 - Strengths and limitations of using HCES data for assessing diets
Strengths

Limitations

•

Inexpensive source of nutrition data since
they are also collected for purposes other than
nutrition, standardized, accessible to all and
relatively simple to analyse, if the design of the
questionnaire is appropriate

•

Limits the ability of the respondent to report
completely (via recall or record) all foods
consumed by the household. Good training of
enumerators and careful questionnaire design
could help to alleviate this limitation

•

Routinely conducted in a number of countries
on sample populations that are nationally representative of the national demographic

•

Units used to report food quantity are non-standardized

•

Collect information on socio- economic and
demographic characteristics of the head of
household. This type of survey also enables
investigation of subnational variations in
consumption patterns, which can be invaluable
in designing nutrition programmes

•

Food wasted or food given away is not
accounted for: consumption may be overestimated

•

Statistically representative at the national level,
and usually also at the subnational level

•

Food eaten away from home is not always
accounted for: consumption may be underestimated

9
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Strengths

Limitations

•

Comprehensive, as they contain detailed
household food consumption information that
allows direct observation of the agriculture and
nutrition nexus, through markets, value chains,
and other pathways

•

Leads to misrecording and/or misreporting of
important foods when using a predetermined
list of food items

•

Information collected enables examination of
trends and changes in overall national food
availability and consumption

•

The size of the household may be different
from the number of people who actually
consumed the food over the reference period

•

Does not collect information on individual food
consumption or on the distribution of foods
among household members

•

In the case of acquisitions surveys, food that
is stocked up for an extended period of time
remains unaccounted for

•

Nutrient estimates are dependent on the
quality of the food composition table.

2.2 Direct methods

2.2.1 Retrospective direct
methods

Direct methods using individual-based dietary
assessment can be classified into two groups,

Retrospective methods collect information on

as described in Figure 1. Retrospective methods

foods and beverages already consumed. Among

measure food intake from the past. These

the retrospective methods are the FFQ, 24-hour

methods include 24-hour recall, food frequency

recalls and diet histories. These methods greatly

questionnaires

history.

depend on the memory of the respondent and

Prospective methods assess current food intake.

their ability to recall all foods and portion sizes

These methods include food records and the

consumed over a reference period of time.

duplicate meal method. Estimates obtained

Quantities of foods consumed can be obtained

from direct methods are used to identify trends

by food models, pictures of foods, standard

in food consumption, food and nutrient intakes,

household measuring cups, spoons, etc.

(FFQ),

and

dietary

eating patterns, and to evaluate diet–disease
associations.

Information

provided

by

such

2.2.1.1 Food frequency questionnaire

methods can also be used to calculate relevant

FFQs assesses the frequency with which foods

food-based

and

and/or food groups are eaten over a certain

evaluation purposes. This section will describe

time period. The questionnaire includes a food

dietary assessment methods used in individual-

list (usually close-ended) and a frequency

based surveys, and analyse their application,

category section, and can be self- or interviewer-

focusing mainly on low resource settings,

administered. Appendix 1 gives an example

and will also cover the issues of precision

questionnaire. Depending on the study objectives,

and accuracy.

data collection might be daily, weekly, monthly or

indicators

for

monitoring

yearly. Furthermore, FFQs can include information

10
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about portion sizes and/or quantity of food intake.

• The list of foods in the FFQ cannot be infinite

These types of questionnaires are known as

as it could potentially increase the burden on

semi-quantitative, i.e. general portion sizes are

the respondent. Therefore an a priori decision

described and quantified, or specific portion sizes

should be taken on the foods to be included,

are recalled and supported by food pictures for

their frequency of consumption in the studied

each item on the food list. By including portion

population, their cultural importance and their

size as part of frequency, the questionnaire allows

relative value as a specific nutrient source.

for the estimation of food quantities eaten and of
nutrient intakes. FFQs can either be developed
from basic principles or adapted from existing
questionnaires (Cade et al., 2002). In the first
case, important decisions and considerations are
needed in developing the food list. Several key
considerations include:

• Foods selected should encapsulate the
objectives of the assessment, e.g. to measure
intake of only a few foods and nutrients,
or to undertake a comprehensive dietary
assessment (Willett et al., 2013).

Methods

for

selecting

food

items

to

be

incorporated into a FFQ food list may range
from information obtained from previous dietary
assessment reports to focus group discussions
and pilot 24-hour recalls.

• A review of the literature can be used to help
select the appropriate food items to include in
the FFQ. This approach consists of a detailed
revision of available dietary data of the target
population. Data on the past dietary surveys,
cultural beliefs and food choices are reviewed
in order to select and confirm foods and food

• Whether to rank individuals’ consumption or

categories to be included in the FFQ. In a

provide a measure of absolute nutrient intakes.

cross-sectional study designed to capture diet

• It is often preferred to put together a

patterns in women in Micronesia, ethnographic

comprehensive list of foods and/or of food
groups to allow for energy adjustments.

data was used to develop a structured 7-day
FFQ (Corsi et al., 2008).

Aggregating foods into food groups can be used

• Focus groups should consist of individuals

as a technique to capture specific nutrient(s)

selected randomly from the target population

or non-nutrient(s) when these nutrients are

and be representative of the population.

confined to a relatively small number of foods

Individuals are asked to identify through

(Gibson, 2005). However, aggregation of foods

discussions the commonly-eaten foods in the

into small groups may lead to underestimation

area, along with information on ingredients

of intakes, whereas larger food groupings can

used, food preparation methods, the seasonal-

lead to overestimation of intakes. Aggregating

variable of foods and culturally-specific dishes.

food can further lead to over counting due to

Later on, the groups can hold an open discussion

difficulties in reporting combined frequency

and agree on the relevant food list to construct

for a particular food eaten both alone and/or in

for the FFQ questionnaire. For example, 19

mixed dishes (Cade et al., 2002).

focus groups were used to generate data for

• The choice of foods in a list is partly data driven
and partly a question of scientific judgment
(Patterson et al., 2004). Selected foods can be
used to capture the major sources of energy

the FFQ development in Botswana (Jackson
et al., 2013). Focus group discussions were
organized by home economists together with
agricultural demonstrators in each region.

and/or nutrients consumed by the study

• 24-hour recall (for more information on 24-

population, variability in food intake between

hour recall, see section 2.2.1.2) can be used

persons, and of course the study objectives.

as a tool for selecting the appropriate food
11
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items to be included in the FFQ. This approach

intakes of major carotenoids and tocopherols in

was used in a study conducted in Colombia,

Costa Rican adolescents. The authors suggested

where a random subsample of 100 individuals

that when assessing the diet of adolescents it is

representative of the target population were

important to ask about specific portion sizes, and

asked to record their food intake using a single

to support the questions with food pictures or

24-hour recall. The FFQ was then developed

household measures (Irwig et al., 2002).

based on the most frequently reported food
items, excluding foods that had a low frequency
of consumption (Dehghan et al., 2012).

and seasonal dietary patterns in a large sample
of rural Nepalese women (n=15 899) (Campbell

Questionnaires can be modified versions of

et al., 2014). The respondents were asked to

existing one. However, caution should be

report on the frequency of foods consumed over

employed in assessing the original purpose and

the previous year, using day, week and month as

validity of the parent FFQ: for example, for whom

the unit of measure for the frequency of intake.

it was written, when it was developed, whether

The study revealed that intakes of vegetables,

it had been previously validated etc. (Cade et al.,

fruits and animal-source foods were infrequent

2002).

in certain seasons and especially among poorer

2.2.1.1.1 Applications and uses of FFQs

members of the rural population. The authors
noted that the study design could have been

There is a plethora of FFQs available, and they

improved by including local farmers and resident

continue to be developed or adapted for different

focus groups for information on seasonal foods.

purposes. FFQs are commonly used in large

In a study in Micronesia, where an FFQ was

epidemiological studies (Willett et al., 2013) to

used to capture diet patterns in adult women,

capture data on dietary intakes and patterns

the authors highlighted the importance of training

(Corsi et al., 2008; Merchant et al., 2005), to

interviewers on accurate data collection and

assess diet–disease associations (Liu et al.,

ensuring a good understanding of local culture

2001; McCullough et al., 2002) and to calculate

and customs (Corsi et al., 2008).

correlations or relative risks (Hutanasu et al.,

12

FFQs have also been used to measure year-round

2009). FFQs can also be used to assess seasonal

2.2.1.1.2 Reproducibility and validity of FFQs

dietary patterns (Campbell et al., 2014). However,

Methods used to validate FFQs include multiple

there is an ongoing debate on the use of FFQs

24-hour recalls, food records (both weighed and

in assessing diet, with some authors questioning

estimated) and biomarkers. Special attention

the validity of results obtained from studies where

is required to ensure that measurement days

FFQs were applied (Kristal et al., 2005). Others

captured by the records or recalls reflect the

argue that the value of FFQs in epidemiological

time frame covered by the FFQ, since some FFQ

applications has been documented objectively by

time frames can cover up to one year (Willett

correlations with biochemical indicators (Willett et

et al., 2013). Though a weighed food record is

al., 2007). The FFQ is a time-effective method that

the preferred validation method, it is not error

is easy to administer and provides a simple data

free. A weighed food record is more valid and

entry procedure. However, FFQs have limited

precise than 24-hour recall to validate FFQ. (see

sensitivity to changes in food supply and are not

section 3.7 & 3.8: ‘reproducibility and validity in

suitable for people with a wide variation in dietary

dietary assessment’). However, when the study

intake patterns (Gibson, 2005). As an example, a

participants are illiterate, the use of multiple 24-

semi-quantitative FFQ was used to investigate

hour recalls is more appropriate than a weighed

2. Dietary assessment methods

food record, despite the weaker correlations

recalls, covering a time frame of one year. For

because both FFQ and 24-hour recall rely on

reproducibility, correlation coefficients for energy-

memory and estimation of portion size. Listed

adjusted nutrients ranged from 0.39 (retinol) to

below are a number of factors related to FFQ

0.66 (vitamin E), indicating good reproducibility.

development that could influence validity (Cade

Good validity in estimating most food and nutrient

et al., 2002):

intakes was observed, except for iron, retinol,

• The number of food items in the list. This
is

partly

determined

by

the

population

characteristics and study objectives.

• The order of the food list, e.g. items of particular
interest should be placed at the beginning of
the questionnaire.

• The frequency and portion size responses.
These should be close-ended rather than
open-ended, to minimize errors in coding
and transcription.

β-carotene and related food groups (i.e. fruits, dark
green leafy vegetables and yellow vegetables).
The authors suggested that this could be
attributed to the seasonal availability of fruits and
vegetables leading to substantial fluctuations in
estimated intakes (Jackson et al., 2013).
Kabagambe

et

al.

(2001)

assessed

the

reproducibility and validity of a 135–item FFQ in
Costa Rican adults using seven 24-hour recalls,
plasma samples (for assessment of tecopherol
and carotenoid) and adipose tissue samples (for
assessment of tocopherol, carotenoid and fatty

• The time frame of the recall period.

acid intake). For the reproducibility study – where

• The mode of administration.
• Data entry and computation once the survey
is complete.

the administration of the FFQs was 12 months
apart – correlation coefficients ranged from 0.33
to 0.77, indicating good to high reproducibility. In

The reproducibility and validity of a 124-item

the validity analysis, the FFQ gave higher values

FFQ in assessing habitual nutrient intake of

of energy and nutrient intakes compared with

Malay adolescents were validated against a

those obtained by the recalls for all nutrients

non-consecutive three day 24-hour recall (Nurul-

studied, except for vitamin K, iron and caffeine.

Fadhilah et al., 2012). For reproducibility, the

The authors concluded that FFQ was a valid and

correlation

reproducible tool to measure the diet of adults.

coefficients

for

energy-adjusted
FFQ

They suggested that biomarkers should be used

administrations ranged from 0.43 (carotene) to

to complement the FFQ rather than substitute for

0.86 (fat), indicating a good reproducibility. For

it, as biomarkers did not perform better than the

validity, correlation coefficients between energy-

FFQ in this study. The study furthermore, showed

adjusted nutrient intakes between the methods

that biomarkers did not give a better result than

ranged from 0.22 (zinc) to 0.68 (calcium), indicating

the FFQ (Kabagambe et al., 2001).

a moderate to good agreement between the

In another study, the reproducibility and validity of

two assessment methods. In both cases the

a self-administered 130-item FFQ was assessed

correlations were weaker for micronutrients than

against biomarkers in urine (nitrogen, potassium,

for macronutrients.

and sodium) and blood (plasma ascorbic acid), and

In a study conducted in Botswana, Jackson et

compared to a 7-day food record. For validity, the

al. (2013) tested the reproducibility and validity

correlation between urinary potassium and dietary

of a quantitative 122-item FFQ – repeated after

potassium from the FFQ was 0.33 and from the

one year – by comparing nutrient and food group

food record was 0.53. The authors concluded that

intakes against four non-consecutive 24-hour

food record (see sections 2.2.2.1 and 2.2.2.2 for

nutrient

intakes

between

the

two
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additional information on food records) provides a

2.2.1.1.3 Strengths and limitations of FFQ

better estimates of nutrient intakes than the FFQ

The following table will provide a summary of

(McKeown et al., 2001).

the strengths and limitations associated with
conducting an FFQ.

Table 3 - Strengths and limitations of FFQ
Strengths

14

Limitations

•

Assess the usual intake over a long period of
time.

•

The food list cannot cover all the foods
consumed by the respondent, which may lead
to underreporting.

•

Can be used to capture a range of foods,
specific nutrient(s) (quantitative FFQ) or a
specific food group, including rarely consumed
food items.

•

Does not give precise information on the
estimated portion size consumed.

•

Can capture portion size estimates (semi and
quantitative FFQ), details about cooking and
preparation methods.

•

Requires respondents who are literate and
have numeracy skills (if self-reported).

•

An open section added to the end of the
questionnaire can allow for addition of foods
consumed that are not present in the food list.

•

Self-administered FFQs can lead to misinterpretation of questions and the omission
of food items that are not understood by the
respondent.

•

Since it is a retrospective method, it does not
affect eating behaviour.

•

Questionnaires need to be adapted and
validated to reflect the study population and
purpose. This may require a considerable
amount of time and resources.

•

Low respondent burden.

•

Not suitable for a population where people
have distinctly different dietary patterns.

•

Relatively simple to administer and inexpensive
when compared with other assessment
methods (i.e. 24-hours recall, dietary records).

•

Relies heavily on memory; therefore, declined
cognitive ability can result in errors when
reporting on frequency and portion size
estimation.

•

Interview-based FFQ questionnaire does not
rely on the literacy and numeracy skills of the
respondent.

•

Misreporting arises when reporting combined
frequencies for a particular food eaten both
alone and in mixed dishes.

•

Can also be self-administered via mail or
internet.

•

Appropriate for large studies as it can be administered using a machine-scannable format,
reducing data-entry errors.

2. Dietary assessment methods

Box 1. Quick guide to using an FFQ

Project objectives and budget determine the study design and sample size

√√ Who is the population of interest?
√√ Do you want to collect information on specific nutrient(s), foods, food groups or the
overall diets?

√√ What is the objective of the data collection, e.g. to rank respondents from low to high
intakes, or to provide a measure of estimated intake?
Define the target population (elderly, children, adolescents etc.), literacy level, and
cognitive ability
Frequency categories in the FFQ: times per day, times per week, times per month, rarely,
never etc.
Developing a survey protocol

√√ Adapted to local cultural context, e.g. meal patterns, shared dishes, non-standard
eating and serving tools.

√√ A validation exercise can be applied to test the efficiency of the protocol.
Identifying sources of information

√√ Information on foods consumed by a population can be obtained from national or
regional survey data, databases, or from undertaking a focus group discussion with
the target population.
Development of a food list and assigning food codes

√√ Foods selected should represent those commonly consumed by the target population
and the food list should be in line with the study objectives.
Adapting an existing food list

√√ If a similar FFQ already exists, it can be used in its original form or modified/
adapted by adding or replacing foods with items more commonly consumed in the
target population, or by adapting the food list to target a specific nutrient. However,
changes to an FFQ will require a validation study.

√√ Update the database as required to include all the food components of interest.
Assessing the need for portion size estimation (non-quantitative, semi-quantitative
or quantitative)

√√ Determining if the FFQ should collect quantitative information on food intake would
depend on the objectives of the study, age of respondents, homogeneity of the target
population, standard units available, and the type of information to be collected.
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Estimation of portion size (semi-quantitative or quantitative FFQ)

√√ Using food models, photographs or household measures to help estimate portion
size.
Supplementary questions (about cooking methods, brand names, etc.)
Open ended section

√√ Respondents may record consumption of other foods that are not included in the
close-ended food list.
Mode and time of administration

√√ Self-administered using paper or web-based formats, or interviewer administered via
face-to-face or telephone interview.

√√ To account for seasonality, the survey can be administered at different times of the
year (different foods may be available for consumption during different seasons).
Method used for recording (e.g. pen and paper, scannable format)
Length of FFQ

√√ To reduce respondent fatigue and reporting error, FFQ length should not be too
drawn out and food items should be carefully selected.

√√ Increase the number of foods included in a FFQ and at the same time keep the length
of the questionnaire short by grouping together items based on food classification or
nutrient similarity.
Reference period for the FFQ: e.g. previous weeks, months, etc. Bear in mind that FFQ may
not be suitable for recalling diet in the distant past (e.g. the previous year)
Availability of a food composition database

√√ Ensure that a food composition database is available which is up-to-date and
complete, and includes locally available foods.
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Box 2. Brief Dietary Assessment

For some assessment situation, a full-length FFQ questionnaire is not practical.
Therefore, brief dietary instruments, sometimes referred to as screeners or short
dietary instruments, can be employed in these circumstances. Screeners are
used to measure the frequency of consumption without including information
on portion size or dietary behaviour, via self- or interviewer-administered modes
(Perez Rodrigo et al., 2015). They are modified versions of longer FFQs varying in
length, frequency categories and number of foods listed. An example is presented in
Appendix 2. Consequently, screeners are used in situations when there is no need for
comprehensive assessment. They are also used for surveillance, to screen individuals
for inclusion in intervention or clinical trials, to identify and separate large numbers
of individuals into groups or to distinguish individuals with low or high intakes.
Depending on the specific objective of the assessment, brief dietary instruments can
be referred to by different names. Instruments that assess specific nutrient and/or
food group intakes are often called targeted instruments, and those that assess both
dietary and non-dietary components are called brief multifactor instruments (Perez
Rodrigo et al., 2015; Thompson et al., 2013).
Brief dietary instruments have further been demonstrated to be useful in low resource
settings, specifically, by field workers with limited training in conducting large dietary
assessments. Examples of these instruments include the Rapid Rural Appraisal
(RRA) and Participatory Rural Appraisal (PRA), developed by Chambers (1994). These
instruments are used to rapidly identify key risk factors for malnutrition or inadequate
consumption patterns for specific food groups and allow for immediate action to
take place (Perez Rodrigo et al., 2015). Screeners have additionally been used to
measure diet–disease association, as shown in a study by Jilcott et al. (2007). Women
from impoverished and resource limited settings in the United States were asked to
undertake a brief dietary instrument which included 54 questions on foods commonly
eaten in the region. The results were used to provide guidance for dietary counselling.
Additionally, validation of brief dietary instruments have been conducted comparing
the method with 24-hour recall. For example, this comparison was examined by
Yaroch et al. (2012), where the performance of a 16-item screener used in a US adult
population to assess fruit and vegetable intake, was compared to multiple 24-hour
recalls. A Pearson correlation coefficient for the screener compared to the 24-hour
recalls was low (r=0.37). The authors concluded that while dietary screeners are a
less burdensome and cost-effective method for collecting information on fruit and
vegetable intake, it is not recommended to use when trying to measure precise intake
levels but rather to be used to obtain overall estimates, and/or to rank individuals with
regard to intake levels of a particular food group.
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2.2.1.2 24-hour recall
During a 24-hour recall, respondents (i.e. adults,
children and their parents or caretakers) are
asked, by a nutritionist or dietitian who has been
trained in interviewing techniques, to recall and
report all foods and beverages consumed over
the preceding 24 hours. The 24-hour period starts
with the first thing eaten by the respondent in
the morning until the last food item consumed
before he/she got up the next morning. Thus, the
method assesses the actual intake of individuals.
However, a single 24-hour recall is not enough to
describe an individual’s usual intake of food and
nutrients. To achieve this objective, multiple nonconsecutive 24-hour recalls on the same individual
are required in order to capture daily variability
(Baranowski, 2013; Gibson, 2005; Patterson et al.,
2004). Additionally, multiple day data collection
can be used as a comparison method to validate
an FFQ. Multiple 24-hour recalls can increase
quality control, minimizing errors and maximizing
reliability. Further information on the number of
recalls required to estimate intakes can be found
in section 3.1.
Information on 24-hour recall is collected using
an open-ended format. Quantitative information
on food intake, as described using portion size,
allows for the calculation of energy and nutrient
intakes (please refer to Appendix 3 for an example
of a 24-hour recall form). Estimation of portion
size is facilitated by the use of measurement aids
such as standard household measures, photo
atlases, food models, etc. To calculate energy
and nutrient intakes, the estimated portion size
or the amount of food intake is multiplied by the
values of nutrient content in foods as found in the
food composition tables or databases (for more
information on food composition tables, refer to
section 3.5).
As 24-hour recall is dependent on memory and
cognitive functions, it can be challenging to

11
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study in young children (under the age of eight
years), or in elderly and institutionalized groups.
In these cases, proxy/surrogate reporters can be
used to provide additional assistance during the
interview. However, it should be highlighted that
the use of surrogate reporters can also introduce
error, especially if the respondent is under the
care of multiple caregivers. The interview(s) can
take place either face-to-face, by telephone, or via
a self-administered computer-assisted 24-hour
recall version. The latter relies on literacy and an
internet connection. It is crucial that interviewers
are well trained in order to gather precise,
detailed and accurate information to reduce error
and bias. They should be familiar with the dietary
patterns of the respondents, have a list of foods
commonly eaten by the target population and
be familiar with composite dishes, their recipes
and preparation methods, and be aware of how
food is served. Lastly, they should have training
on how to use standard probes and prompts
properly, how to measure portion size, particularly
for mixed dishes, and how to ask questions in a
non-judgmental and non-influential manner during
the recall.
The importance of using a standardized interview
structure such as the ‘multiple pass approach’ has
been found useful (Gibson, 2005). Currently, the
United States Department of Agriculture (USDA)
computerized Automated Multiple-Pass Method11
(AMPM) uses this approach to collect dietary data
in the National Health and Nutrition Examination
Survey, either in person or by telephone. This
approach employs five steps. Step 1: ‘quick list’ (a
list of foods and beverages consumed during the
previous 24 hours is collected); step 2: ‘forgotten
foods’ (probes for foods possibly forgotten
during step 1); step 3: ‘time & occasion’ (time
and occasion for each food is collected); step 4:
‘detail cycle’ (detailed description, amount, and
additions for each food is collected); and step 5:

http://www.ars.usda.gov/News/docs.htm?docid=7710 (Accessed 1 December 2016)
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‘final probe’ (probes for anything else consumed

24-hour recalls have been used in a number of

in the previous 24 h) (Blanton et al., 2006).

other studies, including: a quasi-experimental

2.2.1.2.1 Applications and uses of
24-hour recall
Depending on the number of days recorded, 24hour recalls can be used to measure different
outcomes. When a study aims to determine the
mean intakes for a group or population, a single
24-hour recall per respondent can be carried out,
especially when the sample size is sufficiently
large. On the other hand, when the objective
is to estimate the distribution of intakes, or to
examine usual diets and correlations of individual
intakes, more than one recall day per respondent
is required.
A cross-sectional study examining rural Kenyan
adults used two non-consecutive 24-hour recalls
to investigate dietary patterns. The quantitative
recall attempted to ensure reliable measurements
of food and nutrient intakes by using local
household measures, local food models and food
composition tables (Hansen et al., 2011). Due to

complementary feeding intervention in Lombok,
Indonesia (Fahmida et al., 2015); a nutrition
assessment in three specific regions of Ecuador
(Sanchez-Llaguno et al., 2013); a study measuring
intakes of young children living in an impoverished
South African setting (van Stuijvenberg et al.,
2015); and a study examining the impact of
water intervention on beverage substitution
in a randomized trial of overweight and obese
Mexican women (Hernández-Cordero et al., 2015).
In summary, 24-hour recall has been used to
assess the total dietary intake both of individuals
and populations, and to examine the relationship
between diet, health and other variables.

2.2.1.2.2 Reproducibility and validity of 24hour recall
There are a number of issues to be considered
when undertaking a reproducibility study for a 24hour recall. These considerations include, but are
not limited to, the following factors:

the cross-sectional nature of the study, the authors

• Using non-consecutive days when conducting

noted that a major limitation was the inability to

multiple 24-hour recalls is recommended since

measure the impact of seasonal variation when

eating habits from consecutive days have been

assessing dietary patterns.

shown to be correlated (Hartman et al., 1990);

A non-consecutive two-day 24-hour recall has

• The effect of seasonality on the diet and

also been used to monitor household diet

changes in food availability should be taken

adequacy during three different seasons in rural

into account;

Mozambique (Rose et al., 2003). The decision
to use 24-hour recall was related to the simple
and inexpensive nature of the method when
compared to other assessment methods, such as
dietary history and food record. Furthermore, the
authors found that conducting multiple 24-hour
recalls at different times of the year was useful
in accounting for seasonal variation in dietary
intakes. Albuquerque et al. (2015) used nonconsecutive three-day 24-hour recalls to evaluate
the association between stature and total energy
expenditure of low-income women in Brazil.
Portion size was estimated by trained nutritionists
with the aid of a photographic atlas.

• In repeated 24-hour recalls, action should be
taken to avoid the first recall influencing the
collection of data from the subsequent recall;

• Rankin

et

al.

(2012)

determined

the

reproducibility of two- to five-day repeated
24-hour

recalls

among

urban

African

adolescents. This study was used to identify
the optimum number of 24-hour recalls that
need to be conducted in order to give the best
reproducibility result. Their findings showed
that conducting four or five recalls ensured
higher reproducibility when compared to
repeating the recall only two or three times.
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There are a variety of issues to be considered
when addressing the validity of 24-hour recalls.
These considerations include, but are not limited
to:

In another study, a 24-hour recall to assess
the diets of Kenyan children, using mothers as
proxies, was validated against a weighed food

• The individual’s accuracy in recalling or

record (Gewa et al., 2009). Energy intake was

recording their consumption and estimating

underestimated by approximately 6 percent by

portion sizes;

the mothers and 9 percent by the children. It was

• The

comprehensiveness

of

the

food

composition tables to capture all foods
available for the study;

• Types of foods frequently forgotten or
overlooked, e.g. butter and salad dressing;

stated that further improvements were needed to
allow for more accurate recalls to be collected,
and to help increase recall of foods that typically
go under-reported, namely, sugars, fruits, dairy
products and meats. The authors remarked that
assessing intakes in large-scale studies might not

• Understanding that respondents are prone to

be feasible until improvements have been made.

over-reporting low intakes and under-reporting

Biomarkers have also been used to validate 24-

high intakes. This pattern is referred to as ‘flat
slope syndrome’ (Baranowski, 2013).

hour recall. Scagliusi et al. (2006) conducted a
study measuring the level of underreporting of

It has been suggested that for the validation of 24-

energy intakes in a female Brazilian population,

hour dietary recalls, the use of dietary histories or

using the doubly-labelled water (DLW) method

7-day weighed records is not appropriate, due to

to validate a 3-day multiple pass 24-hour recall.

differences in the time frame of the recall period

The authors concluded that the energy intake

and the potential for increasing the burden on

measured by the multiple-pass 24-hour recalls

the respondent. A single weighed food record

presented a significant difference compared to

may be considered as an alternative validation

energy expenditure measured by doubly-labelled

method (Gibson, 2005). A number of studies have

water (p<0.0001). Therefore, 24-hour recall was

reported good agreement between the methods

shown to underestimate energy intake. The

of 24-hour recall and one day weighed record with

authors noted that the outcome of the study

trained observers and biomarkers (Thompson et

could be related to the methodological approach,

al., 2013).

i.e. number of recall days, portion size estimation,

Estimates from a multiple-pass interactive 24hour recall in rural Ethiopian women have been

measurement aids and food composition tables.

compared with estimates from weighed food

2.2.1.2.3 Strengths and limitations of 24hour recall

records (Alemayehu et al., 2011). Their results

The following table will provide a summary of

showed that the median daily intakes of energy
and most nutrients obtained were lower when
measured by 24-hour recall than by weighed food
record (P<0.05). Furthermore negative bias for
energy and nutrient intake were confirmed by
Bland–Altman plots. The authors concluded that
the two methods were not comparable in this
setting: a result which could be attributed to the
poor portion size estimation. Thus, extra attention
must be devoted to the selection of the aids and
20

tools used to estimate portion size.

the strengths and limitations associated with
conducting a 24-hour recall.
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Table 4 - Strengths and limitations of 24-hour recall
Strengths

Limitations

•

Assesses the usual intakes of a large
population (provided that the sample population
is representative and the days of the week are
adequately represented)

•

Needs multi-day recalls to adequately represent
the habitual intake of individuals and to take
into account seasonality differences.

•

Captures information on eating patterns,
preparation methods, place of consumption,
etc.

•

Relies on respondent’s memory.

•

The mode of administration does not affect
food choice and eating pattern.

•

Requires well-trained interviewers with
knowledge of cultural practices, eating habits,
local recipes and preparation methods.

•

Open-ended format used is appropriate for all
eating patterns.

•

Expensive due to the fact that extensive
training is needed for the interviewers and the
time spent on data entry and food matching
with food composition data.

•

Recalls intakes over the last 24-hours, therefore
there is less burden on the respondents’
memory, leading to better accuracy and
response rates.

•

Recall bias may be present, as respondents
can be selective with the foods they choose to
report during the recall.

•

Interview-based 24-hour recall does not rely
on the literacy and numeracy skills of the
respondent.

•

Relies on respondent’s literacy and ability to
describe the food and to estimate its portion
size (self-reported 24-hour recall).

Box 3. Quick guide to using a 24-hour recall

Project objectives and budget will determine the study design and sample size. It is
important to

√√ Understand the characteristics of the target population.
√√ Define the purpose and research questions of the study.
Requires trained nutritionists and dietitians to conduct this form of assessment
Target population group

√√ Characteristics: population groups (e.g. toddlers, pregnant women, elderly, etc.), age,
literacy level, numeracy skills and cognitive abilities of the respondents assessed will
have an impact on the mode of administration used.
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√√ Parents can act as a proxy for children less than eight years old and can assist older
children.

√√ Surrogate reporters can be used as proxies for the elderly if there is evidence of
cognitive decline. Note that this increases the chances of error, particularly if the
individual is under the care of multiple caregivers during the day.
Food intake and meal patterns. It is important to

√√ Understand the food intake and meal patterns of the target population group and
also identify specific subgroups of the population (e.g. shift workers, pregnant and
lactating women) who may have different meal patterns.
Mixed diets (composite diets). It is important to

√√ Understand local recipes, identify and record all ingredients consumed and have
a strong appreciation of how to measure portion sizes of mixed dishes. For more
information on recording mixed dishes, readers are referred to Gibson et al. (2008)
pp. 47 to 67 on recording mixed dishes.
Information on dietary supplements (e.g. vitamins, minerals)
Mode of administration

√√ Face-to-face interview, computer-assisted recall or telephone administered recall.
√√ The researcher should explain to the participants that the goal of this interview is to
record everything that the participant ate (meals and snacks) the day before, starting
with the first thing eaten by the respondent in the morning until the last food item
consumed before he/she got up the next morning.
Method used for recording information (e.g. pen and paper, scannable format)
Number of recorded days

√√ Selecting the number of days that will allow for an appropriate estimation of an
individual’s usual intake.

√√ A single 24-hour recall does not represent an individual’s usual diet (hence multiple
days are needed), nor does it take into account daily, weekly or seasonal variations of
an individual’s food intake.

√√ The time frame for a 24-hour cycle needs to be defined using reference points
applicable to the target population (e.g. first food/drink consumed after waking up in
the morning to the last food/drink consumed before going to sleep at night).
Days selected for conducting the assessment (weekday vs. weekend)

√√ Non-consecutive days are preferable, helping to capture more of the variability in an
individual’s diet.
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√√ Including one weekend day in a week is desirable, to capture variability of food
intakes during weekends.
Knowledge and skills of the interviewer. Interviewers should

√√ Receive training on conducting a 24-hour recall with standardized procedures,
including practice interviews prior to the start of the study.

√√ Know how to probe the respondent using standardized and non-leading questions
that are specific to the food consumption patterns of the target population.

√√ Ideally have knowledge of local foods, eating patterns, food preparation methods and
the specific cultural practices of the study population.
Conducting a pilot study

√√ Select subjects and geographic sites that are representative of the actual target
population for the pilot study.

√√ Identify any logistical and/or technical problems in the pilot study in order to finetune the survey procedures and to identify problems that may occur in the interviews
prior to the actual survey, such as discrepancies in interview protocol, recalling and
recording of composite dishes and food matching with food composition data.
Estimating portion sizes

√√ Using food models, photographs (photographic atlas) or standard household
measures to help estimate portion sizes and food intake.

√√ For liquids (e.g. soups or beverages), record quantities as volumes, preferably using
the respondents’ own household utensils after these have been calibrated.

√√ Conversion factors or a food composition database are required to convert
household measures to weight equivalents (Gibson, 2005).
It is necessary to have access to a food composition database which is up to date,
complete and includes locally available foods as much as possible for nutrient estimation

√√ Refer to sections 3.4 and 3.5 ‘Estimation of portion sizes’ and ‘Availability of food
composition data’.
Assessing validity and reproducibility
Procedures to minimize errors

√√ Train interviewers prior to the recall to become familiar with the dietary patterns of
the study population.

√√ Create a standardized interview protocol.
√√ Calibrate utensils in the home and use standardized methods for portion size
estimates.
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√√ Use effective probes/prompts to reduce respondent memory lapses.
√√ Utilize multiple-pass interviewing techniques.
Reviewing the recall data

√√ Check and identify errors in the dietary data with the respondent during the interview.
This should be conducted at the same time as the interview in order to ensure the
most accurate information is obtained and to limit missing data.

2.2.1.3 Dietary history
Dietary history is a detailed assessment to
describe usual food intake and its variation over
a long period of time (six months to a year). The
original dietary history designed by Burke in
1947 consisted of three parts (Biro et al., 2002;
Gibson, 2005):

• an in-depth interview to assess usual food
intake and eating patterns;

• a food list;
• a three-day record with portion size estimates
used as cross-checks.

The original method by Burke (1947) was
however, considered impractical because it
relied heavily on trained staff to perform the
interviews and to code and enter the data.
Modified versions of dietary history have since
been developed and used to assess individual
food intakes and meal patterns over a predefined
period of time. The main difference between
these variants and Burke’s original design is
that the three-day record is often disregarded.
Additionally, computerized versions have been
developed to simplify the process, which can be
self- or interviewer-administered. However this
can still lead to high levels of respondent burden,

Burke used the dietary history method to

usually associated with the long duration of

assess dietary intake. During an interview, the

conducting dietary histories (Gibson, 2005).

respondent was asked about their usual eating

When carrying out a three-part dietary history

patterns at meal times and in between meals.

a trained nutritionist is needed to perform the

Food consumed was recorded in common

interviews. Please find an example of a dietary

household measures. Questions like “What do

history in Appendix 4.

you usually eat for breakfast?” were followed
until a full picture of food variety was obtained

2.2.1.3.1 Applications and uses of
dietary history

for breakfast. The portion size of food was

Dietary histories were originally developed for

also recorded in its real food size (i.e. a big,

clinical use, e.g. dietetic counselling, and are not

medium or small apple) or by using household

often used in low resource settings, because they

measures. The interview continued in this way

require well trained nutritionists with experience

until a comprehensive collection of different

in dietary assessment. Computerized dietary

kinds of food and their variations was recorded.

history questionnaires, such as the Dietary

The dietary history record was subsequently

Interview Software for Health Examination

cross checked with a list of food groups, where

Studies (DISHES 98), have been shown to be

the respondent was asked the frequency and

useful in assessing dietary intakes and help to

quantity of a food that was consumed over a

reduce the average interview and coding time.

by further questioning to include daily variations

specific period of time (Burke, 1947).
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DISHES 98 was used in the German National

(Thompson et al., 2013). A validation study by

Health Interview and Examination Survey of

Mensink et al. (2001), compared the results

1998. It was designed to assess the usual dietary

from the computerized version of dietary history,

intake over a 4-week period in a subsample of an

DISHES 98, with results from a 3-day weighed

adult and elderly German population (Mensink et

dietary record and 24-hour recall. This study,

al., 2001). Dietary history has also been used to

described above in Application and uses of diet

study the relationship between early growth and

history, provides a good example of how the

diets and its link to the development of obesity

dietary history method has been validated. For

and hyperlipidaemia in Hong Kong children.

most nutrients measured, the mean intakes

The dietary assessment was carried out by

recorded by DISHES 98 were lower than those

trained research dietitians to estimate portion

measured by the 3-day weighed food records

size by using standard household measures

with an average Pearson’s correlation coefficient

such as bowls, cups and spoons to indicate the

of 0.51. A similar outcome was noted by the

amounts consumed (Leung et al., 2000). The

authors when the results from DISHES 98 were

Coronary Artery Risk Development in Young

compared with a 24-hour recall, presenting an

Adults (CARDIA) study employed an interviewer-

average Pearson’s correlation coefficient of 0.46.

administered dietary history to collect reliable

The similarity observed could be due to the

quantitative data on the intake of young adults

tendency of 24 hour-recall and dietary history to

from the United States of America (Carnethon

be influenced by similar error sources, since they

et al., 2004). The assessment included a short

both rely on the memory of the respondent. The

questionnaire on general dietary practices, an

authors concluded that the validity of DISHES

FFQ on the usual intake of foods during the last

98 was deemed comparable to those of other

month, and lastly a follow-up on the portion size

dietary histories and the method was valid for

and frequency of consumption of each food item

assessing dietary intake (Mensink et al., 2001).

selected. The data gathered by the researchers
resulted in the collection of detailed information
on the habitual eating habits and patterns
(McDonald et al., 1991). Dietary histories have
also been used to determine the relationship
between dietary patterns and tooth decay in a
low-income African-American population. The
dietary history revealed a high level of sugar and
fat intake, with a low level of fruit and vegetable
consumption in the study group that contributed
to an increased incidence of tooth decay (Lim et
al., 2008).

Comparison of results between dietary history
and biomarkers have also been demonstrated.
Hagfors et al. (2005) conducted a validation study
to compare the results of a dietary history to
estimate energy, protein, sodium and potassium
intakes against bio-markers. Protein, sodium
and potassium estimates were compared with
respective markers from a 24-hour urine sample
and good agreement was observed (r=0.58).
Overall, the authors noted that dietary history
methods are adequate in assessing dietary
intake, however, due to the small sample

2.2.1.3.2 Reproducibility and validity of
dietary history

size of the study, (n=32), results could not be

Compared to other assessment methods, there

The validity of the dietary history questionnaire

are a limited number of studies in validating

was also tested against biomarkers to measure

dietary history as it is often used as a reference

urinary excretion of nitrogen and plasma levels

method to validate other methods of dietary

of carotenes, vitamin E and vitamin C. The

assessments, e.g. 24-hour recall and FFQ

subjects were adult males and females from

generalized.
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the Spanish arm of the European Prospective

the authors concluded that the dietary history

Investigation into Cancer and Nutrition (EPIC)

method is able to provide reliable information

study. The correlation coefficient between the

on usual intake of the nutrients measured in the

dietary

study (Gonzalez, 1997).

history

questionnaire

and

nitrogen

excretion was 0.58. The validation revealed
that the correlation between the questionnaire
and the plasma levels of vitamin C, β-carotene
and carotenoids, and dietary intake, were 0.46,
0.33 and 0.42 respectively. From these results,

2.2.1.3.3 Strengths and limitations of
dietary history
The following table will provide a summary of
the strengths and limitations associated with
conducting a dietary history.

Table 5 - Strengths and limitations of dietary history method
Strengths
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Limitations

•

Provides details of meal patterns, individual
foods consumed and usual food intake after
completing a single interview

•

Relies on respondent’s memory, can lead to
recall bias

•

Provides quantitative estimates of energy and
nutrient intakes

•

Labour-intensive, time-consuming, may not
be suitable for young children and elderly
respondents

•

Useful to describe usual food or nutrient intake
over a relatively long period of time. It can be
used to estimate prevalence of inadequate diets

•

To obtain detailed information on food intake,
longer interview times are needed, resulting in
high respondent burden

•

Does not rely on the literacy of the respondent

•

Portion size estimation of past meals can be
difficult, even with the use of aids

•

Provides information on foods that are not
regularly consumed

•

Requires trained personnel with knowledge
of local food culture and eating patterns (interview-based dietary history)

•

Does not interfere with normal eating habits

•

Requires literate respondents with the ability to
estimate portion size (self-administered dietary
history)

•

Expensive to administer

•

Data entry and coding is time consuming and
requires trained personnel

2. Dietary assessment methods

Box 4. Quick guide to using a dietary history method

Project objectives and budget determine the study design and sample size

√√ Understanding the specific target population, and the purpose and guidelines for the
study.
Population characteristics

√√ Age (e.g. toddlers, adolescence, elderly, etc.), pregnant/lactating, literacy level
and cognitive abilities of the respondents will have an impact on the mode of
administration.
Food and meal patterns

√√ Understanding the food and meal patterns of the target population and identifying
specific subgroups of the population who may have different meal patterns (e.g. shift
workers, pregnant and lactating women).
Mixed diets (composite diets)

√√ It is important to have an understanding of local recipes and to identify all
ingredients consumed.
Information on dietary supplements (e.g. vitamins, minerals)
Mode of administration

√√ Face-to-face with an interviewer or computer-administered (interviewer-based or selfadministered).
Length of assessment

√√ To reduce respondent fatigue and over-reporting, interview length should be kept
short.
Reference period for the interview, e.g. previous weeks or months. Keep in mind that
recalling diets from the distant past (e.g. previous year) may result in recall bias
Recording method

√√ Use of food models, photographs and/or standard household measures.
√√ Brand names, a complete description of the method of preparation and cooking, and
the recipes for composite dishes should all be recorded.
Capacity of the dietary assessment coordinator

√√ A trained nutritionist is needed to conduct the interview.
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√√ The nutritionist should have experience in gathering detailed information on the
consumption of food and drink, and information related to the respondents’ food
habits, e.g. food allergies, seasonal variations and dietetic preferences, etc.

√√ They should know how to probe the respondent using standardized and non-leading
questions.

√√ The dietitian or nutritionist needs knowledge of local foods (including brands),
preparation methods, recipes and portion size. For more information, readers are
referred to Gibson et al., (2008) on recording mixed dishes.
Availability of a food composition database

√√ Ensure a complete and up-to-date food composition database is available which also
includes locally available foods.

For practical tips on how to conduct an FFQ, see Box 1: ‘Quick guide to using an FFQ’. For
practical tips on how to conduct a three-day food record for verification, see Boxes 5 and
6: ‘Quick guide to using an estimated food record’, and ‘Quick guide to using a weighed
food record’.

2.2.2 Prospective direct
methods

intake of a population group, then one record
day will suffice. However, if the purpose of the
assessment is to obtain habitual intakes for

In the prospective methods, diet, including all food

individual respondents, then more than one day

and beverages consumed, is recorded at the time

is needed, including one weekend day (Gibson,

of consumption, therefore allowing for current

2005). During the record period, specific details

food intake to be recorded. These methods

such as brand names, time of day the food

include a weighed food record, an estimated food

or beverage was consumed, the location and

record and a duplicate meal method. Prospective

sometimes a description of the occasion should

methods can be more labour intensive depending

be documented as well. Estimation of the food

on the objectives of the study (i.e. the weighed

portion or food weight consumed is normally aided

food record and duplicate meal method) than

by using standardized household measures, food

retrospective methods and rely heavily on

photographs or models (please refer to Appendix

respondents having good literacy and numeracy

5 for an example of an estimate food record form).

skills.

Furthermore, food recording taking place during

2.2.2.1 Estimated food records
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meal time should take place simultaneously in
order to minimize reporting errors due to fading

When conducting an estimated food record,

memory. Prior to data collection, respondents are

respondents are instructed to document all foods

often provided training and practice on recording,

and beverages consumed during a predefined

in order to become familiar with the steps of the

period (e.g. 1 to 7 days). The number of days

assessment, especially for foods eaten outside the

included in the assessment depends on the

home. Moreover, ways to record food preparation,

purpose of the study (Gibson, 2005). If the

cooking methods and mixed dishes will also

objective is to collect information on an average

be covered prior to starting the assessment

2. Dietary assessment methods

method. Complete instructions should be given

throughout the UK. As part of the survey, a 4-day

to the participants prior to the start of the project

estimated food record – including two weekend

in an effort to minimize errors. In cases where

days – was collected to replace a previously used

respondents cannot record their consumption,

repeated 24-hour recall. The decision for the

trained interviews, parents, family members and/

replacement was based on the fact that energy

or caregivers might provide assistance to record

intake was found to be similar for both methods

intake. To ensure that data collection is accurate,

when compared to DLW. 24-hour recall, however,

a home visit by trained interviewers on the first

showed more over-reporting in young children

day of recording is helpful. In addition to home

and respondents reported excess burden when

visits, at the end of the recording period, skilled

conducting 24-hour recalls (Stephen et al., 2013).

interviewers should go through the records,
clarify the entries, and ask the respondent for any
omitted items. After data collection is completed,
calculation of nutrient intake is done using a food

2.2.2.1.2 Reproducibility and validity of
estimate food record
Methods used to validate estimated food

composition database.

records have included weighed food records

2.2.2.1.1 Applications and uses of estimated
food records

and 4-day estimated food record against those

Estimated food records are useful in assessing

Costa Rican adults from both rural and urban

detailed food and nutrient intakes at individual level.

areas. Interviewers visited the respondent’s

A cross-sectional study on obese adolescents in

homes during meal preparation and consumption,

Malaysia examined the role of diet and physical

and observed the weighing of ingredients, and

activity on adult morbidity and mortality (Rezali et

recording of food intakes, as well as left-over

al., 2012). A self-reported 3-day estimated food

food. Training of subjects on data collection was

record was applied, the respondents were trained

provided before the study. Energy and nearly half

on how to use the food record form and how to

of the nutrient intakes were underestimated by

estimate portion size using standard household

the food records obtained. Correlation coefficients

measures to assess all food and beverages

ranged from 0.68 for polyunsaturated fats to 0.87

consumed along with the descriptions of brands

for calcium, indicating good to high agreement.

and methods of food preparation. The authors

The authors concluded that the results were

commented that a major limitation of the method

comparable with other similar studies (Bingham

was the self-reported nature of the study, which

et al., 1994; Bingham et al., 1995; Bonifacj et al.,

can result in under-reporting of dietary intake due

1997). They supported the use of estimated food

to incomplete reporting of the type or frequency

records in dietary surveys among Costa Rican

of foods and snacks consumed.

adults and also noted that there was a greater

Furthermore,

estimated

and biomarkers. Chinnock (2006) validated a 3-

food

records

have

been used in large-scale monitoring studies,
including the National Diet and Nutrition Survey
(NDNS) and the National Survey of Infant and
Young Children (DNSIYC) (Stephen et al., 2013).
The former is designed to assess the nutritional
status of babies aged 18 months or more, living
in private households in the UK, while the latter
is a single survey of infants and young children

obtained from a 7-day weighed food record in

difference between weighed and estimated food
record estimates for energy in rural residents,
where energy intake was underestimated by 312
Kcal. They speculated that subjects in rural areas
underestimated the amount of rice and beans
consumed. As a result, the authors recommended
the use of additional aids in estimating intakes of
these two specific foods in subjects living in rural
areas (Chinnock, 2006).
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Biomarkers have also been used to validate

0.67); between urinary potassium and dietary

estimated food records. In the EPIC Norfolk

potassium they were good, (r=0.51–0.55); and

cohort (described earlier in the dietary history

between plasma ascorbic acid and dietary vitamin

section), the performance of a 7-day estimated

C they were more moderate (r=0.40–0.52). The

food record was assessed against biomarkers of

authors concluded that the food record used in

urine (nitrogen, potassium and sodium) and blood

the study was a suitable method to estimate

(plasma ascorbic acid). Reproducibility was also

dietary intake (McKeown et al., 2001).

measured by comparing one 7-day food record
with a second 7-day food record. Results of the
reproducibility study did not show a significant
difference (p<0.001). For validity, the average
correlation coefficients between urinary nitrogen
and dietary nitrogen were relatively high (r=0.57–

2.2.2.1.3 Strengths and limitations of
estimated food records
The following table will provide a summary of
the strengths and limitations associated with
conducting an estimated food record.

Table 6 - Strengths and limitations of estimated food records
Strengths
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Limitations

•

Provides estimates of actual instead of usual
diet. This is dependent on the number of
measurement days

•

Requires literate and motivated respondents
with numeracy skills

•

Open-ended format appropriate for all eating
patterns

•

In low-resource countries, a trained investigator/interviewer is required to collect data

•

Provides a high level of specificity and details
regarding foods consumed and occasion

•

High cost for administration and data analysis

•

Gives detailed information on eating patterns

•

Time consuming and can result in a high level
of respondent burden and lower cooperation

•

Allows for the collection of information from
respondents with sporadic eating habits

•

Respondents may forget to record specific food
items or whole meals

•

Does not rely on respondent’s memory,
since information is recorded at the time of
consumption

•

Portion estimation can be difficult to compute
if inadequate information is recorded by the
respondent

•

Allows for real time portion size estimation,
reducing errors in the estimation of intake

•

May interfere with normal eating habits

•

Reliability of records decreases over time, due
to increased respondent burden

•

Missed or less accurately recorded food
intake in children when foods are eaten when
the child is not in the presence of parents or
caregivers

2. Dietary assessment methods

Strengths

Limitations

•

May not capture foods eaten less frequently

•

Data entry and coding can be time consuming
and requires trained staff

Box 5. Quick guide to using an estimate food record

Project objectives and budget determine the design of the study and sample size

√√ Understanding the specific target population, purpose and guidelines for the study.
Population characteristics

√√ Age (e.g. toddlers, adolescence, elderly, etc.), pregnant/lactating, literacy level and
cognitive abilities of the respondents assessed will have an impact on the mode of
administration.
Mode of administration

√√ Can be completed by the respondent, parent or caretaker.
√√ Investigators are advised to conduct home visits during the study period to ensure
proper recording procedures.
Number of recorded days

√√ Should be selected based on the objectives of the dietary assessment.
√√ A single-day food recording is not sufficient to capture a typical diet and does not
take into account daily, weekly or seasonal variations in food intake.

√√ A standard 3–7 day food record is typically used. Recording periods of more than
seven consecutive days can lead to respondent fatigue.

√√ Repeated food records conducted at different times of the year or in different seasons
will give a better picture of habitual intake.
Days selected for conducting the assessment (weekday vs. weekend)

√√ Non-consecutive days are preferable to capture more of the variability in an
individual’s diet.

√√ Including one weekend day in a week is helpful in capturing variability of food
intakes during weekends.
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Recording methods

√√ Use of food models, photographs and/or standard household measurements (cups,
tablespoons, etc.), supplemented with measurements using a ruler (e.g. meat and
cake) and counts (e.g. bread slices).

√√ Food intake can be recorded at the time of consumption or using a portable recording
device.

√√ Brand names, the method of food preparation and cooking, and recipes for
composite dishes should all be recorded.
Capacity of the dietary assessment coordinator

√√ Trained dietitians or nutritionists with knowledge of local foods (including brands),
preparation methods, recipes, food ingredients and portion size. For more
information, readers are referred to Gibson and Ferguson, 1999, pp. 47-67, on
recording mixed dishes.

√√ To check with the respondent to identify forgotten foods using standardized and
non-leading questions.
Capacity of the respondent

√√ Understand the instructions for the study (supplied with an instruction booklet to be
used during food recording period).

√√ Investigators provide training before the study for participants to practice food
recording.
Availability of a food composition database

√√ Ensure a food composition database is available, up to date and complete, and
includes locally available foods.
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2.2.2.2 Weighed food records
The weighed food record is often regarded as
the most precise method for estimating the food
and nutrient intakes of individuals. This approach
adopts the same methodological principles as the

study is a prerequisite to obtain accurate and
reliable data. Hence home visits are normally
arranged during the study period to ascertain that
the procedures are carried out properly (Bingham,
1987).

estimated food record method. However, in this

As with estimated food records, in cases where

method respondents are asked to weigh using

respondents are unable to record their own

weighing scales (e.g. a digital electronic scale

consumption,

with a tare button to facilitate food weighing). The

members and/or caregivers might be required to

subjects directly copy the weight of an individual

weigh and record the food intake. To ensure the

food from the scale while conducting additive

accuracy of data collection, home visits on the first

weighing without the necessity of manipulating

day can be arranged to ascertain that procedures

figures, and thus avoiding errors (Marr, 1971).

are carried out properly (Thompson et al., 2013).

All food and beverages consumed are weighed

It must also be noted that due to the increased

and recorded, along with a description of

respondent burden with the weighed food record,

portion size, brand names and details on food

motivated individuals are needed to collect

preparation (please refer to Appendix 5 for an

accurate data and avoid changes in usual eating

example of a weighed food record form). Similar

patterns to simplify the measurement procedure.

to the estimated food record, a predefined

Once all the information from the weighed food

measurement period (between 1 to 7 days) needs

record has been completed, food consumption

to be set, where the number of days included in

data will need to be converted to nutrient intakes,

the assessment will depend on the purpose of

which requires both a food composition database

the research question and again, weekend days

and an analysis programme.

should be included to account for changes in
food intake during weekend days. To obtain even
more precise data, leftovers can also be weighed
or estimated. For studies requiring a very high
level of accuracy it may be necessary to weigh
and describe all raw ingredients separately before
cooking, and this is especially important for mixed
dishes (Gibson, 2005). For foods consumed
away from home, the respondents are asked to
provide a full description of the foods consumed,
the occasion and location. Depending on the
design of the study, respondents can be asked
to weigh foods consumed outside the house, or
the researchers will purchase the particular food
from a shop or restaurant to weigh the described
portion size at a later time. Prior to the recording
period, the respondents should be provided with
instructions for recording, with sufficient time
for practicing and reminders about maintaining
typical dietary habits during the recording period.
Furthermore, sufficient supervision during the

interviewers,

parents,

family

2.2.2.2.1 Applications and uses of weighed
food record
Weighed food records have been shown to
be useful in collecting information for different
purposes. This method has been used to collect
data on group mean intakes, where a single record
is sufficient, or to measure the distribution of
individual intakes, where multiple record days are
needed. The measurement of individual nutrient
intakes has been shown in a study investigating
pregnant subsistence farmers in rural Malawi
using a 4-day weighed food record (Nyambose
et al., 2002). Enumerators living in the villages
visited the homes of respondents during the
study period, from the time they woke up until
after the evening meal and weighed all food and
beverages consumed. The raw ingredients of all
dishes were weighed before cooking, followed by
weighing the final cooked dish and the remaining
uneaten foods. Furthermore, plates and cups
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were supplied to all participants to assist with

group of rural Malawian women measuring iron

food weighing. The data were subsequently

intakes (p<0.001). The authors concluded that the

entered into a nutrient analysis programme

intake levels calculated from food composition

updated with additional locally consumed foods.

databases were underestimated since they

The authors noted a large within-person variation

did not take into account iron contamination in

in nutrient intakes, which poses a challenge for

the soil, which the duplicate meal composite

dietary assessment and suggests that additional

was able to capture. Furthermore, recovery

replicate days are required to estimate the mean

biomarkers like the DLW method and urinary

intake of individuals in subsistence farming.

nitrogen excretion have also been used to validate

In addition, weighed food records have also
been used to assess micronutrient intakes for
example, vitamin A, folate, iron and zinc among
young children in Bangladesh. Trained nutritionists
recorded all food and beverages consumed,
recipe ingredients and preparation methods and
any leftover foods over a 12-hour recording period
(Arsenault et al., 2013).

day weighed record to measure habitual food
intake was compared against the 24-hour urine
nitrogen technique in women aged 50–65 years in
the UK. Correlation between dietary and urinary
nitrogen estimates was 0.69. In addition, the
relationship between weighed records and other
potential biomarkers (i.e. potassium and vitamin
C) showed relatively high correlation between

2.2.2.2.2 Reproducibility and validity of
weighed food record

24-hour urine potassium excretion and dietary

Reproducibility studies conducted on weighed

vitamin C and dietary vitamin C (r=0.86), among

food records have presented good agreement

others. The authors concluded that weighed food

amongst group mean values for energy and the

records provided an accurate estimate of energy

majority of nutrients. These results have been

and nutrient intakes (Bingham et al., 1995).

presented in a study by Willett et al. (1995),
where the reproducibility of a 7-day weighed food
record was tested, using Pearson’s coefficient
and

interclass

correlation

coefficients. The

authors showed that the interclass correlation
coefficients were between 0.41 and 0.79, with
the lower number referring to vitamin A. The study
concluded that 7-day weighed food records are
sufficient for providing reproducible results (Willett
et al., 1995). Weighed food records are considered
the gold standard against which other dietary
assessment methods are validated; therefore,
their relative validity cannot be assessed via other
direct assessments (Gibson, 2005). Duplicate
meal methods (explained further in section
2.2.2.3) have instead been used as a reference
method to validate weighed food records (Gibson
et al., 1982; Gibson et al., 2015). A 1-day weighed
record was compared with a duplicate meal
composite collected on the same day from a
34

energy and nutrient intakes. The validity of a 16-

potassium intake (r=0.73), and between plasma

2.2.2.2.3 Strengths and limitations of
weighed food records
The following table will provide a summary of
the strengths and limitations associated with
conducting a weighed food record.

2. Dietary assessment methods

Table 7 - Strengths and limitations of weighed food records
Strengths

Limitations

•

Assess the actual or usual intakes of
individuals, depending on the number of
measurement days

•

Requires literacy, motivated respondents with
numeracy skills (if self-reported) to weigh out
foods and record food intakes

•

Is more accurate than other dietary
assessment methods. It has been considered
the gold-standard method for dietary
assessment

•

In communities with low literacy and numeracy,
a trained field investigator is required to collect
reliable data

•

Does not rely on memory, since information is
recorded at the time of consumption

•

Time-consuming and labour-intensive for both
respondent and researcher

•

Provides exact portion sizes, and does not rely
on estimation

•

High level of respondent burden when
compared to the other assessment methods

•

Provides a high level of specificity and details
regarding food consumed and meal patterns

•

Respondents may alter eating habits to simplify
the procedure due to study fatigue, especially if
multiple days are recorded

•

Provides information on foods eaten regularly

•

Costly in both equipment and staff required to
provide training and supervision

•

Errors resulting due to difficulties in weighing
foods eaten away from home

•

Requires a suitable environment for weighing
foods

•

May not capture foods eaten less frequently

Box 6. Quick guide to using a weighed food record

Project objectives and budget determine the study design and sample size

√√ Understanding the specific target population, purpose and guidelines for the study.
Population characteristics

√√ Age (e.g. toddlers, adolescence, elderly, etc.), pregnant/lactating, literacy level
and cognitive abilities of the respondents will have an impact on the mode of
administration.

√√ Characteristics (e.g. toddlers, pregnant women, elderly, etc.), age, literacy level and
cognitive abilities of the respondents assessed will have an impact on the mode of
administration.
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Mode of administration

√√ Can be completed by respondent, parent or caregiver.
√√ Investigators are advised to conduct home visits during the study period to ensure
proper recording and weighing procedures.
Number of weighing days

√√ Should be selected based on the objective of the dietary assessment.
√√ A single day food weighing is not sufficient to capture typical diet and does not take
into account daily, weekly or seasonal variations of food intake.

√√ A 7-day weighing record period is historically most common. A period less than
seven days may underestimate the daily variations, while a period greater than seven
consecutive days can lead to respondent fatigue.

√√ Repeated food records conducted at different times of the year/season will give a
better picture of habitual intake.
Weighed recording method

√√ A scale (typically a digital electronic scale with a tare button) to weigh all food, drinks
and non-foods (e.g. water, dietary supplements, alcohol) at the time of consumption,
using a record sheet or a digital audio recorder.

√√ Brand names, description of the cooking method and recipes for composite dishes
should be recorded. Plate waste is weighed and recorded separately.
Capacity of the dietary assessment coordinator

√√ Trained dietitian or nutritionist with knowledge of local foods, preparation methods,
recipes and portion size.

√√ Ability to check with the respondent to identify forgotten foods using standardized
and non-leading questions.
Capacity of the respondent

√√ Understanding of the instructions for the study (respondents are supplied with an
instruction booklet and visual demonstrations).

√√ Competency on how to use weighing scales correctly to measure food and drinks
and record composite dishes (weighing of raw ingredients). For more information,
readers are referred to Gibson and Ferguson, 1999, pp. 47-67, on recording mixed
dishes.

√√ Receive instruction and hands-on training prior to the start of the study on how to
properly weigh and record foods and drinks.

√√ A phone hotline should be made available to provide technical support for the
respondents during the study period.
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Availability of a food composition database

√√ Ensure that a food composition database is available, up-to-date and complete, and
includes locally available foods.

2.2.2.3 Duplicate meal method

composition databases, and/or if the nutrients of

The duplicate meal method involves setting aside
duplicate portions of all foods and beverages
consumed throughout a specific time period.
These

retained

duplicate

portions

are

set

aside, weighed, either by the respondent or
fieldworker, and then sent to a laboratory for
chemical analysis to determine nutrient content.
During the assessment period, respondents also
maintain a weighed food diary to record details
of the foods and beverages consumed during the
assessment period and provide information on
portion size expressed in weights or household
portions. The food diary can help to verify the
comprehensiveness of collecting duplicate foods
and accuracy of the portion sizes of the duplicate
meal (Lightowler et al., 1998). In some cases, such
as the study by Hurst et al., (2013), enumerators
resided in the household during the study period
to weigh and create duplicate samples of all
beverages and food items consumed, which are
then subject to chemical analysis to measure
nutrient content. A comparison of nutrient
intakes can be made between the values of
analysed nutrients and the nutrient intake which
is calculated based on the reported portion size
and data from a food composition database.

interest are affected by soil concentrations, e.g.
selenium, iodine and zinc. It is suitable for use
in developing countries, especially for population
groups with low literacy rates or in cases where
a substantial portion of food is prepared at home.
However, it is costly to purchase and prepare
duplicate meals and to analyse nutrient contents
by chemical analysis. Furthermore, it imposes a
high burden on the respondent and is therefore
unsuitable for large-scale studies. Examples
of its application in a low resource setting area
include a cross-sectional study investigating the
risks of iron and zinc deficiency in women aged
15–50 years from six rural villages in Malawi
(Siyame et al., 2013). Trained research assistants
collected a one-day weighed duplicate diet
composite, along with recordings of the type of
foods consumed. Diet composites were then
transported to the laboratory for processing and
analysis of trace elements. To help capture the
variability of an individual’s diet, weekdays and
weekend days were proportionally represented.
The authors described how the use of duplicate
diet composites improved estimates of trace
elements. However, due to the single day nature
of measurement, usual intake level could not be
obtained. Dietary exposure and assessment of

2.2.2.3.1 Applications and uses of duplicate
meal method

trace elements, specifically the dietary fluoride

The duplicate meal method is often used in

duplicate portion technique. Mothers were asked

institutional

studies

to prepare a duplicate portion of food and drink,

(where subjects do not control the portions

identical in content and volume to the portion

selected) (Pennington, 2004), and is considered

taken by the child, for four consecutive days

the best method for assessing trace element

including one weekend day. The portions were

intake (Abdulla et al., 1981). This approach

then collected and analysed for fluoride content

is especially useful to assess the intakes

(Malde et al., 2004).

of

and

metabolic

nutrients/contaminants

balance

without

intake of Ethiopian children was measured using a

nutrient
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2.2.2.3.2 Reproducibility and validity of
duplicate meal method

diet by 14 percent, specifically underestimating

Duplicate meals are validated by comparison with

calcium. The authors concluded that the method

biomarkers. However, since this method usually

provided a good measure of dietary intake

serves as a reference method, few studies

(Johansson et al., 1998).

have carried out reproducibility and/or validity
studies to date. A validation study, conducted
on women in Sweden, measured the extent to
which the duplicate meal method estimates true
dietary intake. Comparisons were made between
the results from the duplicate portions and

the intakes of protein, sodium, potassium and

2.2.2.3.3 Strengths and limitations of
duplicate meal method
The following table will provide a summary of
the strengths and limitations associated with
conducting a duplicate meal method.

biological markers (urine and faeces collection).
The duplicate meal method underreported the

Table 8 - Strengths and limitations of duplicate meal method
Strengths
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Limitations

•

Provides the most precise information on
nutrient intake, and it is not affected by the
limitation of food composition data

•

It is costly to prepare duplicate meals and
conduct the chemical analysis of foods

•

Omission of foods consumed is minimized,
when compared to other assessment methods

•

Time-consuming and burdensome for
respondents

•

Requires literate and motivated respondents
with numeracy skills (if self-reported)

•

In low-resource countries, a trained field investigator is required to collect reliable data

•

Impractical to use in a large scale study
population

•

Expensive for the participants to purchase
and prepare extra food, relies on respondents
to provide a complete duplication of foods
consumed

•

Interferes with normal eating habits and may
lead to underestimated intakes

•

Data entry and coding is time consuming and
requires trained staff

2. Dietary assessment methods

Box 7. Quick guide to using a duplicate meal method

Project objectives and budget determine the study design and sample size

√√ Understanding the specific target population, purpose and guidelines for the study.
Population characteristics and project setting

√√ Age (e.g. toddlers, adolescence, elderly, etc.), pregnant/lactating, literacy level
and cognitive abilities of the respondents will have an impact on the mode of
administration.

√√ Study conducted in a controlled environment (e.g. hospital) or unrestricted setting
(e.g. home-based assessment).
Mode of administration

√√ Weighed record can be completed by the dietary assistant coordinator or by the
respondent, parent, caregiver, etc.

√√ Investigators can conduct home visits during the study period to ensure proper
recording and weighing procedures are followed.
Recording method

√√ Food items consumed are weighed, non-edible/non-consumed parts are removed,
and duplicate samples are made for laboratory analysis.
Capacity of the dietary assessment coordinator

√√ Dietitian or nutritionist with knowledge and understanding of preparation foods for
laboratory analysis.

For additional information please refer to the Box 6: ‘Quick guide to using a weighed
food record’.

2.3 Integration
of innovative
technologies to
improve dietary
assessment
There is a growing need for more specific and

patterns and nutrition-related health problems
such as micronutrient deficiencies, diet-related
chronic diseases, obesity, cancers, etc. Given its
importance, continuous efforts are being made to
improve existing dietary assessment methods,
as well as to develop more innovative alternatives
that are less demanding.

accurate dietary assessment methods. High

A review published by Poslusna et al. (2009)

quality data are essential for research on the

indicated that the main factors influencing

association between diet and health, as well

misreporting in traditional methods (i.e. dietary

as being decisive to understanding dietary

recalls, food records) were the reliance on
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respondents’ memories and their poor ability

of short-term dietary intake, facilitating real-time

to estimate portion sizes. New information and

data collection. Prior to data collection, participants

communication technologies – i.e. personal digital

must receive training on how to handle the device.

assistants, mobile phones, interactive computer

They are required to record their food intake right

software – aim to overcome the limitations of

after consumption by selecting appropriate food

a pen and paper method and to obtain more

items from a predefined list of foods. Early PDAs

accurate and reliable dietary information. In

provided users with a selection of about 180

addition, innovative technologies aim to reduce

food items; current PDAs offer a much higher

the cost of collecting and processing dietary

number, between 400 and 4 000 items (McClung

information. Compared with traditional dietary

et al., 2009). However, it has been reported that

assessment methods, new technologies have

PDAs increase the respondent burden compared

several advantages: they do not rely on the

with pen and paper reports, on account of their

respondents’ memory; they can automatically

increasingly extensive list of foods (Welch et al.,

process data and provide real-time personalized

2007). PDAs can also provide some type of aid for

dietary feedback advice. However, they also have

measuring portion sizes, i.e. electronic prompts,

a series of limitations: in particular, the feasibility

discrete food photographs, picture books or food

and cultural suitability of integrating the latest

models, and household measures. These will

innovative technologies in rural areas and in low

help participants quantify the amounts of food

resource settings, particularly among low-literacy

consumed. For example, one PDA may display

populations, is still limited. This guide provides

colour photographs of each food item together

information on the most recent technologies

with a default amount (in grams); subsequently

used to improve dietary assessment in more

the participant can adjust the predefined portion

developed settings, as well as some examples of

size to the correct consumed amount. Data is

new technologies used in low resource settings.

then uploaded to be reviewed by dietitians and

Based on recent reviews (Forster et al., 2015;

matched with food composition tables for further

Gemming et al., 2015; Illner et al., 2012; Stumbo,

analysis (Beasley et al., 2009; Illner et al., 2012;

2013), innovative technologies to improve dietary

McClung et al., 2009).

assessment have been classified into four key
groups: personal digital assistant (PDA), imageassisted methods (i.e. digital cameras, mobile
phones, tablets, etc.), interactive computer and
web-based technologies, and scan and sensorbased technologies. In particular, this guide takes
a detailed look at image-assisted methods, given
their potential use in low resource settings.

Image-assisted dietary assessment methods
refer to any method that uses images (i.e.
photographs, videos) of food collected during
eating episodes to enhance accuracy and reduce
respondent burden. The purpose of using images

2.3.1 Personal Digital Assistant
(PDA)

is to support traditional self-report methods

A PDA is a handheld computer that can be used

intake (Gemming et al., 2013; Lassen et al., 2010;

for various purposes. For dietary assessment, a

Lazarte et al., 2012; Martin et al., 2014).

PDA has a specially-designed dietary software
program that can be used to register and selfmonitor dietary intake. It allows for the evaluation
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2.3.2 Image-assisted dietary
assessment methods

(24-hour recalls or records) or as a stand-alone
method to provide the primary record of dietary

To make use of image-assisted methods,
participants should use handheld devices or
wearable cameras to shoot images of food

2. Dietary assessment methods

and meals, before and after consumption. It is

smartphone or tablet. Moreover, the rapid advance

recommended that participants are provided

of mobile technology encourages researchers

with a fiducial marker (i.e. a fork or pen), and/

to develop dietary assessment methods based

or a marked tablecloth, which should be placed

on this technology. This method is especially

close to or beneath the food items before taking

appealing for children and adolescents, who are

the images. The marker is useful to facilitate

often more motivated to use technology and

portion size estimation. Additionally, for increased

therefore can become potential users (Boushey

accuracy the participants can be asked to write

et al., 2015; Casperson et al., 2015).

down or verbally record a description of food/
meals that cannot be captured from images; this
is particularly important for obscured images.
Alternatively, a 24-hour recall can be conducted
to collect further information such as the cooking
method, hidden foods and added condiments.

Mobile-based

technologies

allow

short-term

dietary assessment, i.e. it is possible for these
assessments to be conducted in real-time.
Participants are asked to take photographs,
video or voice records of all the foods and
drinks they consume on eating occasions.

In some cases, if Internet connection is available,

The identification of foods in the images and

respondents are requested to send the pictures

portion size estimation can be carried out by

immediately after the eating periods (Martin et al.,

the respondents or dietitians. One of the first

2012). The images are reviewed by nutritionists

devices developed with these characteristics was

and the consumed portion size can be estimated

the Wellnavi instrument (Kikunaga et al., 2007),

by different methods: from the digital images

which was initially a personal digital assistant

alone or by comparing them with images of

(PDA) with camera (Wang et al., 2006). Then, the

reference portions for known food quantities,

Wellnavi was upgraded to a mobile phone with a

the latter being displayed on a computer screen

camera for capturing images of meals. It included

or depicted in a printed food atlas (Lazarte et al.,

a display on which to write the names of the

2012; Martin et al., 2012). Calculation of nutrient

ingredients of the meal in the digital photograph.

intake is based on data from the corresponding

The images and the written information were

food composition tables or databases, and the

then sent to dietitians for portion estimation and

amount of consumed food (in grams).

data analysis (Kikunaga et al., 2007). Also with the

Results of image-assisted methods showed that
images combined with 24-hour recalls or food
records enhanced self-report dietary assessment
by revealing unreported foods and identifying
misreporting errors not captured by traditional
methods alone. This approach helps to reduce
memory bias (Gemming et al., 2013; Lassen et
al., 2010; Lazarte et al., 2012; Martin et al., 2012).

rapid development in mobile technologies, many
mobile applications (‘apps’) have been developed
to record food intake on mobile devices. New
technologies have been developed as well for
food identification and portion size estimation
based on automatic analysis of the food depicted
in images through a system of digital image
segmentation and analysis.
An example of this innovative technology is the

2.3.3 Mobile-based technologies mobile food record (mFR) based on the mobile
Mobile-based

technologies

are

becoming

increasingly accessible and have the potential
to address some of the burdens associated with
collecting accurate dietary data, allowing users
to shoot images or make voice records using a

application mFR–Technology Assisted Dietary
Assessment (TADA) (Khanna et al., 2010). The
mFR–TADA method has the potential to identify
foods automatically and estimate portion sizes via
the estimation of food volume from the before-
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and-after-eating images (Boushey et al., 2015;

technologies have only been tested in terms of

Zhu et al., 2010). A fiducial marker is included in

the usability of the mobile application among

the images as a measurement reference to help

adolescents, and their willingness to do so

with the reconstruction of a three-dimensional

(Boushey et al., 2015; Casperson et al., 2015).

image that allows for estimation of the volume

The use of mobile technologies as a stand-alone

of foods and drinks consumed (Chae et al., 2011;

method of primary recording of dietary intake

Khanna et al., 2010). A diagram of the mFR–TADA

appears to be promising. However, methods that

system indicating each step involved in capturing

rely on automated image analysis can be prone to

an image is shown in Figure 2. The image analysis

underestimation if users do not capture images

is linked directly to food composition databases

of adequate quality before and after intake of

for calculating the energy and nutrient content

food and drink, and on account of missed meal

of the foods and drinks consumed. A similar

images which cannot be recorded retrospectively

approach is the food record mobile application

(Casperson et al., 2015).

(FRapp) (Casperson et al., 2015). To date, these

Figure 2 - Diagram of the Technology Assisted Dietary Assessment (TADA) system that starts with
capturing an image with the mobile food record (mFR)

SERVER

1

2

Automated image
analysis identifies
foods & beverages

5
User captures IMAGE
of eating occasion

IMAGE + METADATA
sent to server

3

Volume
estimation

6
REVIEW
Image labeled with
food & beverage names
for the user to
confirm or correct

- FNDDS indexing
- Nutrient analysis

7
4

Images & Data
stored for research
or clinical use

User confirmation
or correction

(1) A user captures an image of an eating occasion; the image is sent to a server. (2) The image is analysed to identify
the foods and drinks. (3) The labelled image is returned to the user for the ‘review process’, as shown by the dotted
green line. (4) The user confirms the automatic labels or corrects the labels. (5) The image is returned to the server for
final identification and volume estimation. (6) Identified foods and amounts are matched for nutrient analysis to the Food
and Nutrient Database for Dietary Studies. (7) Images and data are stored in a server for use by researchers or clinicians.
Source: Boushey et al. (2015), reproduced.
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2.3.4 Interactive computer and
web-based technologies

As an example, an interactive computer-based
method called Novel Assessment of Nutrition
and Ageing (NANA) was developed to assess

Interactive computer and web-based technologies

the dietary intake of the elderly. NANA consists

involve the use of interactive dietary assessment

of a touch-screen computer-based food record,

programs installed on a desktop or portable

plus a fixed webcam for capturing any foods and

computer; the ‘web-based’ moniker refers to

drinks participants consume, in real time. The

these devices being connected to the Internet.

touch-screen button selections allow participants

The aim of these technologies is to collect dietary

to navigate and select food items from 12 high-

data during a specific period in the recent or distant

level food groups. The subsequent determination

past (short- or long-term dietary assessment).

of portion size is carried out by nutritionists

The methods associated with these technologies

rather than participants (Timon et al., 2015).

are based on pen and paper traditional methods

Another example is the web-based Automated

which are introduced into a computer program

Self-Administered

together with a series of multimedia attributes,

which consists of a respondents’ website used

i.e. colours, food photographs, audio narration,

to collect data either in English or Spanish, and

animated guides, graphics and/or touch screens,

a researchers’ website used to manage logistics

pop-up functionalities and webcams. Several

and undertake data analysis. The ASA24 system

authors have developed interactive computer-

presents a series of audio-visual aids to help

based dietary assessment methods from pen

respondents complete the 24-hour recall, and has

and paper traditional methods such as FFQ

shown results comparable with an interviewer-

(Wong et al., 2008), 24-hour recall (Kirkpatrick

administered 24-hour recall (Kirkpatrick et al.,

et al., 2014; Zoellner et al., 2005), food records

2014). However, web-based technologies such

(Timon et al., 2015) or dietary history (Beasley

as ASA24 require high-speed Internet access for

et al., 2009). For data collection, participants are

optimum performance, as well as a high level of

asked to report their food intake during a specific

literacy in the respondents. These requirements

period, and add this information to the previously-

may limit their viability in low resource settings.

24-hour

Recall

(ASA24),

developed computer software. The software
can also include a comprehensive system for
probing forgotten items. Once the food items are

2.3.5 Scan- and sensor-based
technologies

introduced and coded, the system calculates the
intakes by means of multimedia features. Web-

Scan-based technologies allow participants to

based technologies also include several software

scan the barcodes of purchased food items;

components, e.g. adjustable images of portion

therefore, the applications of this technology

sizes. An advantage of web-based technologies

is restricted to commercial or institutional

is that they allow data collection to take place

settings (Illner et al., 2012). A more innovative

at any time – i.e. real-time data collection and

approach is sensor-based technologies, which

analysis – and at a location and in a language that

are designed to be memory-independent and

are more convenient for the participants (Holm

almost entirely passive for the participants.

et al., 2015; Illner et al., 2012). Nevertheless, to

This approach also minimizes intrusion to avoid

handle an interactive computer and/or web-based

alteration of participants’ eating habits. A sensor-

technology, the users may need to possess a

based technology named eButton consists of

high level of literacy and computer skills (Illner et

a small electronic device to record food intake

al., 2012).

automatically. It contains a miniature camera, a
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2.3.6 Applications and uses of
innovative technologies
device around their neck during eating occasions.
to improve dietary
The device collects visual data immediately in
assessment
microphone, a memory card and several other

sensors. Participants are requested to wear the

front of the participants, storing the data on its
memory card. The data are constantly transferred

Innovative technologies have been shown to

to the dietitians’ computers for data analysis (Sun

be useful in assessing current dietary intakes,

et al., 2010).

as most of them are simple and non-invasive.

Estimation of portion size takes one of two
approaches. First, servings of food with different
portion sizes consumed in the participant’s home
can be estimated via automated image analysis
using fiducial markers, such as a marked tablecloth
and/or reference pictures and known dimensions
of plates; these measurements are made by the
participant prior to the study. Second, where food
intake occurs outside the home, the device emits
lights – small beams produced by laser diodes –
to project a dimensional referent into the visual
field that allows for calculation of portion sizes
(Sun et al., 2010). Once the food and portion sizes
are determined, the system is linked to a food
database for calculation of nutrient content.
Counting of chews and swallows has also
recently been incorporated into sensor-based
devices. These are a precise measure of
biological movements related to eating activities,
and as such are a new method for detecting and
quantifying food intake (Fontana et al., 2015; Sun et
al., 2015). These innovative technologies suggest

The majority of reported innovative dietary
assessment methods or technology-assisted
dietary assessment methods have been used
to quantify participants’ food intake behaviour in
a variety of controlled settings such as schools,
colleges and university cafeterias (Wang et al.,
2006; Williamson et al., 2003), or in hospitals
and community centres (Kikunaga et al., 2007;
Ptomey et al., 2015; Rollo et al., 2011). Fewer
studies have been carried out in free-living
conditions (Gemming et al., 2013; Lassen et al.,
2010; Martin et al., 2009; Martin et al., 2012) and
in low income populations (Fowles et al., 2008;
Lazarte et al., 2012).
PDAs have been widely used in industrialized
countries and controlled settings (Forster et al.,
2015). However, their application is still limited to
low resource settings. PDA food records require
high literacy in the respondents; as such, children
and older or less literate populations might have
difficulties in using a PDA for recording food intake
(Fowles et al., 2008; Ortega et al., 2015).

a more objective dietary assessment. They may

Image-assisted methods were used to assess

offer a promising alternative to overcome some of

dietary intake in children (11 months to 8 years)

the limitations of traditional self-report methods.

from remote communities in Australia (Liberato

However, these are still emerging technologies

et al., 2015), in adolescents (12–17 years) with

that need to be adapted and validated before

intellectual disabilities (Ptomey et al., 2015), and

they can be deemed both feasible and suitable in

in overweight and obese adults (Martin et al.,

different settings and populations.

2012). Mobile-based technologies were used
to address difficulties reported by adolescents
(11–15 years) on conducting dietary assessment
(Boushey et al., 2015; Casperson et al., 2015)
and for recording dietary intake in adults with
type 2 diabetes (Rollo et al., 2011). The results of
these studies have shown that image-facilitated
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dietary assessments can be suitable in different

Yon et al., 2006), 24-hour recalls (Gemming et

populations and settings. One study (Lazarte et

al., 2013) and a few comparisons with more

al., 2012) showed the feasibility of using images

objective methods such as DLW (Gemming et

in the rural areas of a low resource country, where

al., 2015; Martin et al., 2012).

the characteristics of the population (i.e. low level
of literacy) and the resources they possessed
(i.e. lack of Internet connection) were taken into
consideration for the development of the method.

Gemming and colleagues evaluated whether 24hour recall using the wearable camera SenseCam
could reduce under-reporting of energy intake
by providing visual aids (Gemming et al., 2013).

The interactive computer-based food record

Their findings showed that images increased self-

NANA has been used to assess the dietary intake

reported energy intake by approximately 12.5

of older adults (Timon et al., 2015). Meanwhile a

percent (P = 0.02) compared with the 24-hour recall

web-based FFQ has been used to evaluate eating

alone. The improvement was mainly explained

practices and diet quality in a large sample size

by the reporting of forgotten food items and the

of 7 531 people from Norway, Denmark, Sweden

adjustment of some portion sizes. The validity

and Finland (Holm et al., 2015). In all cases, the

of SenseCam-assisted 24-hour recall was also

use of PDAs, mobile applications, interactive

assessed against the DLW technique (Gemming

computer and web-based technologies has

et al., 2015). Energy intake was assessed in free-

been shown to require an adequate level of

living conditions by three multiple-pass 24-hour

literacy and technical skills on the part of the

recalls alone, and by SenseCam-assisted 24-

participants. These requirements might limit

hour recall. The results compared total energy

their usage in some low literacy populations.

expenditure (TEE, from DLW) with energy intake

Adequate training can facilitate the use of some

calculated from the multiple-pass 24-hour recalls

technologies, especially in selected population

alone and from the SenseCam-assisted 24-hour

groups such as adolescents and adults in some

recall. They found that underestimation of energy

low-resource settings, who may already have

intake was significantly reduced (P<0.02), in the

access to mobile phones and computers. Sensor-

range of 6 to 8 percent, when the wearable camera

based technologies may be easier to administer,

assisted the 24-hour recall. The authors concluded

but these are still limited in both industrialized and

that wearable cameras enhanced the accuracy of

low resource settings. As mentioned earlier, while

self-report methods such as 24-hour recalls.

some of these technologies are promising, they
are also emergent and at a developmental phase.

2.3.7 Validation of innovative
technologies to improve
dietary assessment

Image-assisted methods have also been validated
against the weighed food record – the so-called
‘gold-standard’ – in free-living conditions in
industrialized countries (Kikunaga et al., 2007;
Lassen et al., 2010) as well as by one study in freeliving conditions in low resource settings (Lazarte

Validation studies have been carried out comparing

et al., 2012). When the results were compared

results from innovative dietary assessment

with the reference method, small differences

methods with results from traditional dietary

were shown (Kikunaga et al., 2007; Lassen et al.,

assessment methods. Comparisons undertaken

2010; Lazarte et al., 2012). Lazarte and colleagues

have included weighed food records (Kikunaga

(2012) developed a food photography 24-hour

et al., 2007; Lassen et al., 2010; Lazarte et al.,

recall (FP 24-hR) to evaluate food consumption

2012; Schap et al., 2014; Wang et al., 2006),
estimated food records (McClung et al., 2009;

among women in rural areas in Bolivia. When FP
24-hR was validated against the weighed food
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record, the authors found small differences in

not appear to produce more valid data than the pen

nutrient intakes: from 0.90 percent for vitamin

and paper approach (Beasley et al., 2009).

C to 5.98 percent for fat (P<0.05). Furthermore,
Lassen and colleagues (2010) have developed
an image-based food record. Their method
was validated against weighed food records of
evening meals, with a negative difference of 11.3
percent for energy intake (P<0.001) (Lassen et al.,
2010). In these studies, high correlations between
the image-assisted methods and weighed food
records were reported (Lassen et al., 2010; Lazarte
et al., 2012). However, high correlations did not
necessarily imply good agreement between the
methods; a better approach was to examine the
Bland–Altman plots. In this analysis, acceptable
limits of agreement between the methods were
found for both energy and nutrient intakes. This
indicated that differences were random without
systematic bias (Lassen et al., 2010; Lazarte et
al., 2012). It was suggested that by improving
the quality of the photos it might be possible to

The computer-based method NANA (Timon et
al., 2015) was validated against written food
records and against biomarkers of nutrient
intake. Good correlations were found between
these dietary assessment methods for energy
(r=0.88) and macronutrient intakes (r=0.80).
The authors also found positive correlations
between urinary urea and dietary protein using
either written food records (r=0.56) or NANA
(r=0.47). They concluded that NANA compared
well with written food records and offered a
potential alternative for estimating dietary intake
in community-living older adults (Timon et al.,
2015). Nevertheless, the different technologies
and alternatives available in the literature need
to be adjusted according to the characteristics of
each study area and validated before their actual
application.

reduce the differences. Image-assisted dietary

2.3.8 Strengths and
limitations of innovative
the accuracy of some traditional self-reported
technologies to improve
dietary assessment methods, although there is
dietary assessment
still room for improvement in accuracy.
methods
assessment methods are promising to enhance

A PDA technology named MiHealthLog (McClung
et al., 2009) was compared with traditional
written food records and validated against DLW.
The authors found that energy intake estimated
by food records (difference of 3 percent) and
PDA (negative difference of 8 percent) were
similar to energy expenditure calculated by DLW
(P>0.05), concluding that estimation of energy
intake is similarly biased for both PDA and food
records (McClung et al., 2009). Another PDA
named DietMatePro (Beasley et al., 2009) was
compared with food records and validated against
DLW. Beasley and colleagues reported comparable
correlation between DietMatePro (r=0.41 to 0.71)
and written food records (r=0.63 to 0.83). It was
concluded that DietMatePro may improve diet
adherence compared with participants adhering to
a written food record (P=0.039). However, it does
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The strengths and limitations of innovative
technologies to improve dietary assessment
methods are presented in Table 9, based on
information extracted from the latest reviews
published on this topic (Gemming et al., 2015;
Illner et al., 2012; Martin et al., 2014; Ngo et al.,
2009; Stumbo, 2013).

2. Dietary assessment methods

Table 9 - Strengths and limitations of innovative technologies to improve dietary assessment methods
METHOD
All innovative
technologies
used in dietary
assessment

Strengths

Limitations

Costs for data collection can be
lower (less need for person-to-person
interaction)

Larger up-front investments (i.e.
purchase of mobile phones, cameras,
computers, software development,
etc.)

Convenient for users, good acceptability, may improve compliance

Risk of losing devices

Do not rely on respondent’s memory

Risk of technical problems (i.e. low
battery, loss of Internet connection)
could impede data collection

Record of qualitative information (e.g.
date and time of recording)

A backup method is required to collect
information, if technical problems occur

Significantly cut down data processing
time
Personal Digital
Assistant (PDA)

Image-assisted
methods,
i.e. digital
photographs

Is portable and can be easily carried by
study participants

Face-to-face training of the participants
is required

Facilitates real-time data collection,
entry and coding

Low level of dietary data details
because of pre-coded food listings

It is possible to set an alarm within the
PDA to alert participants to record their
food intake

Increases the respondent burden
compared with pen and paper records,
due to the extensive list of foods
(depending on each PDA)

Can be programmed to allow participants strict access to the dietary intake
software only

Reports of difficulty using the search
function and inability to find certain
foods

Easy to use

Participants may forget to take some
images

Suitable for low literacy populations (if
the technologies are easy-to-use, e.g.
digital cameras)

Not all information can be captured
with a single photograph/image

Quality of digital cameras keeps
improving and pictures with higher
resolutions can help improve the
accuracy of analysis

Difficulties in estimating portion size of
food consumed from common mixed
dishes

Suitable for subjects with memory
impairments and for children

Lack of details about cooking methods
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METHOD

Strengths
Lower under-reporting compared with
some traditional methods

Limitations
Probably more limited accuracy for
countries with a wide range of mixed
dishes (e.g. Asia)
Still needs a written record of foods
obscured in photos, and when details
of ingredients are required

Image-assisted
methods, i.e.
mobile-based
technologies

Possible higher quality control of data
because of shorter delays and real-time
responses

It is costly and time-consuming to
develop the application as an interface,
and the software for automated portion
size estimation

Possibility of sending reminders

Certain types of foods, such as mixed
dishes (soups, stews, casseroles,
etc.) can be difficult to analyse with
automated image analysis

Internet access would allow
respondents to send instant photos,
thereby minimizing systematic
mistakes

Requires certain level of literacy

Requires network/Internet access (for
real-time data collection)

Interactive
computer and
web-based
technologies

Efficiency in terms of recording
information and data processing
(i.e. reduced costs and interviewer
workload)

Some imaging algorithms are not sufficiently advanced to identify foods correctly
and to accurately estimate the quantity of
food in the computerized images

Increased levels of quality control

Need adaptation of the software to
local settings

Include interactive visual and audible aids

Require high levels of literacy and
computer skills from the participants

Suitable for large, geographically dispersed samples; can include
different countries/languages
(web-based)

Possibility of collecting less food
details (i.e. ingredients, methods of
preparation, etc.)

Data processing can be finalized at any
time and location (web-based)

Require Internet access (web-based)

Can provide personalized dietary
feedback (web-based)
Possibility of sending interactive
reminders (web-based)
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METHOD

Strengths

Scan- and
sensor-based
technologies

Limitations

Incorporation of barcode scanning
and PLU (Price Look Up) codes allows
automatic identification of foods

Scanning barcodes is applicable to
packed food only

Objective dietary assessment
(sensor-based)

Have only been used in controlled
settings to date

Passive for the participants, reduces
burden (sensor-based)

Their application to date has been
restricted to small test studies

The applications of innovative technologies in

technologies along with a conventional dietary

dietary assessment are subject to constraints

assessment may reduce the up-front cost of

such as cost, location, available resources, literacy

the stand-alone innovative methods and avoid

level of the population and number of interviews.

some technical drawbacks, i.e. problems with

Therefore, some of these technologies remain

data transfer and storage, battery life, Internet

relatively costly for implementation in large-scale

access, etc. For the dietary assessment methods

epidemiological studies. As mentioned earlier,

used in epidemiological studies, Shim and

innovative technologies may be used as stand-

colleagues reviewed the strengths and limitations

alone dietary assessment methods, or can be

of innovative technologies incorporated into

added as an aid to improve data collection in

conventional dietary assessment methods, found

conventional dietary assessment (i.e. 24-hour

in Table 10 below (Shim et al., 2014).

recall, dietary record and FFQ). Using innovative

Table 10 - Strengths and limitations of innovative technologies integrated into conventional dietary
assessment methods

24-hour recall

Dietary record

Food Frequency
Questionnaire

Required
technology

Software, Internet, mobile
phone, digital camera, etc.

Software, Internet,
PDA, mobile phone,
application, etc.

Skip algorithms, questions
that ask for multiple
details, pictures of
foods, etc.

Strengths

Standardized data
collection is possible
(reducing interviewer bias);
probable reduced time and
cost; improves feasibility

Standardized, real-time
data collection is possible;
probable reduced time and
cost; improves feasibility

Able to collect complex
information and highly
accurate data

Limitations

Inherent bias related to
self-reporting

Inherent bias related to
self-reporting; requires
participant training on how
to use the technology

Measurement errors
related to methodology
remain

Adapted from Shim, Oh and Kim (2014) with permission.
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The limitations discussed in Table 10 may restrict

technologies and better ways to control bias.

the usage of some innovative technologies (i.e.

Currently, image-assisted methods (i.e. digital

computer web-based methods, scan- or sensor-

cameras, mobile phones) may be the most

based methods) for dietary assessment in rural

suitable for low-resource settings, and could have

areas, in low resources settings and among low

a positive impact on dietary assessment in these

literacy populations. These limitations might be

settings.

overcome with the addition of new and evolving

Box 8. Quick guide to using innovative technologies for dietary assessment

To integrate innovative technologies in supporting conventional methods (dietary records
and 24-hour recalls)
Define the project objectives, the design of the study, the sample size and the budget
Take into consideration the specific characteristics of the population and settings: e.g.
literacy level, computer skills, eating from a common pot, highly mixed dishes, availability
of electricity and Internet connectivity
Choose the technologies that will be used for dietary assessment, e.g. digital cameras,
mobile phones, tablets, computers, mobile applications, computer software, etc
Select the method for estimating portion sizes

√√ Only digital images;
√√ Photo atlas with standardized food portion sizes (printed or digital) for comparison
with the digital images;

√√ Automatic analysis of food identification and portion size estimation, e.g. FRapp
(Food Record application), ACTi Pal (www.actipal.com), mFR app, TADA system
(www.tadaproject.org).
Define the number of days to be recorded: three days or more is recommended when the
aim is to evaluate the individual’s usual diet
Define the time frame, and days selected for conducting the method (e.g. weekdays
vs. weekend days, consecutive vs. non-consecutive). It is recommended to include one
weekend day
Compile information on composite dishes (e.g. soups, stews) and/or dietary supplements
(e.g. vitamins, minerals). This information is difficult to extract from images, so the
following alternatives are suggested

√√ In case of image-assisted record methods, the respondent should keep a record with
the description of the composite dishes, including lists of ingredients and quantities,
given that these may be difficult to identify in the images.
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√√ In case of image-assisted recall methods, the interviewer should ask for a description
of the composite dishes, including lists of ingredients and quantities.
Establish the procedure to follow in case of obscured or missing images of food events

√√ Train the respondent to review the images after taking them and to take a second
image if necessary.

√√ Ask the respondent to write down a description of the consumed foods if the images
are not clear or if he/she forgot to record the images.

√√ Innovative technologies assisting 24-hour recall allow the interviewer to ask for
information necessary to clarify obscured images and to obtain detailed information
on food ingredients.
Capacity development for the respondents

√√ Training in the appropriate use of digital cameras, smartphones, mobile applications
and/or other devices used to collect dietary information.

√√ Computer skills (required for computer-based and web-based methods).
For innovative technologies used as stand-alone methods, keep in mind the following aspects
Be aware that images, if used as the only source of information, could not describe food
ingredients in composite dishes. Thus, the method may increase the likelihood of underreporting.

√√ Additional voice or writing records would be needed in case of obscured images.
Stand-alone innovative methods may not be suitable to estimate portion size for certain
populations, for example

√√ When the family eats from a common pot;
√√ When the majority of the meals are mixed dishes such as soups and stews, or have
sauces served on top of the other ingredients.

2.4 Qualitative
retrospective proxy
tools for assessing
dietary diversity

utilized to quickly obtain results. Hence, it can be

The Dietary Diversity Score (DDS) is a proxy tool

methods. DDS provides a simple score which

based on the concept that ‘dietary diversity is a
key element of diet quality and a varied diet helps
ensure adequate intakes of essential nutrients
that promote health’ (Ruel et al., 2013). DDS is
easy to use, inexpensive, practical, and can be

used for rapid assessment of dietary diversity in
selected population groups, in contexts where
resource and capacity constraints might restrict
the use of more detailed dietary assessment
represents a number of different foods and/or
food groups consumed over a given reference
period (Hoddinott et al., 2002). There are various
DDSs published and used for different purposes.
They differ in the number and definition of food
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groups or food items, reference periods and units
of analysis (i.e. household or individual level), and

2.4.1 Minimum Dietary Diversity
–Women (MDD-W)

are as follows:
The MDD-W indicator (Martin-Prével et al., 2015,

• At household level:

2017) aims to be used as a global indicator of

–– Household Dietary Diversity Score (HDDS)

dietary diversity, and was recently developed from

(FAO, 2010; Swindale et al., 2006) is based on

the Women’s Dietary Diversity Score (WDDS)

the count of 12-food groups. The information

(FAO, 2010). WDDS (FAO, 2010) was constructed

is extracted from one qualitative 24-hour

with the simple count of a 9-food group indicator,

recall, excluding foods consumed outside

but it did not have an established cut-off value.

the home. It accesses the quality of food

There is an increasing need for a dichotomous

access at household level. Additionally, it is

indicator that is useful for target-setting purposes

useful for identifying emergencies related

and advocacy (FAO, 2015b). As a result, WDDS

to food security and malnutrition (Ruel,

was updated to the MDD-W indicator. MDD-W

2003a). Studies have shown that an increase

has been defined as a dichotomous indicator of

in dietary diversity at household level was

whether or not women who are 15–49 years of

positively associated with household food

age have consumed at least five out of ten defined

security (Hoddinott et al., 2002).

food groups during the previous day and night. The

–– Food Consumption Score (FCS) (WFP, 2008)
is based on the count of 9-food groups.
The score is calculated taking into account
the frequency of consumption of different
food groups over a period of 7 days, before
the survey, and the relative nutritional
importance of the food groups. The results
of the analysis categorize each household as
having either poor, borderline or acceptable
food consumption. It aims to reflect the
quality and quantity of food access at
household level.

proportion of women of 15–49 years of age who
reach this minimum dietary diversity (five or more
food groups) in a population can be used as a proxy
indicator for micronutrient adequacy, which is one
important dimension of diet quality (FAO/FHI360,
2016; Martin-Prével et al., 2015). MDD-W was
developed through secondary analysis of dietary
intake (from multiple 24-hour recalls) of nine data
sets from rural and urban areas in six countries:
Bangladesh, Burkina Faso, Mali, the Philippines,
Mozambique and Uganda (Martin-Prével et al.,
2015). The nine datasets were used to calculate
the mean probability of micronutrient adequacy

• At individual level:

(MPA) for 11 micronutrients – vitamin A, thiamine,

–– To assess dietary diversity and micronutrient

riboflavin, niacin, vitamin B6, folate, vitamin B12,

adequacy of the diet at individual level, many

vitamin C, calcium, iron and zinc – using the

indicators have been developed varying in

probability of adequacy approach. This approach

the number of food groups, target population

is based on information or assumptions about

and cut-off point (FAO/FANTA/IRD, 2014). On

both the distribution of nutrient requirements

account of their importance, the indicators

in the population and the day-to-day variations

Minimum

Women

(intra-individual) in nutrient intakes (Barr et al.,

(MDD-W) and Infant and Young Child Dietary

2002). The 10-food group indicator and the cut-

Diversity Score (IYCDDS) (WHO/UNICEF,

off of the MDD-W were chosen by examining the

2010) are presented in further detail below.

sensitivity, specificity and total misclassification of

Dietary

Diversity

–

the MDD-W with several cut-offs and thresholds
of MPA (i.e. 0.50, 0.60, and 0.70). Each one of the
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10-food group indicator holds the same weight.

the information can be collected with a list-

The food groups are as follows:

based questionnaire (a form of FFQ), where

1. all starchy staples

the interviewer asks the respondent if she has
eaten foods from different food groups, using

2. beans and peas

a culturally-adapted food list (i.e. common food

3. nuts and seeds

names, local foods). The information on food

4. all dairy

consumption, collected either by 24-hour recall

5. flesh foods

or list-based questionnaire, that matches the
items in the 16-food group list are underlined. To

6. eggs
7. vitamin A-rich dark green leafy vegetables

create the MDD-W score, the preliminary list of
the 16-food group is aggregated into the 10-food

8. other vitamin A-rich vegetables and fruits

group indicator (Appendix 6), where one point

9. other vegetables

is allocated whenever a food item contained in
the 10-food groups has been underlined in the

10. other fruits
A cut-off point of five was established as the ‘best
cut off’ since it performed accurately in a sufficient
number of data sets (six out of nine data sets)
and at different MPA levels. The cut-off of five
was, furthermore, recommended as a reasonable
predictor of an MPA >0.60 (for more details on
the MDD-W cut off selection process, refer to
Martin-Prével et al., 2015). The performance of
food group indicators was evaluated through a
sensitivity–specificity analysis, examining error
rates of classification across a range of cut-offs
and for various MPA cut-offs. Low sensitivity was
found in cases of very varied diets containing
small quantities of nutrient-rich foods, e.g. diets in
Asia. In addition to the low sensitivity, the authors
reported that results from the secondary analysis
were consistent enough that MDD-W could be
recommended for global use in population-level
assessment and advocacy (Martin-Prével et

16-food group list. Even if each food group has
one or more underlined food item only one point
is allocated, thus contributing equally to the final
score. The value of zero is given if none of the
food items in the food group were consumed. The
sum of the consumed food groups represents the
total DDS.
Only food items that were consumed in a quantity
greater than 15 grams (roughly a tablespoon)
should be considered and included in the 10-food
group indicators. The minimum quantity rule of 15
grams was defined by secondary analysis where
a comparison was made between two indicators:
the first, imposing a 1 gram rule and the second,
imposing a 15 grams rule (Arimond et al., 2010).
A minimum consumption of 15 grams of a food
group per day is required in order for a food group
to be accounted for in the score and, therefore,
helping to provide a better indication of MPA.

al., 2015, 2017).

2.4.2 Infant and Young Child
It is generally agreed that dietary diversity is
Dietary Diversity Score
a key element of diet quality. Thus, dietary
(IYCDDS)
diversity should

be measured as reliably as

possible. MDD-W data is relatively simple to

IYCDDS is defined as the “Proportion of children

collect and the score is easy to calculate. Food

6–23 months of age who receive foods from four

consumption of individuals during the preceding

or more food groups” (WHO/UNICEF, 2010). This

24 hours is recalled using a qualitative 24-hour

means that children who received four or more

recall questionnaire, including foods that have

food groups out of seven during the previous day

been eaten outside the home. Alternatively,

were more likely to have an adequate diet than
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children who consumed food items from less

breastfed and non-breastfed children. Although

than four food groups. The indicator is based on

sensitivity and specificity analyses failed to

the count of 7-food groups. It was developed for

identify a cut-off point that performed best across

children of 6–23 months old through secondary

all contexts, the cut-off point of four was selected

analysis of ten data sets from a multi-country

based on extensive stakeholder consultations and

study that included countries in Africa, Asia and

discussions (Leroy et al., 2015). The consultation

Latin America. The 7-food groups were selected

agreed that the consumption of foods from at

by examining the sensitivity and specificity

least four food groups on the previous day would

of the indicators performance with a different

mean that in most populations the child had a

number of food groups. The indicator was further

high likelihood of consuming at least one animal-

investigated using a 1 gram and 10 gram minimum

source food and at least one fruit or vegetable

consumption cut-off, and concluded that a 1 gram

that day, in addition to a staple food (grain, root or

cut-off per day provided a better result. Therefore,

tuber) (WHO/UNICEF, 2010).

since the cut-off is so low the consumption of any
amount of food from each food group is sufficient
enough to be accounted for in the construction
of the score, except if an item is only used as a
condiment (WHO/UNICEF, 2010). The food group
classification includes:

To construct the IYCDDS score, data on child food
consumption are collected through an interview
with the parents or caregivers. The interviewer
asks about the different types of foods the child
ate the day before the interview, using a 24hour recall approach. The food items recalled by

1. Grains, roots and tubers

the respondent are then underlined and given

2. Legumes and nuts

a value of 1 in one of the 7-food groups for the

3. Dairy products (milk, yogurt, cheese)
4. Flesh foods (meat, fish, poultry and
liver/organ meats)
5. Eggs

construction of the IYCDDS score (WHO/UNICEF,
2010). Results may be reported separately for
breastfed and non-breastfed children. However,
diversity scores for breastfed and non-breastfed
children should not be directly compared, because

6. Vitamin-A rich fruits and vegetables

breast milk is not counted for in any of the above

7. Other fruits and vegetables

food groups, since the indicator is meant to

The cut-off of at least four of the above 7-food
groups indicates a minimum dietary diversity
in infants and young children. The cut-off was
selected because it was shown to be associated
with better quality diets for both breastfed and
non-breastfed children (WHO et al., 2008). Briefly
(in a similar approach as that explained in section

reflect the quality of the complementary diet.
It is recommended that the indicator be further
disaggregated and reported for the following age
groups: 6–11 months, 12–17 months and 18–23
months (WHO, 2008). Detailed steps for IYCDDS
data collection are presented in the guide
published by WHO (WHO, 2010).

2.4.1), the selection of the cut-off was based on

2.4.3 Applications and uses of
individual level dietary
the association between IYCDDS and mean
diversity score
data analysis from the multi-country study, where

micronutrient density adequacy (MMDA) of the
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diet for nine and ten nutrients was tested (WHO

DDS at the individual level has been used to

et al., 2008; WHO/UNICEF, 2010). The indicators

evaluate the probability of having a varied diet,

were positively and significantly associated with

and has also been associated with the probability

MMDA at all ages in all countries and for both

of micronutrient adequacy in the diet (Arimond et
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al., 2010; Ruel, 2003a). In this regard, Kennedy

field-friendly tool for rapid assessment of dietary

and colleagues found that DDS was associated

diversity, an important feature of dietary quality

with the adequacy of 11 micronutrients – vitamin

and micronutrient adequacy.

A, vitamin C, vitamin B6, vitamin B12, thiamine,

2.4.4 Validity of individual level
dietary diversity score
the diets of women of reproductive age in an urban
riboflavin, niacin, folate, calcium, zinc and iron – in

area of Mali (Kennedy et al., 2010). DDS was also
shown to be a useful indicator of micronutrient
adequacy in children (24–71 months old) in the
Philippines (Kennedy et al., 2007).
Since the tool is simple and inexpensive to use,

Several authors have constructed and validated
DDS by secondary data analysis (Arimond
et al., 2004; Arimond et al., 2010; Kennedy
et al., 2010; Martin-Prével et al., 2015). This
involves the comparison of results from DDS

studies can be repeated several times in 1 year,

with existing results from individual dietary

helping to capture the seasonal effect. Savy and

assessments methods (i.e. quantitative 24-hour

colleagues have used DDS to study the seasonal

recall), anthropometric measurements and/or

variations of women’s diets in a rural area of

biochemical markers. One major limitation of DDS

Burkina Faso. The authors assessed the DDS

studies validated through secondary data analysis

of ten standard food groups at the beginning

is that the MPA and the food group indicators

and at the end of the seasonal cereal shortage.

were generated from the same data sets; as

They concluded that DDS could help to identify

such, measurement errors may be correlated

vulnerable individuals from a socio-economic

and this could bias the results of associations

and nutritional point of view when DDS was

(Arimond et al., 2010). With secondary data

measured at the end of the shortage season

analysis, DDS has been shown to associate

(Savy et al., 2006). Additionally, DDS has been

with the MPA for micronutrients calculated from

used to evaluate variations of dietary intakes

previous data of quantitative 24-hour recalls

between populations in different settlements or

(Arimond et al., 2010; Kennedy et al., 2010; FAO,

regions in South Africa (Acham et al., 2012). It has

2015b). Additionally, DDS has been compared

also been used to investigate the associations

with the results of energy intake, nutrient

between

and

adequacy and anthropometric measurements

sociodemographic variables and dietary diversity

calculated from previously collected dietary data

in Bolivia, Botswana and Burkina Faso (Benefice et

in adults (Arimond et al., 2010; Hoddinott et al.,

environmental,

physiological

al., 2006; Clausen et al., 2005; Savy et al., 2006).
Furthermore, the dichotomous MDD-W indicator
has been used for the first time in Tajikistan to

2002) and children (Arimond et al., 2004; Steyn
et al., 2006). In one study, HDDS (a 12-food group
indicator) was presented as a proxy indicator of

collect baseline nutrition information across four

household food access and was associated with

regions of the country. The study was useful to

energy availability calculated from data sets in ten

identify the percentage of women that consumed

countries: India, the Philippines, Mozambique,

five or more food groups, and were classified as

Mexico, Bangladesh, Egypt, Mali, Malawi, Ghana,

being more likely to have an adequate diet and

and Kenya. The authors found that a 1 percent

meet their nutritional requirements. Regions in

increase in dietary diversity was associated with

Tajikistan with less varied diet diversity, along

a 0.7 percent increase in total per capita caloric

with the food groups that were consumed less

availability (Hoddinott et al., 2002). Meanwhile

by Tajik women, were identified in the study
(Lazarte et al., 2015). As a result of such studies,
DDS has been shown to be a potentially low-cost,

WDDS, a 9-food groups indicator (Arimond et
al., 2010) was presented as a proxy indicator for
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micronutrient adequacy in women of reproductive

Torheim and colleagues validated a DDS (10-

age. WDDS was associated with the MPA for 11

food group indicator) by comparing the scores

micronutrients – vitamin A, vitamin C, vitamin

with nutrient adequacy assessed via a 2-day

B6, vitamin B12, thiamine, riboflavin, niacin,

weighed food record collected by two studies in

folate, calcium, zinc and iron. Where MPA was

western Mali. They found acceptable correlations

calculated from data sets of quantitative 24-hour

(r=0.25, P<0.05) between DDS and nutrient

recalls from five low resource settings (Burkina

adequacy estimated by the weighed food records

Faso, Mali, Mozambique, Bangladesh and the

in one of the studies (Torheim et al., 2003).

Philippines), the authors reported that MPA for

Furthermore, if DDS aims at assessing the risk

micronutrients in all sites were correlated with

of inadequate micronutrient intake, a validation

all 9-food groups of DDS. Associations were

study comparing the results with biochemical

stronger for WDDS when a 15 gram minimum

indicators is recommended if resources are

consumption cut-off was required for a food item

available. Only a few studies have assessed

to be included in the food groups for the final

DDS against biomarkers. One study by Fujita et

score (Arimond et al., 2010). A similar approach

al. (2012), evaluated how well a 10-food group

was used to assess the associations between

DDS predicts vitamin A status, measured as

MDD-W and MPA (Martin-Prével et al., 2015).

serum retinol concentration, in adult women from

Additionally, Arimond et al. (2004) reported

northern Kenya. Their findings showed that DDS

the association between DDS (7-food group

was positively related to retinol concentration (P=

indicator) and height-for-age Z-scores (HAZ) in

0.045) and that dietary diversity had a significantly

children 6 to 23 months old. They extracted and

positive effect on serum retinol concentration.

analysed data from the demographic and health

Results suggested that women having more

surveys in 11 countries: Benin, Cambodia, Nepal,

diversified diets had improved intake of vitamin A

Ethiopia, Haiti, Colombia, Peru, Malawi, Rwanda,

and serum retinol as compared with women who

Mali and Zimbabwe (Arimond et al., 2004). The

had less diversified diets with equivalent vitamin

data were adjusted for a number of potentially

A content (Fujita et al., 2012).

confounding factors, i.e. age, sex, breastfeeding

2.4.5 Strengths and limitations
of individual level dietary
welfare residence area, etc. The authors reported
diversity scores
that in 10 out of the 11 countries, significant
status, mother’s education, household wealth/

associations were found between DDS (7-food
group indicator) and HAZ, either as a main effect
or as an interaction with other factors, e.g. age,
breastfeeding, urban or rural living area (Arimond
et al., 2004).

Based on several published reviews and reports
(FAO/FANTA/IRD, 2014; Herforth, 2015; Rose
et al., 2008; Ruel, 2003b), Table 11 shows the
strengths and limitations of DDS.

Table 11 - Strengths and limitations of individual level dietary diversity score
Strengths
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Limitations

•

A useful indicator for assessing dietary diversity
(a key element of dietary quality)

•

Collects only qualitative dietary data

•

Can potentially be used as a global indicator
to classify individuals at risk of micronutrient
inadequacy

•

Cannot represent habitual intake of an
individual person

2. Dietary assessment methods

Strengths

Limitations

•

Has a cut-off point to identify adequate diets for
IYCDDS and MDD-W

•

Does not assess the full picture of dietary
quality of subjects

•

Quick, simple and inexpensive data collection
and analysis

•

Not designed to collect information on within-person variation

•

Non-intrusive, low participant burden

•

Relies on respondent’s memory when data
collection is based on 24-hour recall

•

Showed high response rate among target
populations

•

Cannot assess dose-response effects via follow
up intervention studies

•

Suitable for populations eating from common
bowls (does not require detailed quantitative
information of the consumed food)

•

Nutrition supplements are not taken into
account

•

Dietary diversity may significantly vary by
season. Data interpretation needs to be
cautious when comparing dietary diversity data
across seasons and regions

The DDS indicator is potentially suitable and

The tool is easy to understand and execute,

feasible in low resource settings with limited

and the data analysis and interpretation are

resources and capacity to conduct more robust

straightforward. However, caution must be taken

dietary assessment such as diet records or 24-

when adapting the tool to specific populations,

hour recalls. DDS can provide valuable information

taking

on dietary diversity, which is an important factor

characteristics (i.e. dietary habits, seasonal

in diet quality and micronutrient adequacy. The

variations, geographical differences, etc.).

into

consideration

context-specific

duration of a DDS interview is relatively short.

Box 9. Quick guide to using individual level dietary diversity scores

Define the project objectives, sample size and budget
Define the unit of analysis/data collection

√√ At individual level (e.g. MDD-W, IYCDDS)
Select the method used to collect information

√√ 24-hour recall (open free recall) or list-based method
Select the mode of data collection (e.g. pen and paper, tablets, etc.)
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Define the number of days recalled

√√ Normally one day. DDS does not represent an individual’s usual diet even if the
information is collected for more than one day.
Conduct adaptation of the DDS questionnaire to population characteristics
(REF, training course)

√√ Local adaptation of the DDS questionnaire can be conducted by meeting with local
key informants and by focus group discussions.

√√ Understanding the food and meal patterns of the target population.
√√ Foods classified in the DDS questionnaire should represent those commonly
consumed by the target population.

√√ The list of foods should be revised and modified (add or delete food items).
√√ The questionnaires should be translated into the local language.
Define how to proceed for mixed or composite dishes

√√ All the ingredients included in composite dishes should be recalled. It is
recommended that the enumerators should have an understanding of local recipes to
identify and record all ingredients consumed.
Define a minimum quantity rule

√√ A minimum quantity rule should be set and followed for foods to be counted in the
construction of the score (e.g. 15 grams).

√√ It is recommended to validate the minimum quantity within the target population.
Consider seasonal variation: food availability can be greatly affected by seasonal variations
Define the days for conducting the method

√√ Any day of a habitual food intake is preferred; avoid days when the eating patterns
may be significantly different from habitual (e.g. fasting days, feast days)
Consider conducting capacity development for enumerators

√√ Training on dietary data collection;
√√ How to probe the respondent using standardized and non-leading questions;
√√ Knowledge about the foods and food preparation methods of the study population is
an asset.
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Methodological
considerations

Before conducting a dietary assessment, there
are numerous factors to be considered by the
researchers, from culturally-specific issues to

3.1 Sources of dietary
variation

obtaining a comprehensive food composition

Characterizing habitual diets of individuals is

database. These methodological challenges can

one of the purposes for dietary assessment

be encountered throughout different stages

studies, as many nutritional studies aim to

of the research process starting from the initial

implement interventions that are intended to

planning phase to the data collection and data

affect long-term dietary behaviours and health

analysis phases. In order to reduce barriers,

benefits. Additionally, when estimating diet–

issues pertaining to the study purpose will

disease associations, or examining correlates of

need to be addressed before selecting the

individual intakes, the assessment of usual intake

most suitable dietary assessment method to fit

is required. Dietary intakes in many individuals

the particular study objective and setting. The

can vary widely from day to day through changes

aim of this chapter is to address some of the

in meal patterns, food availability, food habits,

fundamental methodological considerations that

changing environments and cultural food factors.

have a bearing upon the assessment of diet.

Therefore, it is important to address common

The information in this section is presented with

sources of dietary variation prior to choosing the

an emphasis on low-resource settings. Firstly,

most appropriate dietary assessment method to

the chapter will address sources of dietary

capture the most accurate and reliable data. The

variation, followed by individual, community and

following describes the main sources of dietary

cultural specific issues, food distribution, eating

variations:

habits, consumption of street foods, issues
pertaining to portion size estimation and food
composition tables. Secondly, measurement
errors in dietary assessment are presented along
with comprehensible information on validation,
reproducibility and quality control.

Day-to-day variability in individual food intakes
(within- or intra-subject variability) is common
when measuring dietary intake due to changes
in food availability, meal patterns, household food
habits, etc. This variation creates difficulties when
an individual tries to determine their usual dietary
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habits accurately. In order to account for individual

variability, making it difficult to measure the usual

variability, multiple day recalls and/or records are

mean intake of an individual but easier to assess

the appropriate methods to employ, which should

the group mean intake (Beaton et al., 1997).

include both weekdays and weekends. How

Fukumoto et al. (2013) conducted a study in

many records or recall days are needed in order

Japanese adults to calculate between- and inter-

to account for the intake variability of the nutrient

subject variability by age and sex in the intakes

of interest, (e.g. some nutrients demonstrate

of energy, along with 31 nutrients. Subsequently,

large day-to-day variability such as vitamin A and

the sample size needed in order to differentiate

C) as well as the degree of between- and within-

between individual usual intakes was examined.

individual variation. In order to obtain the most

The authors concluded that the number of days

accurate data of usual intake, the number of

required to assess individual usual intake was

measurement days would need to be increased

higher in men, in particular for those aged 30-49

(Thompson et al., 2013). However, by increasing

years. Therefore, depending on the objective of

the number of measurement days this can affect

the study, the number of measurement days or

recruitment level, compliance and the cost of data

the size of the study sample needs to be taken

collection.

into account in order to influence between- or

In a study conducted in Finland to investigate
the relationship between diet and disease in

Seasonality effects can also impact dietary

middle-aged men, the authors attempted to

variability, especially in low resource settings.

determine the number of food record days

In communities where people often rely heavily

needed in order to characterize habitual intake.

on subsistence farming, food availability may

The results suggested that 7–14 days are needed

be moderated by the season. It is therefore

to accurately account for usual intake, which

important to consider, in the design stages, the

may be impractical for most large-scale studies

possible effects of seasonal variance. Multiple

(Hartman et al., 1990). Thus, if resources and

recalls spread across different seasons can be

time are limited, more sophisticated statistical

used to calculate typical food intakes and avoid

modelling (i.e. multivariate regression models)

misinterpretations of the overall diet (Kigutha,

can be used to compensate for this limitation

1997). In a study by Rao et al. (2009), rural Indian

through analytical estimation and the removal of

mothers measured the effect of seasonality in

within-subject variation in the diet. Please refer to

maternal intake on neonatal size. The study area

Dodd et al. (2006) for further details.

was defined by having three seasons, summer,

Between- or inter-individual variability is the
measure of how individuals differ from each
other in regard to their usual daily intake and
is dependent on the target population and the
nutrient being measured. In order to differentiate
between individuals and their usual food intake,
between-subject variability needs to be higher
than within-subject variation. To increase this
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inter-individual variability.

monsoon and winter. A 24-hour recall and
FFQ were conducted during both the summer
(lean period) and winter (harvest period). The
authors concluded that maternal intakes during
the harvest season had a positive association
(P=0.04) with birth size, while the lean period
presented a negative association (P=0.002) with
birth size.

variability, the sample size should be as large

Age and sex within a population group can also

as possible. Furthermore, it should be noted

cause variations in nutrient intakes, contributing

that for most nutrients, the level of within-

to the between-subject variability. Pereira et al.

subject variability is higher than between-subject

(2010), for example, observed that the variability
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of food intakes in a Brazilian population, was

is often debatable. Variability in low- and middle-

higher for female adolescents and male adults

income counties is something that deserves

and estimated that 14 replications for boys and

serious consideration’

men, 15 for girls and 23 for women, were required
to estimate energy intake with a precision of 90
percent. Meanwhile four replications for boys and
seven for men, girls and women were required to
rank individuals’ energy intake (Pereira et al., 2010).
Furthermore, some studies have also emphasized
the need to adjust within- and between-subject
variability for demographic differences between
subjects, because variations in intakes can result
from differences in age, sex, smoking status or
physical activity, as well as the season and the size
of family. For example, results obtained by Stote
et al. (2011) showed that in the United States of
America, to estimate energy and macronutrient
intakes during a six-month period, overweight
and obese adults needed 5–10 and 12–15 days of
24-hour recalls, for men and women respectively.
However, a balance between scientific rigour
and practicality is often what actually occurs in
practice, commonly using 4–5 days to assess
individual intakes of energy and macronutrients.

because even small economic differences might
impact

intakes,

between-person

and

subsequently

variation

(Willett,

increase
2013b).

Similarly, Harrison (2004) suggests that this
popular belief is not supported by evidence and
intra-individual variability should be taken into
account. Any assumption that the assessment
of homogenous diets might require a smaller
number of assessment days may not be correct.
It was reported that a 6-day 24-hour recall was
sufficient enough to estimate intakes of energy,
carbohydrates, iron and vitamins A and C in
pregnant Indonesian women, with a precision
of ±20 percent of the true intake (Persson et
al., 2001). Besides, other authors reported large
within-person variation in the nutrient intakes
of pregnant women in rural Malawi, despite
limited dietary diversity. In this case, 8–23 days
were required to measure energy, protein,
carbohydrates and fibre intakes, and 95–213 days
for micronutrient intakes, within an error range of

Number of days of recalls or records of food

±20 percent from the true intake (Nyambose et

intake is also a source of dietary variability.

al., 2002).

Results of a landmark study conducted in the
United States of America by Basiotis et al. (1987)
observed a large variation in the number of days
of food intake records needed to predict typical
nutrient intakes among individuals for the same
nutrient, and within individuals for different

3.2 Individual, community
and culturally–
specific issues in low
resource settings

nutrients. They reported that to assess energy

Accounting for cultural aspects when assessing

intake, the fewest number of days required was

diet helps to ensure data accuracy and project

31. Meanwhile the longest period required was

success (Cassidy, 1994; Harrison, 2004; Kigutha,

for vitamin A: an average of 433 days.

1997). Awareness of such aspects and their

The day-to-day variability in low- and middle-

influences is of upmost importance, both at

income countries is less frequently examined
than in high income countries. The popular belief
that:
‘diets of poor people in non-industrialized parts of
the world are homogenous; therefore, day-to-day
variability does not need to be taken into account

individual and community level. At individual
level, food preferences, taboos, specific socioeconomic characteristics (such as high priced
foods, preservation and transportation facilities,
low socio-economic status and inability to
adapt to temporary shortfalls in income) and
also demographic ones (literacy and household
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composition) affect food habits. It must be noted

benefits (i.e. food or monetary aids) for reporting

that dietary assessment in low resource rural

low consumption (Kigutha, 1997). Furthermore,

areas poses additional methodological challenges

under-reporting of energy intakes has been shown

and differs from low resource urban areas in

to increase with an increased BMI (Livingstone

terms of food systems, food habits, culinary

et al., 2003). Furthermore, studies have revealed

practices, accessibility and food supply. Studies

that underreporting is associated with lower

comparing food consumption of individuals from

levels of education and socioeconomic status, as

these two areas reported significant differences

well as high socioeconomic status and high levels

in dietary patterns and nutritional intakes, often

of knowledge on the subject of health and diet

determined by differences in dietary habits and

(Rasmussen et al., 2007). Moreover, if innovative

demographic composition (Andrissi et al., 2013;

technologies such as digital cameras, mobile

Omigbodun et al., 2010; Oninla et al., 2007). In

phones and computers are to be used for dietary

a study conducted among Peruvian children,

data collection in low resource areas, issues such

the authors measured the relationship between

as literacy level of the respondents, availability

dietary pattern and growth in both urban and rural

of electricity and Internet connectivity come into

settings. The authors noted a difference in dietary

play (Gemming et al., 2015; Illner et al., 2012).

pattern in the two study locations, specifically in
the level of fat consumption (Andrissi et al., 2013).
This variation in dietary pattern highlighted the
importance of considering differences associated
with distinct study settings prior to conducting a
dietary assessment.

dietary assessment is strongly encouraged:
such individuals would be able to build strong
relationships with community leaders to increase
participation rates and to make sure accurate
information is communicated regarding the

Furthermore, a number of additional factors

purpose and procedures of the assessment. He or

should be considered prior to conducting dietary

she would be familiar with the community’s food

surveys in low resource areas, including low

practices and cultural values, provide important

literacy rates, accessibility to target population

cultural information in order to adapt the study

groups, and costs (Kigutha, 1997). Assessing

protocols and tools, and to translate the dietary

the diets of people with low literacy levels also

assessment tool and relevant materials into the

requires careful choice of an appropriate dietary

local language. The time frame for data collection

assessment method. Collection of 24-hour recalls

should be carefully considered, given that meal

over multiple days, and food records collected by

patterns – including the frequency and times of

trained field workers under direct observation, are

eating occasions – can vary by area and season.

both appropriate methods. To improve compliance

Factors to be considered include the distance of

and quality of data collection, field workers

travel to collect water and wood fuel for cooking,

should be aware of the cultural aspects related

and the fact that during the harvest season, people

to the community’s attitude towards face-to-face

spend long hours in the field, and meals for the

interviews, especially regarding local customs

whole household may be served in one pot, with

related to food behaviour and meal patterns.

leftovers being used again on the following day,

Food in many societies is related to social status,

etc.

therefore over-reporting to impress the interviewer
is not unusual (Kigutha, 1997). Similarly, when
survey objectives have not been communicated
clearly, it can lead to misunderstanding of the
study purpose and to a belief about unjustified
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Recruiting locally trained staff to undertake
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3.3 Intra-household
food distribution,
shared eating
occasions and street
food

sharing is not frequently observed as shown in

Sharing food, including eating from shared pots

(food and beverages). Street food has become

and plates, is common among populations in

more prevalent in many urban areas due to rapid

low resource settings, leading to difficulties in

urbanization. In many locations, it can account for

assessing individual food intakes. Extra efforts

one or even two meals per day. Therefore, in low

should be made to capture accurate records of

resource settings, the implications of street food

intakes, taking into account the local cultural

consumed outside the home must be considered

context and examining its influence on recorded

when developing a dietary assessment protocol

intakes. Kigutha (1997) describes one technique to

and when assessing food intake. Another factor

overcome the difficulties faced when measuring

to consider is that dietary quality is affected by

individual intakes from shared plates. The author

the consumption of processed foods and food

suggested asking the family to serve food to an

products. Depending on the degree of processing,

individual participating in the study on a separate

classification and data analysis will change, and

plate from the rest of the family. However, this

have an effect on the information that should

may not be an acceptable cultural practice for the

be collected by food consumption surveys. For

family, or may cause the respondent to change

this reason, FAO has produced a publication,

their usual intake, leading to bias. In another study,

Guidelines on the collection of information on food

investigating 45 Senegalese children, a region

processing through food consumption surveys12.

where eating from a common pot is the norm,

It provides guidance on how to collect accurate

the field workers calibrated handfuls of specific

and reliable information on processed foods and

foods taken by a mother from the common pot

food products when conducting a dietary survey.

(Dop et al., 1994).
Eating patterns and meal frequency are not fixed
in many rural settings and can vary depending
on the season, geographical area, or proximity
to water/fuel. Seasonal variations can arise due
to the demands for agricultural work. During the
lean season, when a large amount of time is spent
in the field, it is more common for food to be
prepared in one pot for the whole day. A method
for gathering information on the local cultural
context, including local and cultural eating habits
and patterns, recipes, typical food portions and
serving sizes, and food sharing practices would
be to employ key informants in the community
and establish focus group discussions. In other
cultures, including regions of western Nepal, food
12

a study by Gittelsohn (1989). This is due to the
cultural belief that the pollution of food occurs by
touching another’s served portion.
A

further

methodological

consideration

to

highlight is the consumption of street food

3.4 Estimation of
portion size
Estimation of portion size can be challenging,
especially in low resource settings given the
absence of standard portion size models for local
foods, the absence of non-standard serving sizes
and measurement tools. Those involved in the
preparation of the survey can use different ways
to avoid potential errors introduced to the survey
during portion size estimation. These include
visual aids such as a food atlas, food models or
empty food packages that include local foods.
It is important to make efforts to devise serving
sizes in a way that is conventional, simple and

http://www.fao.org/3/a-i4690e.pdf
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easy for respondents to follow. This can be done

(Schakel et al., 1997). It is important that users

using tools that the respondents are familiar with

of this guide are aware of the value of identifying

– such as household measures, i.e. cups, glasses,

a full set of updated national/international FCDs

bowls, plates and spoons – calibrated prior to the

for nutrient analysis, as accurate determination of

study (Cassidy, 1994). Providing respondents with

nutrient intakes from dietary studies is dependent

training prior to the study can also help reduce

on the availability of up-to-date FCDs specific to

measurement error. Additionally, protocols to

the countries, regions or localities.

estimate individual portion sizes need to be
developed to account for families that eat from
shared pots or plates (Kigutha, 1997). In this regard,
innovative technologies such as image-assisted
measurement methods to overcome some of the
pitfalls associated with portion size estimation
can be employed (Gemming et al., 2015; Illner et
al., 2012). However, many of these technologies
are still at an early stage of development hence
the effectiveness of using such methods in low
resource settings would need to be evaluated. As
such, validation studies are recommended before
adopting new technologies in different settings.
It is important to take into account the eating
habits of the studied populations in order to make
portion size estimation easier, for example stews
being served on top of a dish can cover other
foods underneath.

3.5 Availability of food
composition data
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Due to a lack of resources and capacity in low
resource settings food composition information is
often borrowed from publicly-available resources
such as the USDA13, or FCDs from neighbouring
countries. This approach may not always be
directly applicable to the country in question,
as these FCDs may be lacking information on
local foods consumed or are not as reliable and
up to date as other sources. This may result in
the introduction of a variety of errors. Kigutha
(1997) remarked that a lack of an appropriate
database that takes into account regional specific
consumption patterns and local foods was one
of the main barriers when interpreting food
consumption data in the study. Harmonizing FCDs
from different countries can also occur, creating
comparability problems. However, programmes
have been developed to merge different FCDs,
such as The European Food Information Resource,
which helps to harmonize databases among
European countries14.

A food composition database (FCD) is needed

Outdated FCDs may not include updates on

to convert dietary data into energy and nutrient

new foods or new food compositions (e.g. a

intakes. The number of food items included in

manufacturer’s formulation may change) or up-to-

FCDs may vary from database to database. It is

date information on fortified or processed items.

essential that FCDs are continuously updated to

This can lead to inaccurate measures of nutrient

provide new foods and food composition values.

intake. Converting food consumption data into

Furthermore, the best values included in FCDs

measures of nutrient intakes via matching to

should be analytical data derived from a laboratory

specific FCDs is challenging and critical for

that include local foods as much as possible.

obtaining high quality estimates of nutrient

Nonetheless due to financial constraints this may

intakes. Food matching aims for the highest

not be feasible, leading to the estimation of values

quality match possible by identifying the most

based on borrowed data from non-local foods

appropriate food in the most applicable FCD. If

13

USDA, National Nutrient Database https://ndb.nal.usda.gov/ndb/search (Accessed 1 December 2016)

14

The European Food Information Resource http://www.eurofir.eu/home/ (Accessed 1 December 2016)
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obtaining this is not possible, it is recommended

can be minimized by increasing the number of

to use a stepwise approach, i.e. to search for the

measurements.

highest quality food match. To properly assess
nutrient intake, there can be no missing food
composition values, and therefore, a food match
must be made. For further information on how to
perform food matching, readers can refer to the
FAO INFOODS Guidelines for Food Matching15.
INFOODS16 is also assisting countries in compiling
and publishing food composition databases and
tables according to international standards. The
INFOODS website provides additional information
on work that has been undertaken regarding
food composition databases, and a number of
relevant technical documents on food matching,
internal checks on food composition data prior to
publication and guidelines for converting units,

• Systematic

errors

may

be

respondent-,

food- or interviewer-specific and can result in
underestimated or overestimated associations;
these type or errors cannot be minimized by
increasing the number of measurements.
Major

measurement

nonresponse

bias,

errors

are

respondent

due

to:

biases,

interviewer biases, respondent memory lapses,
incorrect estimation of portion size, supplement
usage, coding errors, mistakes in the handling
of mixed dishes, etc. (Gibson, 2005). Table 12
describes possible sources of error that should
be considered in different dietary assessment
methods. Depending on the population group

denominators and expressions17.

being studied, it is important to employ appropriate

3.6 Measurement
errors in dietary
assessment

retrieved and reported to the investigator, and to

Measurement error18 can be in the form of

of various methods. Linear regression calibration,

strategies to optimize the information being
minimize errors. Considerable efforts have been
made in developing statistical techniques to deal
with these errors and to enhance the performance

random error and/or systematic error. The former
reduces precision and the latter results in incorrect
estimates. Hence, it is important to quantify and
correct for these effects. In general, the errors

energy adjustment and analysis of variance can
be used to correct for random and systematic
errors during the data analyses stage (Slimani et
al., 2015).

that affect the validity of a dietary assessment
method are systematic and those associated with
reproducibility are random (Gibson, 2005; Willett,
2013a).

• Random

errors

may

occur

across

all

respondents and all days, causing associations
to be underestimated and even failure to detect
associations in the first place. This type of error

15

FAO INFOODS http://www.fao.org/docrep/017/ap805e/ap805e.pdf (Accessed 1 December 2016)

16

FAO INFOODS http://www.fao.org/infoods/infoods/en/ (Accessed 1 December 2016)

17

FAO INFOODS http://www.fao.org/infoods/infoods/standards-guidelines/en/ (Accessed 1 December 2016)

18

For an interactive way to learn more about the implications of measurement error, readers are also encouraged to visit the
Measurement Error Webinar Series, organized by collaborators from the National Cancer Institute, the Office of
Dietary Supplements, the United States Department of Agriculture, the Gertner Institute, Texas A&M University, and Wake
Forest University.
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Weighed food
records*

+
+
+
+
+

±
-

+

+

-

+

+

-

±

-

+

Food composition table

Food coding

Incorrect weighing of food

Reporting error

Diet variations with time
and season

Wrong frequency

Modified eating pattern

Respondent memory lapses

Portion size estimation

SOURCE OF ERROR

Estimated
food
records*

+

+

+

-

+

+

-

+

+

24-hour
recall*∞

+

+

+

+

+

+

-

+

+

Dietary
history

Table 12 - Sources of errors in direct dietary assessment methods for assessing food and nutrient intakes

+**

+

+

+

+

+

-

+

+

FFQ

-

+

+

+

+

+

-

+

-

Brief
dietary
instruments

-

-

+

-

+

-

+

+

-

Duplicate
meal
method
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±

±***

±
±

Weighed food
records*

Estimated
food
records*

±

+

24-hour
recall*∞

+

+

Dietary
history

±

*** Occurs in cases where a field worker or nutritionist is weighing the food (happens in low resource countries)

** Only in cases of quantitative FFQ

± Means that there is a possibility for the method to be affected by the source of error

∞ Dietary diversity score inherits the sources of errors of the 24-hour recall, when data was collected by a 24-hR recall questionnaire

* Image-assisted dietary assessment methods inherit the sources of errors of conventional dietary assessment methods

Adapted from FAO (2002).

Interview bias

Respondent bias

SOURCE OF ERROR

+

FFQ

-

+

Brief
dietary
instruments

-

-

Duplicate
meal
method
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3.6.1 Misreporting energy
intakes

reported

energy

intake

with Total

Energy

Expenditure (TEE), often measured by using
biomarkers for energy intake (DLW technique)

Misreporting is characterized by the reporting

(Subar et al., 2003). However, this method is

of implausibly low (underreporting) or high

expensive because it requires laboratory-based

(overreporting) energy intakes at person or group

investigation. A review conducted in low resource

level. Energy intakes are often used as proxies of

countries found that only a few studies concerning

dietary intakes, therefore, if energy intakes are

underreporting have been conducted, and none

underestimated then intakes of other nutrients are

of them have used DLW. Most of these studies

also underestimated. Underreporting is a widely

have used an alternative approach to identify the

acknowledged limitation of dietary assessment

degree of underreporting, using the standard

methods characterized by unlikely low reports

equation for estimating basal metabolic rate

of habitual energy intake. Underreporting can

(BMR) for different ages, gender and body weight,

occur because of the presence of systematic bias

as proposed by (Schofield, 1984). On the other

and differential misreporting, and can lead to an

hand, the Goldberg cut-off method is also used,

overestimation of undernourishment prevalence.

despite concerns about its accuracy (Tooze et al.,

The magnitude of underreporting varies with

2012). It is based on the assumption that energy

different dietary assessment methods (Burrows

intake (EI) is equal to total energy expenditure

et al., 2010; Poslusna et al., 2009). A better

(TEE) assuming weight stability and using a

understanding of other factors and mechanisms

95 percent confidence internal for statistical

that are inter-related when dietary data are

comparison with reported EI/BMR and physical

gathered will help enhance the quality and

activity level (PAL), given by TEE/BMR (Black,

accuracy of dietary assessment surveys. Such

2000; Coward, 1998). Information on PAL can be

factors include body weight and BMI, gender,

obtained by observing physical activity, applying

socio-economic position, memory disturbances,

lifestyle questionnaires to the target population,

motivation and social expectations (e.g. dieting),

or generating information from very similar

and the nature of the study environment. Specific

samples. An EI/BMR ratio below the calculated

social mechanisms involved in producing errors

cut off indicates implausible reported energy

may include lack of motivation and deliberate or

intake, i.e. energy intake is too low to reflect the

subconscious errors in recordings. These may

true habitual energy requirements. Increasing the

be inevitable in some groups or linked to the

number of days of dietary assessment may help to

nature of the activity itself. Memory disturbances

resolve this issue, because it increases precision

can be especially prevalent in the elderly, while

and reduces within-person variability. However, it

other social groups may demonstrate disturbed

should also be noted that long recording periods

perceptions of body image, a preoccupation

reduce reporting accuracy because they increase

with weight, and therefore an unhealthy attitude

fatigue and boredom. Rankin et al. (2011) assessed

towards food leading to the unintentional or

energy intakes by 24-hour recalls investigating

intentional misreporting of dietary intakes (Hill et

a group of peri-urban African adolescents and

al., 2001).

compared the results with estimated energy

19

Validating dietary surveys to identify the degree
of misreporting can be carried out by comparing
19
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expenditure. The latter was estimated using BMR
equations and estimated physical activity factors

In a state of energy balance, energy intake is assumed to be equal to TEE considering that the individual’s weight is stable.
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derived from the previous day’s physical activity
recall. After calculation of energy expenditure,
the relative validity of reported energy intake

3.7 Reproducibility in
dietary assessment

derived from multiple 24-hour recalls was tested

Reproducibility, also referred to as precision in

using correlation analysis. It was reported that

dietary assessment, assesses the degree to

the 24-hour recalls collected at five different

which a method provides similar results when

measurements over two years offered poor

used repeatedly (on two or more occasions).

validity between energy intakes reported (EIrep)

Reproducibility is commonly determined by a

and

(EIest).

“test-retest” design, where the same dietary

Goldberg’s formula identified cut off points for

method is repeated on the same subject over

under and over reporting of energy intake. The

the same time period, after a defined time

ratio EIrep: EIest was calculated and compared

interval between repetitions. True reproducibility

with the Goldberg cut-offs, indicating that 87

cannot be assessed, because it is not possible

percent of the boys and 95 percent of the girls

to replicate observations in dietary intakes;

underreported their dietary intakes, whereas only

only estimates can be obtained (Gibson, 2005).

2 percent of boys and girls over reported their

Reproducibility of a dietary assessment method

energy intakes (Rankin et al., 2011).

is affected by a series of factors that need to be

Managing misreporting prior to data analysis has

taken into consideration (Gibson, 2005; Patterson

energy

expenditure

estimated

been carried out in different ways: for example,

et al., 2004; Willett et al., 2013):

by excluding individuals who have an EI/BMR

• Time interval between administrations; the

ratio below the calculated cut off (note that

selection of the time interval depends on

this may leave out individuals who do in fact

the time frame of the dietary method used.

have a true low intake level), or by performing

It is preferable to choose non-consecutive

energy adjustments. Misreporting cannot be

days. An interval of four to eight weeks was

completely avoided, because of the self-report

recommended (Block et al., 1989) to ensure

nature of the dietary assessment methods.

that the second measurement does not

Nevertheless it is important to attempt to deal

influence the previous one.

with this, especially in regard to factors affecting
a subject’s memory lapses – one of the main
causes of under-reporting (Poslusna et al., 2009).
Solutions can include a more careful design of the
study so that it uses appropriate methodologies

• The mode of administration will depend
on the selected dietary method. The same
method of administration should apply to other
respondents of the same study.

and standardized procedures, along with the use

• The method used to estimate portion size,

of visual memory aids and effective interpersonal

including approaches and tools, must be

communication between respondents and field

consistent throughout.

workers to ensure the quality of the reported data.

• Seasonality can cause changes to food habits,
and therefore must be taken into consideration
in any dietary assessment. This is especially
important in low-resource countries where
seasonality may greatly alter food access and
food availability for people.

69

Dietary assessment - A resource guide to method selection and application in low resource settings

• Sample size should be calculated by taking

data). If the aim is to assess reproducibility at an

into consideration the degree of precision of

individual level, the simplest statistical method is

a specific dietary method, provided that the

to calculate the percentage of misclassification,

within-subject variation is known.

by comparing the number of pairs with exact

• The intake of nutrients may have changed
between the intervals of the two assessment
periods as a result of daily variation of food
intake.
Increasing the number of recalls or records
improves reproducibility by decreasing the effect
of random measurement error on the mean. The
number of recall and record days would also depend
on the variability of the nutrient of interest and the
dietary method used. The reproducibility of any
dietary method is a function of the measurement
errors (see section 3.6 on measurement errors)
and uncertainty resulting from true variability in
daily nutrient intake and modulating factors such
as sex, age, seasonality, dietary habits, etc. Steps
can be taken to minimize measurement errors
and confounders; however, actions should not
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agreement. Alternatively, the limits of agreement
and 95 percent confidence intervals between
two replicates can also be calculated (Bland et al.,
1986). The source of true variability may certainly
affect

reproducibility.

Nonetheless,

although

there may be disagreement between the data
collected from dietary assessments on two
separate occasions, the method may not have
a poor reproducibility but the food intake of the
individuals may indeed have changed (Gibson,
2005). A dietary assessment method may have
good reproducibility and yet have poor validity,
but a method that has a good validity cannot have
poor reproducibility.

3.8 Validity in dietary
assessment

be taken to minimize true variation in daily intake

Validity assesses the degree to which a test

since it characterizes the true usual intake of a

method actually measures what it is intending

group of subjects. The sources or true variability

to

in nutrient intakes include: between- and within-

developed to evaluate usual intakes in subjects

subject variability, age, sex, daily variation,

are the most difficult to validate because the true

seasonality and sequence effect (Gibson, 2005).

intake level can never be known with absolute

These are described in further detail in section

certainty. Thus, the absolute validity of dietary

3.1, sources of dietary variation.

assessment methods is only determined in

Between- and within-subject variability can be

dietary studies that involve a limited number of

estimated statistically using analysis of variance,

subjects or cover a short time frame (Gibson,

as long as data of two or more days of food

2005).

intake is available, in at least a subsample of the

Alternatively, relative validity studies assess the

population. This implies that between- and within-

extent of agreement between the “test” and the

subject variability cannot be calculated for FFQ or

“reference” method (please note that throughout

dietary history, which collect retrospective data

this resource guide, the words “validity” and

that do not vary from one day to another. Statistical

“relative validity” will be used interchangeably).

methods to assess reproducibility, at group level,

Relative validity is a process where dietary

based on the test-retest design include: a paired

estimates from a test method are compared

t-test for comparing the mean intakes (when

with those from a reference method, which has

data is normally distributed) and a Wilcoxon

a greater degree of demonstrated validity (Brink,

matched-pairs or signed-rank test for comparing

1991). Table 13 presents examples of the pairing

the median intakes (for non-normally distributed

of test dietary assessment methods and the

measure.

Dietary

assessment

methods

3. Methodological considerations

Table 13 - Examples of pairing test dietary assessment methods and reference methods
Test method

Reference method

Single 24-hour recall

Single day weighed record

Multiple 24-hour recalls

Multiple day weighed records

FFQ over 1 year

Four 7-day weighed records at 3-month intervals
over 1 year and spaced to account for seasonal
variation

Dietary history over 1 month

Single day weighed record spaced evenly over 1
month, the number depending on the nutrients

Reproduced from Gibson, 2005.

reference methods. The purpose of conducting

• Socioeconomic status, ethnicity and health

validation is to better understand how the test

status of the subjects. This may affect the

method works in particular research settings

outcome of validity studies through their link

and to use that information for more accurate

with dietary diversity, as was shown in the

interpretation of the results from the overall study.

validation of a FFQ (Kristal et al., 1997).

When designing validity studies, please refer to:

• The selection of subjects, who should be
representative of those in the main study.
Validation studies are relatively expensive
to conduct, and are done in small samples
compared with the size of the main study. The

• The study objectives. The reference method
must have the same study objective and must
measure similar parameters over the same
time frame (i.e. the current, past or usual
intake) as the test method (see the possible
levels of objectives in Table 14) (Gibson, 2005).

validation sample, however, should be large

• The sequence and spacing of test and

enough to estimate the correlation between

reference methods also needs to be considered

the test and the reference method with

carefully. In general, the test method should

reasonable precision (Thompson et al., 2013).

be administered prior to the reference method

Increasing the number of respondents and

in validation studies, in order to simulate the

decreasing the number of repeat measures per

situation chosen for the proposed study.

respondent can often help to increase precision

Spacing between the administration of the

without extra cost. It is recommended that

methods is equally important, so that the

the subsample is randomly selected with the

completion of the test method does not

sample size of the main study.

influence responses to the reference method

• The subject’s physiological characteristics,

(Gibson, 2005).

including sex and age, as validation studies

The reference method must also differ from the

have shown that the response of women to

test method in terms of specific primary errors.

dietary assessment differs from that of men

This means that errors in the reference method

(Johnson et al., 1994). Thus, validity studies

should be independent from those in the test

should be tested separately on both men and

method and also of the true intake (Nelson, 1997).

women.

Therefore, the reference method must differ from
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the test method in aspects such as reliance on

Comparison of means and medians

memory or the method used for estimating portion

• Tests to measure the comparison of means

size (Gibson, 2005). More about measurement
errors can be found in section 3.6. The subsequent
data analysis, in validation studies, quantifies the
relationship between the test method and the
reference method, and the resulting statistics can
be used for a variety of purposes. Readers are
advised to seek statistical advice before conducting
this task. The statistical methods to be used to
evaluate validity will depend on the objectives of
the study. For example, for a level one objective
(See Table 14) only the extent of the agreement
on a group basis is required, but for levels two to
four objectives, an assessment of the validity of
individual dietary intake is required. Any assessment
of validity should consider each nutrient of interest
separately. In addition, confounders such as age,
sex and food habits must be considered in the
interpretation of the results (Gibson, 2005). There
are different statistical approaches that can be
used in validation studies, for detailed information
readers are recommended to consult chapter 8
of Design Concepts in Nutritional Epidemiology
(Nelson, 1997). In general, it is suggested that
more than one statistical method should be used
for more accurate interpretation of the results.
The first step prior to conducting any statistical
tests is to check if the data generated are normally
distributed (Shapiro et al., 1965; Vickers, 2005).
If this is the case, a parametric statistic test20
should be used. If the distribution of the nutrient
intakes is skewed (non-normally distributed),
attempts should be made to normalize the data
(i.e. log-transformations) or follow non-parametric
statistical tests (Nelson, 1997; Vickers, 2005).
Please find below a brief description of some of
the statistical methods used to assess validity
(Bountziouka et al., 2010; Gibson, 2005; Lombard
et al., 2015; Nelson, 1997):

20

or medians (unpaired comparisons) for a level
one objective to assess validity at group level.
The validation should assess the ability of the
test method to reflect the group mean intake.
Comparison between test and reference
measures of mean or median nutrient intakes
are best examined using a t-test (parametric)
or a Wilcoxon signed rank (non-parametric)
test respectively (Gibson, 2005; Nelson,
1997). These tests will inform if the two means
or medians are statistically different (e.g.
P<0.05, P<0.01) at some predetermined
probability level (e.g. probability 95 percent, 99
percent). Careful interpretation of the results
should follow the statistical analysis. For
example, if differences between the means/
medians for the test and reference methods
(i.e. P>0.05 for a 95 percent probability) are
not significant for multiple nutrients and if
the differences are in different directions (i.e.
positive and negative) there is no bias present
in the test. This means that the test method
can be used to replace the reference method.
Landais et al. (2014) assessed the validity
of a FFQ in Morocco by comparing it with a
24-hour recall. The authors used a Wilcoxon
signed rank test to compare the mean food
intakes. It was found that the test method
FFQ slightly underestimated mean fruit and
vegetable intakes by 10.9 percent, and this
underestimation was significant at P=0.006.
The authors also used Spearman correlations
and Bland–Altman plots to assess the validity
of the test method. They concluded that the
FFQ in this study was valid to be used at
population level but not at the individual level
(Landais et al., 2014).

Parametric statistics is a branch of statistics which assumes that sample data comes from a population that follows a
probability distribution based on a fixed set of parameters. A non-parametric model differs precisely in that the parameter is
not fixed and can increase, or even decrease if new relevant information is collected.
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prior to conducting the correlation analysis

Correlation analysis

• Correlation

coefficients,

i.e.

Pearson

(parametric) and Spearman (non-parametric),
measure the strength of the relationship at
individual level, between the intakes when
conducting the test and the reference methods.
Correlations have a maximum value of +1,
indicating positive correlation and a minimum
value of –1, indicating negative correlation.
Values around 0 reflect no linear relationship
between the two measurements. For example
Coulibaly et al. (2009) used correlations (in
addition to comparisons between groups
t-tests) for assessing the validity of an FFQ
compared with 48-hour dietary recall in Mali.
In this study the correlation between protein
intakes estimated by the FFQ and the 48hour recalls was 0.63 (P<0.0001) (Coulibaly
et al., 2009). The P value indicates that the
correlation between the two methods was
highly significant. In addition, in most cases,
the reference method is itself imperfect and

(Bingham et al., 1997). Energy adjustment is
determined by means of the nutrient density,
dividing each nutrient value by the energy intake
of that particular subject. Nutrient density is
then used in statistical analysis instead of the
original value of nutrient intake (Bingham et
al., 1997). The correlation coefficient describes
only one aspect of agreement between the
two dietary methods. Several authors have
noted that poor agreement between the test
and reference method can exist even when
correlation coefficients are high (Bingham et
al., 1994; Bland et al., 1986). A detailed review
on the limitations of correlation analysis for
validation of dietary assessment methods
was addressed by Bland and Altman (Bland
et al., 1986). Thus, a preferable alternative
is to use linear regression analysis, and/or
additional statistical measures of agreement
to characterize the relationship between the
test and reference methods.

subject to within-person variation or day-

Regression analysis21

to-day variability (see measurement error

• Regression analysis can be considered an

section 3.6). In these cases, measures such
as correlation analysis may underestimate
the level of agreement with the actual usual
intake. This type of underestimation is known
as “attenuation bias”; it can be addressed
through the use of measurement error models
i.e. de-attenuating the correlation coefficients,
using the ratio of intra- to inter-subject variation
(the variance ratio) as calculated from the
replicate observation in the reference method.
This correction will result in estimates that
nearly reflect the correlation between the
diet measure and true diet (Carroll et al.,
1998). Likewise, various researchers have
recommended energy-adjusting nutrient intake

extension of correlation analysis. In a linear
regression, total energy intake is designated
as an independent variable (x) and intake of
the nutrient of interest as a dependent variable
(y). This analysis aims at finding the best
mathematical model (y= a + mx) for predicting
the dependent variable (y) from the independent
variable (x) (Beaton, 1994). To measure how
well the data fit, a regression coefficient can
be obtained by calculating r-squared (r2) (the
closer to 1 the better the fit). When the model
is adjusted a t-test can be used to assess
whether the slope (m) of the regression line
is statistically significant and how far away it
is from zero. If so, the model indicates that

21

Linear regression attempts to model the relationship between two variables by fitting a linear equation (y= a + mx) to
observed data. One variable is considered to be an explanatory variable (x), and the other is considered to be a dependent
variable (y). For example, one can use this to relate the weights of individuals to their heights, or in this case to relate the results
from two dietary assessment methods. http://www.stat.yale.edu/Courses/1997-98/101/linreg.htm (Accessed 1 December 2016)
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the test method is valid to be used instead of

in the same category of distribution according

the reference method. (Hernández-Avila et al.,

to both methods. This means that perfect

1998) in Mexico validated a semi-quantitative

agreement would be reached with 100 percent

FFQ against 24-hour recalls, where validity

of subjects falling in the same category by

was evaluated using regression analysis (and

both methods, and zero percent in adjacent or

correlation coefficients). The authors found

opposite thirds (Nelson, 1997). (Jackson et al.,

significant regression coefficients between 24-

2001) evaluated the validity of a quantitative

hR recall and FFQ, ranged from 0.147 to 0.55

FFQ

for Vitamin B6 and carotenoids respectively.

African

The regression correlations were significant

Results from both methods were grouped

(P<0.05, P<0.0001) for most of the nutrients

in quartiles with cut-off points for quartiles

(n=24), except for polyunsaturated fat, folic

determined separately for each method.

acid, vitamin E and zinc. It was concluded that

Agreement in cross-classification by the two

the test-FFQ provided a useful estimate by

methods was assessed as the proportion of

which to categorize individuals by level of past

participants similarly classified in the highest

nutrient intake.

or lowest quartiles, and misclassification was

Additionally, more complex multiple regression
models can be applied. Such models can allow
for control over the effect of confounders (i.e.
smoking, total energy intake, BMI, etc.) (Nelson,
1997). Readers can find more examples of these
multiple regression models in the following
references: Martin-Moreno et al., 1994; SanzGallardo et al., 1999.

origin,

among

against

Jamaicans

24-hour

of

recalls.

assessed as the proportion classified into
the opposite extreme quartile, for nutrients.
The

percentage

of

participants

similarly

classified by both instruments ranged from
31.6 percent for retinol to 100 percent for
alcohol in the lowest quartile, and from 24
percent for retinol to 60 percent for alcohol
in the highest quartiles. Misclassification was
low (one or two persons) for most nutrients

Cross-classification

but was higher for retinol (16 percent) in the

• Cross-classification

consists

of

grouping

lowest quartile and polyunsaturated fat (29

of

percent) in the highest quartile. It was concluded

consumption (i.e. tertiles (thirds), quartiles

that this test-FFQ showed reasonable validity and

(fourths) or quintiles (fifths)) by the test and

was suitable for estimating the habitual intakes

reference methods. The percentage of subjects

of energy and macronutrients, but was poor for

being correctly categorized into the same

some micronutrients like retinol (Jackson et al.,

category and the percentage misclassified in

2001). More examples of cross-classification

the opposite category is determined (Gibson,

can be found in FFQ validation studies (Klipstein-

2005).

Grobusch et al., 1998; Martin-Moreno et al., 1993).

subjects

into

different

Cross-classification

categories

evaluates

the

ability of both methods to classify individuals
similarly in categories of nutrient intake. This
method is commonly used to validate FFQ.
The cross-classification will reflect how well
the FFQ separates the subjects into classes
of intakes and thus provides an estimate
of the validity of the test methods. If the
test and reference methods were in perfect
agreement, every subject would be classified
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questionnaire

Bland–Altman plots

• Bland–Altman plots are a more reliable
method than the correlation coefficient when
assessing validity (Bland et al., 1986). The
plots are constructed using the mean and the
standard deviation of the difference between
the test and the reference method for energy
and each nutrient intake, evaluated on the

3. Methodological considerations

same subject (Bland et al., 1986). The Bland

image-assisted 24-hour recall compared with

Altman plot is drawn for each nutrient and

a weighed food record conducted in Bolivia by

depicts the mean of the test and reference

Lazarte et al. (2012). The authors found that the

intake (for each subject) plotted against the

variation around the mean difference line was

difference between each pair of observations

in the range of 0.9 to 6.0 percent for nutrients

(See Figure 3). If there is no bias in the test

and energy intake. For iron, a difference of 5.1

method, the differences will cluster along the

percent with 95 percent confidence limits at

horizontal line at zero (y=0), and the mean

16.7 and 6.3 percent was found. Moreover,

difference will be close to zero. The plot can

the plot indicated that the differences were

also indicate if the differences between the

random and did not exhibit any systematic

two methods become progressively smaller

bias or trend; therefore, this is consistent over

or larger while increasing the intake (Bland

different levels of mean intake (Lazarte et al.,

et al., 1986; Gibson, 2005). In addition, it is

2012). Thus the test method, in this study,

recommended to calculate the 95 percent

would be likely to provide comparable results

confidence limits for the difference between

to those obtained from the reference method

both methods. Therefore, the plots and the

for the assessment of individual intake.

confidence limits will indicate if the agreement
between the test and the reference methods
is acceptable. For example, Figure 3 shows the
plot for iron intake from a study validating an

Figure 3 - Difference in mean iron intake estimated by a 24-hour recall and a weighed food record
1.50

d
Mean + 2SD
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-0.50

Mean

-1.50
Mean - 2SD

-2.50
7.50

10.00

12.50

15.00

17.50

20.00

Mean of Iron Intake [mg] from FP 24 hR and WFR
Source: Lazarte et al., 2012, reproduced
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The validity of self-reported intakes has been
questioned on a number of occasions, on account
of the influence of misreporting and in particular
of under-reporting. A more objective approach
to validate dietary assessment methods is the
use of biomarkers. Biomarkers are external
independent markers of nutrient intake. They
respond to the intake of nutrients, preferably
in a dose-dependent manner and are available
for assessing energy and a limited number of
nutrients. They are increasingly being used to
overcome the limitations of reference dietary
assessment methods (Gibson, 2005; Hedrick et
al., 2012; Thompson et al., 2013; Trabulsi et al.,
2001; Willett et al., 2013). However they are also
subject to error. The high cost of these techniques
also make them impractical for validating every
dietary assessment study. Most biomarkers are
measured in body tissue or fluids. Biomarkers
such as DLW.22, used to measure energy
expenditure (Black et al., 1997; Hill et al., 2001), 24hour urinary nitrogen excretion to validate protein
intake (Black et al., 1997) and urinary potassium
as a biomarker of potassium intake (Freedman et
al., 2014; Freedman et al., 2015) are widely used
and often considered as reference standards to
validate nutrient intakes.
In addition, several factors affect the reproducibility
and validity of dietary assessment methods:

• dietary

changes

in

the

time

between

administrations of the questionnaire;

• quality and adequacy of the reference data (i.e.
food composition tables).
Most of these factors are under the control
of the investigator, and thus can be controlled
and improved. However, as in any survey
methodology, dietary assessment methods are
subject to measurement error, which is explained
in detail in section 3.6. Due to time and financial
constraints, such reproducibility and validity
studies are often undertaken in a subsample of
the main population, and used as test-reference
approaches. Results of the evaluation study
are taken into consideration when interpreting
the dietary evidence obtained from the main
study method and sometimes result in a partial
correction of these results (Willett, 2013a).

3.9 Quality control and
data analysis on
dietary assessment
Prior to beginning the analytical process, careful
consideration needs to be given to assessing
missing data and outliers to ensure data quality.
One method used to avoid errors when conducting
a dietary assessment is to review the forms
during the study, to ensure all information has

• respondents’ abilities to respond accurately,

been entered correctly, either by the investigator

due to cognitive abilities, literacy and numeracy

or the respondent. However, this method may

skills;

be useful when assessments are carried out

• respondent

characteristics

(i.e.

children,

adolescents, elderly, low literacy, etc.);

• measurement errors of the instrument;
• the error-proneness of the response format
affected by the questionnaire design;

• quality control of coding;
22

over the phone or by mail (Dennis et al., 2003).
Furthermore, criteria need to be set for the
exclusion of over-reporting and under-reporting of
energy intakes. However, any proposed criteria
must be carefully selected to avoid excluding
valid subjects who should stay in the final data
set. Criteria for inclusion/exclusion have been
developed by generating prediction equations

DLW technique involves enriching the body water of a subject with an isotope of hydrogen (*H) and an isotope of oxygen
(*0), and then determining the washout kinetics of both isotopes. It’s a method for measuring energy expenditure in freeliving people, providing estimates of habitual expenditure over a time period of 10–20 days. https://inis.iaea.org/search/search.
aspx?orig_q=RN:21093729 (Accessed 20 April 2016)
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based on indirect calorimetry or DLW (Ventura et

when extrapolating the results. This is expressed

al., 2006). Ranges based on arbitrary allowances

as the confidence interval measuring the precision

(500–3 500 kcal/day for women, 800–4 000 kcal/

of the sample estimates.

day for men) have also been utilized to exclude
outliers from the final data analysis. In addition,
the following actions may help to ensure data
quality:

The mean intake of a population group, based on
the measurement of a single day dietary intake
that is normally distributed, is the best estimate of
the central tendency. If the objective of the study

• the organization of an international nutrition

is to investigate the differences between the

coordinating team to supervise nutritionists at

mean values of two separate population groups,

country and field levels, and to certify dietary

and to determine if the differences present

interviewers;

between them truly exist or are by chance, a t-test

• country-specific training and certification of all
staff by competent international and national
authorities, based on standard procedures
adapted for each country (forms, manuals,
materials, and quality control procedures);

• complete and valid food consumption nutrient
databases to determine nutrient intakes.

can be applied. Moreover, a Fisher’s or Wilcoxon’s
test can be used to assess whether the variances
are homogenous. Alternatively, if mean intakes of
two or more target population groups are under
investigation, an analysis of variance test (ANOVA)
can be conducted. Analyses of the percentage of
individuals at risk of inadequate intake levels can
be generated by looking at usual dietary intake

Prior to the start of a study, a statistician needs

data (where collection of dietary intake takes

to be consulted on the correct sample size

place over a minimum of two days). The risk of

calculation, study design to be used and what

inadequate intakes can be examined against other

data analysis method should be employed. The

variables (e.g. education, sex, socio-economic

statistical analysis method used is dependent on

status) and the magnitude of the association

the objective(s) of the study. The investigators

between the variables can be measured using a

must ask themselves if the aim of the study is

number of different tests, including a chi-squared

to characterize mean intakes of a group (requiring

test, relative risk or odds ratio. For further details

the measurement of a single day food intake)

on statistical tests and procedures, refer to

or to define the usual intake distribution of a

Gibson et al., 2008; Willett et al., 2013.

group from the dietary information collected at
individual level (requiring the collection of more
than one day of dietary data). Assessing the
distribution and central tendency of dietary data
is an important first step for the data analysis
process. If data are skewed, transformations
can be applied to normalize the distribution
before applying statistical procedures. However,
if the distribution cannot be transformed, nonparametric statistical tests can be applied. In
many dietary intake studies, a representative subsample of the population is randomly selected to
participate in the study. The sample is assumed
to be representative of the whole population;
however, there is always a degree of uncertainty
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Selecting a direct dietary
assessment method

Throughout this guide, the need to address a
number of issues prior to selecting a dietary
assessment method is emphasized. Depending

4.1 Study objectives in
dietary assessment

on the study objectives, available resources,

The study objective, a specific result that a

target population characteristics and cultural

research project aims to achieve within a specified

considerations, a suitable method that imposes

time frame and given resources, will influence

minimum

provides

the dietary assessment method chosen for

accurate and reliable dietary information would

measuring dietary intakes. According to Gibson

be the best option. This section will address key

(2005), the possible study objectives could be:

respondent

burden

and

factors to be considered prior to the selection
of a direct dietary assessment method, such as
the importance of identifying the study objective,
selecting the appropriate study design and
technical and financial considerations. This will

• to determine the overall nutritional status of a
population or subpopulation;

• to

identify

• to

characterize

to facilitate the selection of a suitable dietary

of

malnutrition

method from the Oxford Handbook of Nutrition

subpopulation;

along with a summary of the major features of
direct methods, including their strengths and
limitations, to provide readers with a summary
of information described in section 2. Lastly, case

and

populations/

subpopulations at risk of chronic malnutrition;

be followed by a step-by-step guide (Box 10)

and Dietetics (Webster-Gandy et al., 2011)

areas

the

extent

within

the

and

nature

population/

• to identify possible causes of malnutrition
within the population/subpopulation;

• to design appropriate interventions for highrisk populations/subpopulations;

studies of some past projects are also illustrated,

• to monitor the progress of changing nutritional,

underlining the key steps required in the process

health or socioeconomic influences, including

of choosing a suitable method.

intervention programmes;

• to track progress towards the attainment of
long-term goals.
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Table 14 presents the most suitable assessment

information in selecting the appropriate dietary

method for a particular study objective. Four

method for assessing dietary intakes according

levels of accuracy and precision have been

to your study objective.

shown

below,

which

will

provide

guiding

Table 14 - Selection of a method to measure nutrient intakes to meet four possible levels of objectives
Level of
accuracy and
precision

Desired information

Preferred approach

One

Mean nutrient intake of a group

A single 24-hour recall, or single
weighed or estimated food record,
with a large number of subjects and
adequate representation of all days of
the week

Two*

Proportion of population “at risk” of
inadequate intake, i.e. prevalence of
inadequate intake

At least two observations on each
individual or a subsample using
24-hour recall or weighed or estimated
one-day food records

Three*

Usual intakes of nutrients in
individuals for ranking within a group

Two or more observations of 24-hour
recall or food records or a semi-quantitative FFQ

Four*

Usual intakes of foods or nutrients
in individuals for counselling or for
correlation or regression analyses

Even larger number of recalls or
records for each individual. Alternatively, a semi-quantitative FFQ or a dietary
history can be used

*Levels 2–4 depend on within-person variation of the nutrient of interest, which in turn depends on the chosen dietary
assessment method, population, and seasonal variation of intake
Source: Reproduced from Gibson (2005) with permission.
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4.2 Design of the study

considered when selecting an appropriate design

Similarly, the design of a study should also be

information needed, time frame, costs and the

considered and preferably decided upon prior

level of accuracy and precision required. Table 15

to final decisions on method selection. Readers

provides a description of the methods commonly

are directed to Thompson et al. (2013) for more

used in four main study designs, including cross-

information, who provide an excellent review

sectional, case-control, cohort and intervention

of this topic. A number of questions should be

studies.

for a study. These include the type and scope of

Table 15 - Dietary assessment methods commonly used in the design of different studies
Study designs
Cross-sectional

Dietary assessment method
24-hour recall
FFQ
Brief assessment instruments

Case-control (retrospective)

FFQ
Dietary history

Cohort (prospective)

FFQ
Dietary history
24-hour recall
Food records

Intervention

FFQ
24-hour recall
Brief dietary instruments

Source: Reproduced from Thompson (2013) with permission.
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4.3 Technical and
financial aspects to
take into account
Technical and financial considerations related to
expertise and capacity development, time frames,
availability of personnel (including interviewers
and statisticians), equipment, software, etc.
all influence method selection. Drewnowski
(2001) has suggested that the minimum cost for
conducting the analyses of a four-day food record
is US$120, whereas the cost of analyses for a FFQ
is US$0.50 per respondent or US$3.50 for a FFQ
that is optically scanned and machine analysed.
Costs in low resource settings may be higher as a
consequence of tool adaptation required for local
use, and taking into account access to remote or
inaccessible geographical areas and communities.
It must be noted that the cost will depend on
factors specific to each country or situation, e.g.
human resources, sample size, data processing
and analysis, availability of a food composition
table, etc. Fiedler et al. (2013) reported that the
implementation of a 24-hour recall similar to a
HCES on a representative sample of around 8 500
households would cost approximately 75 times
more than a typical HCES analysis to generate
nutrient intake indicators. The authors also
provided estimated costs for various parameters,
including number of provinces, number of health
areas per province, number of supervisors and
enumerators, and number of days’ training,
including field testing. Survey designers should
always consider that financial aspects directly
affect

sampling

methodology

decisions

in

surveys (Harrison, 2004). Some basic guidance
on choosing and carrying out sample design,
and ways to avoid sampling bias, is provided by
Gibson et al. (2008).
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4.4 Supporting
information for the
selection of a direct
dietary assessment
method
The following step-by-step guide to selecting an
appropriate diary assessment method should
complement the readings in earlier sections
of the manual, helping to guide the method
selection process. Please use the steps below
to supplement your decision making process,
providing

guidance

in

choosing

the

most

appropriate assessment method to complement
your specific study.

4.4.1 A step-by-step guide for
method selection
The following step-by-step guide is presented
to support readers on the selection of a dietary
assessment method. The issues presented under
each step should be carefully considered before
selecting a method.

4. Selecting a direct dietary assessment method

Box 10. Steps and tips on choosing a dietary assessment method
Step-by-step guide to facilitate the selection of a dietary assessment method

1. Defining the objective

√√ The method is determined by the reason for the assessment, e.g. is it part of a research
study or to clarify an individual’s deficiency? (Refer to Table 14 for more details)

2. Food and/or nutrients?

√√ Are data needed at the nutrient level or will a description of food patterns suffice?
3. Decide the conceptual time frame for collecting dietary intake data

√√ Past, present, usual?
√√ Will a retrospective or prospective method be most applicable?
4. Decide the actual time frame for the respondent to record or recall dietary intake

√√ Day, week, or year?
√√ Number of interviews (e.g. multiple 24-hour recalls)?
√√ Consecutive days?
√√ Weekdays and/or weekends?
√√ Account for seasonality?
√√ Record or recall period is over the last three days or last week?
5. Who will be interviewed and by whom?

√√ Children (interview parent, caregivers or the child directly?)
√√ Who will conduct the dietary assessment? Do they need training?
√√ Who will record the information? (Interviewer or interviewee?)
√√ Where will the assessment take place?
6. What type of food and drink need to be assessed?

√√ If all, then a prescribed method like a FFQ may be inappropriate.
√√ Is information needed on whether foods are raw or cooked and the cooking method
used?
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7. Estimating how much is eaten and/or how often

√√ Is measuring the frequency of food consumption enough to meet the objectives?
√√ If the aim is to estimate nutrient intakes then portion sizes will be needed. What
method is best suited to the context?

•

Direct quantification: weight, measure volume

•

Indirect quantification: household measures, estimated with utensils and food packages

•

Standard food portions

•

Actual dimensions of the food

•

Food models

•

Photos of food with a range of portion sizes

•

A count of handfuls

•

Proportion of the prepared meal that was consumed, e.g. household intake

8. Comparing intake with recommendations

√√ If data analysis includes nutrient analysis: are all foods available in food composition tables?
√√ Which nutrient analysis program should be used?
√√ Selecting the most appropriate dietary reference values
√√ Dietary patterns could be explored or diet scores created to compare with food-based
dietary guidelines
9. Assessments resources

√√ Available to support the measurement of dietary intake (funds, study duration, food
composition data, human resources, study design, software purchases and training of
interviewers and interviewees)
10. Effective management, logistical plan and mobilizing intangible resources
(Oxford Handbook of Nutrition and Dietetics 2008 – reproduced with permission)

4.4.2 Summary of the major
features of the different
direct dietary assessment
methods
The following table summarizes the major
features (including strengths and limitations) of
existing dietary assessment methodologies. The
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information provided in the table should provide
readers with a summary of information described
in section 2.

Specific food
groups

Total diet

Scope of
information
sought:

Meal-specific
details

General
information
about food
groups
consumed

Detailed
information
about foods
consumed

Type of
information
attainable:

√

√

√

Estimated
food record

√

√

√

Weighed food
record

√

√

√

24-hour
recall

√

√2

√

√1

FFQ

Table 16 - Comparison of the major features of methods for assessing diet

√

√

√

Dietary
history

√

√

Brief
assessment
instruments

√

√

√

Duplicate
meal method

√

√

√

Imageassisted DAM

√

√

Dietary
diversity
scores
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No

Yes

Adaptable
for diet in
distant past?

Long term (e.g.
last month, last
year)

Short term
(e.g. yesterday,
today)

Reference
period:

√

√

Estimated
food record

√

√

Weighed food
record

√

√

24-hour
recall

√

√

FFQ

√

√

√

Dietary
history

√

√

Brief
assessment
instruments

√

√

Duplicate
meal method

√

√

Imageassisted DAM

√

√

Dietary
diversity
scores
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Low

High

Interference
with normal
eating habits:
(Willett W.,
2013a)

Ability to make
judgments of
long-term diet

Memory
of recent
consumption

Measuremment
or estimated

Cognitive
requirements:

√

√

Estimated
food record

√

√

Weighed food
record

√

√

24-hour
recall

√

√

√

FFQ

√

√

√

Dietary
history

√

√

Brief
assessment
instruments

√

√

Duplicate
meal method

√

√

Imageassisted DAM

√

√

Dietary
diversity
scores
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Low

High

Respondent
burden
(Slimani et al.,
2015):

Systematic
misreporting
(under-reporting
or overreporting of
intake3)

Measurement
Errors
(Slimani et al.,
2015):

Greater than 20
minutes

Less than 15
minutes

Time required
to complete
data collection:

√

√

√

Estimated
food record

√

√

√

Weighed food
record

√

√

√

24-hour
recall

√

√

√

√

FFQ

√

√

√

Dietary
history

√

√

√

Brief
assessment
instruments

√

√

√

Duplicate
meal method

√5

√4

√

√

Imageassisted DAM

√

√

√

Dietary
diversity
scores
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√

5

4

3

2

1

√

FFQ

√

Dietary
history

√

Brief
assessment
instruments

√5

Duplicate
meal method

√5

√5

Imageassisted DAM

Except from when data collection is done by trained field workers

Depending on the innovative technology and/or the conventional dietary assessment method used

This will vary depending on the specific population group under study (i.e. anorexic individuals will tend to over-report intakes and obese individuals will tend to under-report intakes)

Will be dependent on the object of the study (i.e. measuring all food groups or a specific food group)

√

24-hour
recall

This applies when using a quantitative or semi-quantitative FFQ

√

Weighed food
record

Adapted from Thompson (2013) with permission.

No

Yes

Literacy level
is required
(Slimani et
al., 2015):

Estimated
food record

√

Dietary
diversity
scores
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4.4.3 Case studies on selection
of a dietary assessment
method

estimate food consumed. For foods consumed
that were not available in the food composition
table, such as uncommon recipes or items where
dietary data was missing, the closest match was

The following case studies present details from

used. Following the study, the authors concluded

past projects, specifically highlighting some of

that respondents provided the most detailed and

the steps taken (shown in box 10) in the process

consistent responses across all age groups when

of choosing a particular method. These case

using the 24-hour recall method. This result can

studies are just some of the examples available

be attributed to the low response burden of the

and should be interpreted with care.

method and low reliance on numeracy, literacy

• National UK dietary assessment study in low-

and language skills. Therefore, recall was chosen

income households
A comparison of four dietary assessment
methods, which included both prospective and
retrospective techniques (24-hour recall, food
checklist, semi-weighed method and weighed
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as the most appropriate direct dietary assessment
method for the national UK study (Holmes et al.,
2009; Holmes et al., 2008).

• Dietary assessment methods used in rural
areas of Kenya

food record), has been compared to identify the

A study was conducted in a group of small

most appropriate tool for a sample of low-income

landowners in rural areas of Kenya to investigate

households in the UK. The best method was

the influence of seasonality on food consumption

selected to be used in the UK national study of diet

in the elderly and preschool respondents. The

and nutrition among low-income households for

aim of the study was to evaluate dietary intake

measuring nutrient intakes. The target households

using two methods, i.e. 24-hour recall and

commonly had low literacy and numeracy skills

weighed food records, for identifying the most

and lacked the ability to speak the English

suitable assessment method for the target

language. The study was commissioned by the

population, and find the technique that would

Ministry of Agriculture, Fisheries and Food. The

best reduce time, cost and respondent burden,

authors were asked to collect the most valid data

as well as improve accuracy and reliability.

and recommend an appropriate dietary method

A retrospective method, 24-hour recall, was

for the target population. Each method was

selected for its yield of reliable information in

assessed for four non-consecutive days, which

rural areas and its low cost and low respondent

included a weekend day. In every household, one

burden. Additionally, 24-hour recall was simple

child (2–17 years) and one adult (over 18 years)

to conduct even with respondents low in literacy

were chosen to take part in the study. Children

and numeracy skills. Three non-consecutive day

below the age of 12 were assisted by parents/

24-hour recalls were conducted at three different

caregivers for the duration of the study. A different

periods of the agricultural cycle to determine

approach was used to estimate portion sizes for

usual dietary intake of the target population and

each of the four dietary assessment methods. For

account for seasonality. Household measures

24-hour recall, a photographic atlas, household

were used to estimate food intake. Nutrient

measures and food packaging in different sizes

values were determined by a food composition

were used to estimate portion size. For the food

table developed by the Technical Centre for

checklist, conducted either retrospectively or

Agriculture and Rural Cooperation – East, Central

prospectively, household measures were used to

and Southern Africa (CTA–ECSA). However, not
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all foods were included in the table and further
sources of information had to be used (Kigutha,
1997).

• The

EFSA

study:

Harmonizing

food

consumption data across Europe
The main objective of the European Food Safety
Authority (EFSA) is to produce available, detailed,
harmonized and high quality food consumption
data for use in dietary exposure assessments.
EFSA

coordinated

the

pan-European

food

consumption survey methodology (“EU Menu”)
in close collaboration with the EU Member
States. The project aimed to harmonize data
collection in food consumption across Europe
and was endorsed by the EFSA Network on Food
Consumption Data to collect data from population
groups whose ages ranged from 3–79 months
and 10–74 years. The use of a food record was
considered the most appropriate method for the
“EU Menu”, because it enabled parents and/or
caregivers to record detailed information about
all foods and drinks consumed by the infant or
child, including information on brands and specific
products.

Furthermore,

24-hour

recall

was

selected for the adult population because of its
low response burden. Portion size and food intake
estimates were made using a picture book, which
included country specific dishes (EFSA, 2014).
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Key messages and the way
forward in dietary assessment

5.1 Key messages

• Dietary

assessment

estimates

can

be

obtained at individual or household levels,

• The aim of this resource guide is to support

and their results can be presented as energy

readers in selecting a dietary assessment

and nutrient adequacy, dietary quality, food

method for a context specific purpose and

patterns, intakes of individual foods and

to provide information on the principles and

food groups, intakes of macronutrients and

practical considerations that are important in

micronutrients, and diet composition. These

the selection process, with a focus on low

estimates are obtained via direct and indirect

resource settings.

retrospective

• This guide was written for professional
readers, who have knowledge in nutrition
and/or dietetics, and more specifically, dietary
assessment. The purpose of creating the
manual is to support an informed decisionmaking process for professionals to select a
dietary assessment method and to provide
a resource for those who wish to refresh or
update their knowledge in the subject. In this
way readers could gain a better understanding

or

prospective

assessment

methods. The information gathered is then
used to inform various purposes, including
target setting, risk assessment, monitoring
and surveillance of food consumption patterns
and analysis of diet–disease relationships. The
information is also useful for the development
of a range of food-based indicators for policy
process across governmental departments
such as agriculture, health, education, finance,
planning, trade, etc.

of the rationale for choosing an appropriate

• The study objectives will guide and determine

dietary assessment method, prompting them

what needs to be assessed, in what detail,

to consider the most relevant questions to

of whom and by whom and what are the

guide the selection process, while others are

determining factors that drive the method

provided with a resource for updating their

selection. Furthermore, the level of accuracy

knowledge and information on the topic of

and precision needed for the study can also

dietary assessment methods, specifically in

play a role in guiding the selection process

low resource settings.

for the most appropriate dietary assessment
method to choose.
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• It is important to be aware that uncertainties,

have been successfully used in low resource

errors, and the unsuitability of different dietary

settings; researchers in developing countries

methods for specific programmatic decisions

should be encouraged to investigate these

can lead to inaccurate interpretations of

technologies further.

findings,

resulting

in

wasted

resources.

When selecting a method, consideration
should be given to the study objectives,
resources available and characteristics of the
study population, i.e. its culture, religion and
particularly the cultural food habits.

selecting

the

considerations
most

prior

appropriate

to

dietary

assessment method which can help to
guide the decision making process. These
methodological considerations include: the
number of days required to estimate intakes;
training needs of the participants; seasonality
effects;

geographical

community

and

intra-household

location;

individual,

culturally-specific
food

distribution;

issues;
shared

eating occasions, street food and eating out
habits; estimation of portion sizes and food
composition databases.

• It should be noted that all dietary assessment
methods need to be tested for their validity and
reproducibility in assessing food and nutrient
intakes. Furthermore, one should also keep in
mind that all the dietary assessment methods
are subject to measurement errors, which can
be systematic or random. Understanding these
and defining strategies to address sources
of error could result in better estimates and
measurements.
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are useful in low resource settings due to their
simplicity and low cost. Nevertheless, they
need to be adapted to the local context and
the specific characteristics of the population,
prior to their application. It should also be

• It is important to address a number of
methodological

• Proxy tools such as dietary diversity scores

noted that they are not suitable methods for
assessing individual-based and/or quantitative
dietary intakes.

• One of the few available reviews on the
application of dietary assessment methods in
programmatic decisions concluded that none
of the methods reviewed could be considered
a “gold standard”; some are better suited to
particular contexts than others; the validity
and usefulness of a method for a given
purpose should guide its selection (taking into
consideration sources of potential bias and
error); and that simple informed modifications
to data collection and processes can improve
their usability in programmes.

• When using this guide, users should
remember that dietary assessment is one
of the four nutrition assessment components,
the others being anthropometry, biomarkers
and

clinical

assessment.

These

other

complementary methods should not be
overlooked when planning an assessment but
are outside the scope of this manual to expand
upon further. Equally crucial to nutrition-related

• While the integration of advanced innovative

programmes is the assessment of food intake

technologies – i.e. smartphones, mobile

practices, knowledge, and beliefs. (Note that

applications, software, sensor-based recording

these are likely to be of greater importance

– to improve dietary assessment has shown

within the context of developing countries

progress in developed countries, their usage

than developed countries.) No description of

in low resource settings and in low literacy

the assessment of these practices is provided

populations is still limited. Nevertheless,

here, but readers interested in this topic are

technologies such as digital photographs

directed to the FAO Guidelines for assessing
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nutrition-related Knowledge, Attitudes and

monitoring and evaluation of a population’s

Practices23.

diet

reflected in global economic developments
and changing patterns across the food chain,
which necessarily entail a corollary impact
on individuals’ diets and population health.
presented

complements

ongoing work in FAO’s Nutrition and Food
Systems
efforts

Division
to

that

strengthen

supports
national

straightforward. Within

improve individual-based methods, understand

• The need for such a resource guide is

information

relatively

such contexts, opportunities exist or arise to

5.2 The way forward

The

is

global
nutrition

information systems vis-à-vis monitoring and

their errors better and their influences on data
interpretation. However, when resources,
capacity and infrastructure are not sufficient
or are non-existent, professionals may want to
make use of the existing nutrition information
structures already in place. An example is
using the HCES as a secondary source of
data to inform policies with recent calls for
improving their relevance and reliability in
nutrition policy-making.

implementation processes. Examples of such
work include the FAO/WHO Global Individual
Food Consumption Data Tool (FAO/WHO
GIFT), which aims “to collect, harmonize, and
disseminate data available at national and subnational level all over the world through an
FAO hosted web-platform”24. This platform,
intended for use by both experts and a broader
audience, aims to facilitate access to microdata
and to compute food-based indicators – such
as average leafy vegetable consumption, main
food sources of vitamin A or high levels of
fish consumption – so that data is comparable
between different population groups and
geographical areas.

• Moving on from ICN2 to the post-2015
sustainable development agenda requires
coordinated and synchronized efforts in dietary
assessment. Countries can learn valuable
lessons from each other’s experiences; quite
often the international community raises such
issues, including calls for stronger national
mechanisms for monitoring and evaluation
of a population’s nutrition. When resources
are available and infrastructure is in place,

23

http://www.fao.org/docrep/019/i3545e/i3545e00.htm

24

http://www.fao.org/nutrition/assessment/food-consumption-database/en/
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Further reading

The following list of links supplements the content

Fortification and Other Nutrition Programs.

of this guide. The list is by no means exhaustive,

Gain Working Paper Series No. 4. Geneva,

but aims to provide further material of interest

Global Alliance for Improved Nutrition (GAIN).

to readers for their information. Readers are also
encouraged to perform their own searches of the
literature for more specific information related to
their needs.

• Winichagoon,
resolutions

2008.

P.

for

dietary

Limitations

and

assessment

of

micronutrient intakes. Asia Pacific Journal of
Clinical Nutrition, 17(S1): 296–298.

Dietary assessment methodology

• Gibson, R.S. 2005. Principles of Nutritional

• World Health Organization. Preparation and
use of food-based dietary guidelines. 1996.
Report of a joint FAO/WHO consultation,
Nicosia, Cyprus. Geneva, WHO.
• Epidemiology and Genomics Research Program,
United States National Cancer Institute.

Assessment. 2nd edition. New York, Oxford
University Press.
Food consumption manuals for field studies
• FAO. 2004. Uses of food consumption and
anthropometric surveys in the Caribbean: how
to transform data into decision-making tools.

• Gibson, R.S. and Ferguson, E.L. 2008. An
interactive 24-hour recall for assessing the
adequacy of iron and zinc intakes in developing
countries. Washington, DC, International Food
Policy Research Institute (IFPRI).

Rome. Food and Agriculture Organization of
the United Nations.
• den

Hartog, A.P.,

van

Staveren, W.A.

and Brouwer, I.D. 2006. Food habits and
consumption in developing countries: Manual

• Cade, J., Thompson, R., Burley, V. and
Warm, D. 2002. Development, validation and
utilisation of food-frequency questionnaires –
a review. Public Health Nutrition, 5(4): 567–87.

for field studies Wageningen (Netherlands),
Wageningen Academic Publishers.
• European Food Safety Authority. 2009.
General principles for the collection of national

• Coates, J., Colaiezzi, B., Fiedler, J., Wirth,

food consumption data in the view of a pan-

J., Lividini, K., and Rogers, B. 2012. Applying

European dietary survey. EFSA Journal, 2009

Dietary

7(12): 1435.

Assessment

Methods

for

Food

97

Dietary assessment - A resource guide to method selection and application in low resource settings

• FAO. 2001. Food balance sheets: a handbook

Journal proceedings
• FAO. 2002. Measurement and Assessment
of

Food

Deprivation

and

Undernutrition

International Scientific Symposium, 26–28

the United Nations.
• Dietary

Assessment

Research

Resources,

June 2002, Rome. Food and Agriculture

Epidemiology and Genomics Research Program,

Organization of the United Nations.

United States National Cancer Institute.

• FAO. 2012. International Scientific Symposium
on Food and Nutrition Security information:
from Valid Measurement to Effective Decision
Making 17–19 January 2012, Rome. Food and
Agriculture Organization of the United Nations.
• Tee, E.S., Dop, M.C. and Winichagoon, P.

• Measurement Error Webinar Series, United
States National Cancer Institute.
• Smith, L.S. and

Subandoro, A.

2007.

Measuring Food Security Using Household
Expenditure Surveys. Food Security in Practice
technical

guide

series. Washington,

DC,

2004. Proceedings of the Workshop on Food-

International Food Policy Research Institute

Consumption Surveys in Developing Countries:

(IFPRI).

Future challenges. Food and Nutrition Bulletin,
25(4) 407–427.

• Dietary Assessment Primer, United States
National Cancer Institute.

Medical Research Council.

World Bank.

related Knowledge, Attitudes and Practices
Rome. Food and Agriculture Organization of
the United Nations. FAO. 2015. Guidelines

Other

on the collection of information on food

• TADA, Technology assisted dietary assessment
• Learn More about Technology in Dietary
Assessment, United States National Cancer

processing through food consumption surveys
Rome. Food and Agriculture Organization of
the United Nations.
• STROBE-nut: An extension of the STROBE

Institute.
• ASA 24, Automatic Self-administered 24-hour
Recall, United States National Cancer Institute.
• The International Household Survey Network
• Register of Validated Short Dietary Assessment
Instruments, United States National Cancer
Institute.

statement for nutritional epidemiology
• Nutritools

Calibration/

Cancer Institute.
• Assessment of the Reliability and Relevance of
the Food Data Collected in National Household
and

Expenditure

Surveys,

International Household Survey Network.

developed

through

DIET@NET

(DIETary Assessment Tools NETwork)
• Cassidy, C. M. 1994. Walk a mile in my shoes:
culturally

sensitive

food-habit

research.

American Journal of Clinical Nutrition, 59 (1
Suppl).

Assessment

Validation Register, United States National

Consumption

development policy. Washington, DC, The

• FAO. 2014. Guidelines for assessing nutrition-

• Diet and physical activity measurement toolkit,

• Dietary

• Deaton, A. 1997. The analysis of household
surveys: a microeconometric approach to

Interactive tools to guide method selection
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Appendix 1: Examples of Food Frequency
Questionnaire (FFQ)
Instructions for filling out a qualitative FFQ
• First, fill out below the personal information (name, ID number and date, etc.).
*Note: If you need to assess only the frequency with which food items or food groups are consumed
during a specific time period, you are referring to Table A below which was designed to provide
descriptive qualitative information.

• Mark with an ‘X’ the frequency with which you consumed the food recorded: never, seldom (less
than once a month); number of times per month, week or day.
*Note: you can adapt the questionnaire for local use depending on the food habits of the sample
population.

8.1 Example 1a: Filled-out qualitative FFQ
An FFQ used to evaluate calcium intake in a group of adolescents in Hong Kong* – modified for use by
adapting to the Italian food habits.
(*Lee W.T.K. et al. Generalized Low Bone Mass of Girls with Adolescent Idiopathic Scoliosis is related
to Inadequate Calcium Intake and Weight Bearing Physical Activity in Peripubertal Period. Osteoporos
Int 2005, 16: 1024–35.)
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Table A - Descriptive qualitative FFQ
frequency
Seldom
(less
Food Items

never

than
once a

1–3 per

1–2 per

3–4 per

month

week

week

month)

1.

Fresh milk
full-cream

x

skimmed

x

high calcium, low fat
chocolate flavoured
other flavoured
others ___________
2.

Milk powder
full-cream
skimmed
high calcium low fat

3.

Condensed
(sweetened) milk
reconstituted with water or
spread on bread

4.

Evaporated milk
reconstituted with water or
mixed in beverages

5.

Soymilk
Plain soymilk

116

x

Daily
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frequency
Seldom
(less
Food Items

never

than
once a

1–3 per

1–2 per

3–4 per

month

week

week

Daily

month)

With calcium

x

Chocolate flavoured
Others ___________
6.

Cheese
Caciotta

x

Fontina
Gorgonzola
Mozzarella

x

Parmesan cheese

x

Pecorino

x

Ricotta

x

Stracchino
7.

x

Ice-cream, dairy
Fruit flavours

x

Cream flavours
8.

x

Egg, hen
Boiled egg

x

Soft-boiled egg

x

Poached egg

x

Egg omelette

x
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frequency
Seldom
(less
Food Items

never

than
once a

1–3 per

1–2 per

3–4 per

month

week

week

Daily

month)

9.

Rice, raw
Brown rice
White rice

x
x

10. Bread
Wholemeal bread

x

White bread
11. Pasta
Dried pasta (spaghetti,
maccheroni, fusilli etc.)

x

Fresh/filled pasta (lasagne,
cannelloni, tortellini etc.)

x

12. Biscuits
Dried biscuits
Cream crackers

x
x

Wafers

x

13. Cake
Cupcake

x

Sponge cake filling (with
cream or chocolate)

x

other cakes _________
14. Chocolate
smarties
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frequency
Seldom
(less
Food Items

never

than
once a

1–3 per

1–2 per

3–4 per

month

week

week

Daily

month)

M&M
Kit-Kat
Mars bar

x
x

Toblerone
15. Legumes, dried, fresh,
frozen
white beans

x

red beans

x

black eyed peas or
cow peas

x

lentils

x

chickpeas

x

16. Green leafy
vegetables, cooked
Broccoli

x

Chicory

x

Chard
Kale
Spinach

x
x
x

Cauliflower
Brussels Sprouts
Dill
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frequency
Seldom
(less
Food Items

never

than
once a

1–3 per

1–2 per

3–4 per

month

week

week

Daily

month)

Beet
17. Green leafy
vegetables, raw
Arugula

x

Radicchio

x

Romaine lettuce

x

Watercress

x

Iceberg lettuce

x

Endive
Valerian
18. Meat, white
Chicken

x

Turkey

x

Rabbit
19. Meat, red
Beef
Calf
Pork
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Instructions for filling out a semi-quantitative FFQ
• First, fill out below the personal information (name, ID number and date etc.).
• *Note: If you also need to assess the quantity of food intake, the method becomes semi-quantitative
and you are referring to the Table B below designed to provide semi-quantitative information.

• Mark with an ‘X’ the frequency with which you consumed the food recorded: never, seldom (less
than once a month), number of times per month, week or day;

• Record the amount of food consumed under the column ‘Amount’, using household measurements
as reported (cup, teaspoon or slice, etc.) or if you have the weight or volume please specify, and
include the units (e.g. grams, oz. millilitre or litre, etc.).

• Write down the brand name of the food when applicable in the final column.
*Note: you can adapt the questionnaire for local use depending on the food habits of the sample
population.

8.2 Example 1b: Filled-out semi-quantitative FFQ
Table B - Semi-quantitative FFQ

Daily

3–4 per week

1–2 per week

1–3 per month

Seldom (less than
once a month)

Food Items

never

frequency

amount

brand

1cup (200ml)

Parmalat

1cup (200ml)

Parmalat

20. Fresh milk
full-cream
skimmed

x
x

high calcium,
low fat
chocolate
flavoured
other
flavoured
others _____
21. Milk powder
full-cream
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Daily

3–4 per week

1–2 per week

1–3 per month

Seldom (less than
once a month)

Food Items

never

frequency

amount

brand

skimmed
high calcium
low fat
22. Condensed
(sweetened)
milk
reconstituted
with water or
spread on
bread
23. Evaporated
milk
reconstituted
with water or
mixed in
beverages
24. Soymilk
Plain soymilk

x

1cup (200ml)

IsolaBio

With calcium

x

1 cup (200ml)

Alpro

Chocolate
flavoured
Others
___________
25. Cheese
Caciotta
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x

1 slice, thick
(50g)

Auricchio
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Daily

3–4 per week

1–2 per week

1–3 per month

Seldom (less than
once a month)

Food Items

never

frequency

amount

brand

2 slices, thick
(100g)

Galbani

1 slice, thick
(50g)

Lucini

x

1 slice, thick
(50g)

Locatelli

x

2 heaped
tablespoons,
(80g)

Galbani

1 slice, thick
(50g)

Granarolo

Fontina
Gorgonzola
Mozzarella

x

Parmesan
cheese

x

Pecorino

Ricotta

Stracchino

x

26. Ice-cream,
dairy
Fruit flavours

small cone

x

Cream
flavours

medium cone

x

27. Egg, hen
Boiled egg

x

2 pieces

Ovito

Soft-boiled
egg

x

2 pieces

Ovito

Poached egg

x

2 pieces

Ovito

2 pieces

Ovito

Egg
omelette

x
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Daily

3–4 per week

1–2 per week

1–3 per month

Seldom (less than
once a month)

Food Items

never

frequency

amount

brand

1 cup (80g)

Scotti

1 cup (80g)

Scotti

28. Rice, raw
Brown rice
White rice

x
x

29. Bread
Wholemeal
bread

x

2 slices, thin
(100g)

x

1 cup (80g)

Barilla

1 cup (130g)

De Cecco

5 pieces
(40g)

Gentilini

2 pieces
(30g)

Ferrero

4 pieces
(30g)

Loacher

1 slice

Jemima

White bread
30. Pasta
Dried pasta
(spaghetti,
maccheroni,
fusilli etc.)
Fresh/
filled pasta
(lasagne,
cannellini,
tortellini etc.)

x

31. Biscuits
Dried
biscuits
Cream
crackers

x

x

Wafers

x

32. Cake
Cupcake
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Sponge cake
filling (with
cream or
chocolate)

Daily

3–4 per week

1–2 per week

1–3 per month

Seldom (less than
once a month)

Food Items

never

frequency

amount

brand

1 slice

Redman

½ bar
(small,45g)

Nestlé

x

1 bar (45g)

Mars

x

1 cup (50g
dried)

Valfrutta

x

1 cup (50g
dried

Valfrutta

1 cup (150g
fresh)

Findus

x

1 cup (50g
dried)

Alce Nero

x

1 cup (50g
dried)

Alce Nero

x

other cakes
_________
33. Chocolate
smarties
M&M
Kit-Kat

Mars bar

x

Toblerone
34. Legumes,
dried, fresh,
frozen
white beans

red beans

black eyed
peas or
cow peas
lentils

chickpeas

x
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Daily

3–4 per week

1–2 per week

1–3 per month

Seldom (less than
once a month)

Food Items

never

frequency

amount

35. Green leafy
vegetables,
cooked
Broccoli

1 cup (200g)

x

Chicory
Chard
Kale

1 cup (200g)

x

1 cup (200g)

x
x

1 cup (200g)

Spinach

x

1 cup (200g)

x

1 cup (80 g)

Cauliflower
Brussels
Sprouts
Dill
36. Green leafy
vegetables,
raw
Arugula
Radicchio
Romaine
lettuce

x

4 leaves (80g)

Watercress

x

1 cup (80g)

Iceberg
lettuce

x

1 cup (80g)

Endive

126

1 cup(80 g)

x
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Daily

3–4 per week

1–2 per week

1–3 per month

Seldom (less than
once a month)

Food Items

never

frequency

amount

brand

2 slices
(200g)

Amadori

2 slices
(200g)

Amadori

37. Meat,
white, raw
Chicken

x

Turkey

x

Rabbit
38. Meat,
red, raw
Beef
Calf
Pork

1 slice (100g)

x

x

2 slices
(200g)
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Appendix 2: An Example of Brief DIETARY
QUESTIONNAIRE
Instructions for filling out a brief dietary questionnaire
• First, fill out below the personal information (the name, ID number, group, sex, birth etc.)
• Specify how often you eat the following food items.
• Mark with an ‘X’ the box for the most appropriate answer for the frequency of the following food
group that you consumed.

8.3 Example 2: Filled-out brief dietary questionnaire
Name: Richard		

ID Number: 004		

Date of Birth: 24th October 1982		

Sex: M

Date: 2nd November 2005

Table C - A brief dietary questionnaire
Food Items

vegetables

Cabbage

frequency
Never
or
rarely

1–3 per
month

1–2
per
week

3–4
per
week

5–6
per
week

x

Chard

x

Chicory

x

Cauliflower

x

Carrot

x

Chive
Chinese
cabbage

x

x

Cress
Beet green

x
x

Brussels sprout
Endive
Leaf lettuce

128

Daily

x
x
x

2–3
per
day

5+ per
day
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Food Items

vegetables

frequency
Never
or
rarely

1–3 per
month

Leek

x

Pumpkin

x

1–2
per
week

3–4
per
week

5–6
per
week

Romaine
lettuce

2–3
per
day

5+ per
day

x

Red pepper

x

Radicchio

x

Scallion

x

Tomato
Turnip

Daily

x
x

Watercress

x

Winter squash

x
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Appendix 3: An Example of 24-hour Recall
Instructions for filling out a 24-hour recall
• First, fill out below the personal information (the name, ID number, sex, birth etc.)
• Report all the foods and beverages consumed in the preceding 24 hours or in the preceding day
along with further descriptions of the food where it is requested.

• Start with the first thing eaten in the morning until the last food item consumed before waking up
the next morning, reporting for each meal the time along with the place consumed.

• Report for each meal consumed: name of food, food description, household measures (e.g. slices,
teaspoons, etc.), unit of measure if possible (e.g. grams, oz. and ml etc.), and finally the kind of
preparation methods used and/or ingredients.

8.4 Example 3: Filled-out 24-hour recall*
Name: Simon		

ID Number: 008		

Date of Birth: 13th July 1989		

Sex: M

Date: 18th September 2010

Table D - A 24-hour recall
Time: 7.15 am
Place: home

BREAKFAST
Name

130

Food
description

Household
Amount

Amount (g/mL)

Preparation/
ingredients

Soymilk

Soymilk, plain

1 cup

200ml

Hot soymilk

+ coffee

Espresso (Illy)

1 coffee cup

30ml

+ coffee
(without sugar)

Bread

Wholemeal
bread, with salt

2 slices, thin

100g

Toasted bread

+ butter

Low fat butter,
(Granarolo)

1 level tablespoon

10g

+ jam

Blueberry jam,
(Zuegg)

2 heaped
teaspoons

20g

Sugar free jam

Biscuits

Dried, Vanilla
biscuits

4/5 pieces

30g

Homemade
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SNACK (midmorning)
Name

Time: 10.00 pm
Place: work
Food
description

Household
Amount

Amount (g/mL)

Preparation/
ingredients

Apple

Fresh apple

1 medium

150g

Fresh apple
with peel

Cappuccino

Full cream milk

1 cup

200ml

Hot cappuccino
+ sugar

+ espresso (Illy)

1 coffee cup

30ml

1 pack

7g

1 pack

30g

+ sugar, brown,
packed
Crackers

Wholemeal
crackers, low fat,
(Misura)

Time: 13.00 pm
Place: work

LUNCH
Name

Wholemeal
crackers, low fat,
without salt

Food
description

Household
Amount

Amount (g/mL)

Preparation/
ingredients

1 cup

60g

1 cup

150g

+ e.v. olive oil

1 tablespoon

10ml

+ e.v. olive oil

+ cheese

2 heaped
tablespoons

20g

+ parmesan
(cheese)

Dried pasta,
(uncooked)
+ beans, white

Macaroni (Barilla)
with beans,
white, mature
seeds, canned
(Valfrutta)

Boiled Pasta with
pulses (beans)

Salad, raw

Lettuce, romaine,
fresh, raw

4 leaves

80g

Fresh salad

+ e.v. olive oil

(De Cecco)

2 tablespoons

20ml

+ e.v. olive oil

+ salt
Water

A pinch
Natural water

2 glasses

+ salt
400ml
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SNACK (midafternoon)
Name

Time: 4.00 pm
Place: outside
Food
description

Household
Amount

Amount (g/mL)

Yogurt

Yogurt, plain
Low fat, without
sugar (Parmalat)

1 cup

125g

Plain yogurt

+ cereals

Cereals, oats, regular
and quick, not
fortified, dry (Ecor)

3 heaped
tablespoons

30g

+ cereals

+ honey

Acacia honey,
(Fior di Loto)

1 heaped
teaspoon

8g

+ honey

Time: 20.30 pm
Place: home

dinner
Name

Chicken

Food
description

Chicken breast,
skinless,
boneless, raw

+ e.v. olive oil

Household
Amount

Amount (g/mL)

200g

Roasted chicken

1 tablespoon

10ml

Monini
Roasted potatoes

Potatoes, uncooked

2 potatoes, small

200g

+ e.v. olive oil

(Monini brand)

1 tablespoon

10ml

A pinch

Vegetables

Chicory, cooked

1 cup

200g

+ e.v. olive oil

+ e.v. olive oil

1 tablespoon

10ml

+ salt

+ salt

A pinch

Water

Natural water

2 glasses

400ml

Wine

Red wine

½ glass

80ml

Dried nuts

Sautéed chicory

Time: 23.30 pm
Place: home

others
Name

Preparation/
ingredients

2 slices, thin

Tubers

+ salt

Food
description

Household
Amount

Amount (g/mL)

Almonds

3 pieces

3g

Walnuts

3 pieces

12g

*Note: record adapted using Italian food habits
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Preparation/
ingredients
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Appendix 4: An Example of Dietary History
Instructions for filling out a dietary history
A dietary history is used to assess a person’s usual food intake over a long period of time. The original
dietary history consisted of three parts (see below for an example):
- An in-depth interview to assess usual food intake and eating patterns
- A food list
- A three-day record with portion size estimates used as cross-checks

• First, fill out the personal information below (the ID number, group, sex, birth etc.)
• Write in the first box, all the foods and beverages you consumed and in second box the relative
amount;
*Note: if the food record is estimated, please use household measurements (cups, slices etc.) if the
food record is weighed please use a scale (grams)

• Specify in the third box the preparation method (boiled, fried, cooked etc.) and if possible please
write down the brand name of the food.

• Finally, under the ‘frequency’ column, mark with an ‘X’ the box for the most appropriate answer,
relating to the frequency with which food items are consumed (e.g. during the last week).
*Note: you can adapt the questionnaire depending on the food habits of the sample population

8.5 Example 4: Filled-out dietary history*
ID Number: 004 (Group: Chan 001)

Sex: M		

Date of Birth: 13th July 1989

Date: 18th September 2010		

Day of Week: Tuesday

Table E - A dietary history record
Time: 8.30 am
Place: home

Skimmed milk,
without sugar

1 cup (200ml)

Hot skimmed
milk

Wholemeal
bread, no salt

2 slices, thin
(100g)

Toasted
bread

Parmalat

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

breakfast

x
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Time: 8.30 am
Place: home

+ jam

2 heaped
teaspoons,
(20g)

Apricot jam

Zuegg

Yogurt, plain

1 cup(125g)

Yogurt, plain,
low fat, no
sugar

Yomo

+ cereals, corn
flakes, plain

6–8 heaped
tablespoons,
(30 g)

Cereals,
ready-to-eat,
corn grits,
toasted plain

Carrefour

Sandwich,
white bread,
commercially
prepared

1 sandwich,
medium
(80 g)

Toasted
bread

+ omelette

2 eggs

Cooked egg

+ e.v. olive oil

1 tablespoon,
(10ml)

+ lettuce, romaine,
fresh, raw

4 leaves
(80g)

Lettuce,
fresh, raw

Biscuits, dried

6–8 pieces
(50g)

Dried
biscuits with
chocolate
chips,
commercially
prepared

+ orange juice

1 glass
(200ml)

Cappuccino
without sugar

1 cup
(150ml)

Hot Skimmed
Milk

Parlmalat

+ coffee cup
(30ml)

+ coffee

+ espresso
(kimbo)

without sugar

134

x

x

Ovito
De Cecco

Mulino
Bianco

x

Santal

x

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

breakfast
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Time: 8.30 am
Place: home

1 cup (125g)

English tea

1 cup (150 ml)

Hot tea

+ yogurt cake,
cinnamon
flavoured

2 slices, thin
(200g)

Yogurt cake
(homemade),
prepared
from recipe,
fat free

x
SterzingVipiteno

Twinings

x

Time: 10.30 am
Place: school

Banana

1 medium
(150g)

fresh banana

Chiquita

Apple

1 medium
(150g)

Fresh apple

Melinda

Cappuccino
without sugar

1 cup
(150ml) +
coffee cup
(30ml)

Hot
skimmed
milk + coffee
Espresso

+ biscuits,
buttermilk

3/4 pieces
(30g)

Biscuits
buttermilk,
commercially
prepared

3 - 4 per wk

Remarks

1 - 2 per wk

Preparation
method

2 - 3 per mo

Amount

Frequency

1 per mo

Mid-Morning Tea

Food/Drink

daily

+ yogurt, plain,
low fat, sugar
free

daily

2 cups (200g)

5- 6 per wk

Fruit salad, fresh

5- 6 per wk

1 piece (70g)

3 - 4 per wk

+ wholemeal
croissant filled
with honey

Remarks

1 - 2 per wk

Amount

2 - 3 per mo

Preparation
method

Food/Drink

Frequency

1 per mo

breakfast

x

x

x

Mulino
Bianco
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Time: 10.30 am
Place: school

Galbusera

Porridge oats

3 heaped
tablespoons
(30g)

Rapunzel

+ soymilk, plain

1 cup
(150ml)

Isola Bio
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Amount

Preparation
method

3 - 4 per wk

1 - 2 per wk

x

Remarks

Rice, white,
long-grain
(basmati), raw

1 cup (100g)

Boiled rice

Scotti

+ mushrooms,
fresh

1 cup (80g)

+ sliced,
sautéed
mushrooms

+ cheese:
parmesan
cheese

1 heaped
tablespoon,
(10g)

Bonduelle

+ e.v. olive oil

1 tablespoon,
(10ml)

Monini

Frequency

2 - 3 per mo

Food/Drink

x

Time: 13.00 pm
Place: school

lunch

daily

1 pack (30g)

daily

+ rice crackers,
Gluten free

5- 6 per wk

Riberella

5- 6 per wk

1 medium
(150g)

x

3 - 4 per wk

Orange

Remarks

1 - 2 per wk

Preparation
method

2 - 3 per mo

Amount

1 per mo

Food/Drink

Frequency

1 per mo

Mid-Morning Tea
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Time: 13.00 pm
Place: school

+ salt

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

lunch

A pinch

vegetables
Lettuce,
romaine, fresh,
raw

4 leaves
(80g)

Raw lettuce

+ e.v. olive oil

1 tablespoon,
(10ml)

+ salt

A pinch

Apple Cake

1 slice (100g)

Baked cake

Homemade

1 cup (100g)
(uncooked)

Boiled pasta

De Cecco

x

Monini

x

dried pasta
Spaghetti,
rigatoni, fusilli

x

Fresh/filled pasta
Lasagne

1 piece (250g)

Baked pasta

Barilla

x

Cannelloni
(filled with red
meat- beef- and
cheese- ricotta)

2 pieces
(200g)

Baked pasta

Barilla

x

Tortellini (with
spinach and cheese

1 cup (125g)

Boiled pasta

Rana

x

A pack,
commercially
prepared
(75g)

mashed,
dehydrated
potatoes,
prepared
from recipe,
with whole
milk + water
+ cheese
(cooked in pan)

Buitoni

x

others
Mashed,
dehydrated,
potatoes
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Time: 13.00 pm
Place: school

others
+ full cream milk

1 heaped
cup (300ml)

Parmalat

+ cheese
(parmesan
cheese) +salt

3 heaped
tablespoons
(30g). A pinch

Lucini

Soup, pulses
and wheat, dried

1 cup (100g)

Boiled lentils,
chickpeas,
spelt, oats

+ e.v. olive oil

1 tablespoon
(10ml)

De Cecco

+ salt

A pinch

Cheese,
mozzarella,
whole milk

1 piece (125g)

Fresh
Mozzarella

Vallelata

+ pork, cured
ham

3 oz. slices
(45g)

+ cured ham,
pork

Beretta

+ tomatoes, red,
fresh

3 pieces
(200g)

+ fresh
tomatoes

Cirio

+ e.v. olive oil

1 tablespoon,
(10ml)

+ salt

A pinch

AlceNero

x

x

De Cecco

vegetables
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Zucchini, with
skin, fresh

2–3 pieces
(200g)

Sliced, grilled

Eggplant, raw

1 piece
(250g)

Sliced, grilled

x

x

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

lunch
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Time: 13.00 pm
Place: school

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

lunch

vegetables
Mushrooms,
white, fresh,
raw

1 cup (80g)

Sliced,
cooked

x

Pepper, red,
fresh, (uncooked)

1 piece
(200g)

Sliced, grilled

x

+ e.v. olive oil

1 tablespoon,
(10ml)

+ salt

A pinch

Water

2 glasses
(400ml)

Monini

x
Natural water

x

Time: 4.00 pm
Place: home

English Tea

1 cup
(200ml)

+ sugar, brown,
unpacked

1 teaspoon
sugar (5g)

+ dried,
chocolate
biscuits

2 pieces
(20g)

Hot Tea

Sainsbury’s
brand

Dried,
chocolate,
biscuits,
commercially
prepared

Mulino
Bianco

daily

5- 6 per wk

3 - 4 per wk

Remarks

1 - 2 per wk

Preparation
method

2 - 3 per mo

Amount

Frequency

1 per mo

afternoon Tea

Food/Drink

x

x
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Time: 4.00 pm
Place: home

+ yogurt, plain,
low fat

1 cup (125g)

+ yogurt,
plain, low fat,
sugar free

Danone,
Vitasnella

Banana

1 medium
(150g)

Fresh fruit,
raw

Chiquita

+ cappuccino

1 cup
(150ml) +
coffee cup
(30 ml)

Whole milk
+ coffee,
espresso,
(Illy)

Illy

Apple

1 medium
(150g)

Fresh fruit,
apple, raw,
with skin

+ multigrain
crackers, (with
rice, buckwheat
and spelt)

1 pack (30g)

Misura

Fruit salad, fresh

1 big cup
(200g)

Fresh mixed
fruits (orange,
apple,
banana, kiwi)

x

x

Preparation
method

Remarks

Frequency

fish
Sogliola, fillet,
fresh (uncooked)

140

1 piece
(150g)

Baked

x

3 - 4 per wk

Amount

3 - 4 per wk

x

2 - 3 per mo

Food/Drink

x

Time: 8.30 pm
Place: outside/home

dinner

daily

Yoga

daily

Fresh pear
juice

5- 6 per wk

1 medium
glass (200ml)

5- 6 per wk

Pear juice

1 - 2 per wk

Remarks

1 - 2 per wk

Preparation
method

2 - 3 per mo

Amount

1 per mo

Food/Drink

Frequency

1 per mo

afternoon Tea
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Time: 8.30 pm
Place: outside/home

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

dinner

fish
Codfish, frozen,
fillet (uncooked)

1 piece
(150g)

Baked

Salmon, pink,
fillet, fresh
(uncooked)

1 piece
(150g)

Cooked in
the pan

+e.v. olive oil

1 tablespoon
(10ml)

x

+ salt

A pinch

x

+ lemon

A few drops
of lemon
juice

x

x

x

meat
Chicken, breast,
fillet, boneless,
skinless
(uncooked)

2 slices, thin
(200g)

Grilled
chicken

Amadori

Chicken, legs,
with bone
without skin
(uncooked)

2 pieces,
small (200g)

Grilled
chicken

Aia

x

Turkey, breast,
fillet, without
skin (uncooked)

2 slices, thin
(200g)

Baked turkey

Amadori

x

Beef, steak
(uncooked)

1 slice (130g)

Grilled Beef

Beef, meatballs,
(cooked)

2 pieces
(120g)

+salt

A pinch

x

x

x

x
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Time: 8.30 pm
Place: outside/home

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

dinner

tubers
Potatoes, peeled

1 cup (200g)

French Fries

x

Vegetables, cooked
Spinach, fresh

1 cup (200g)

boiled

x

Chicory, fresh

1 cup (200g)

sautéed

x

Chard, fresh

1 cup (200g)

boiled

+ e.v. olive oil

1 tablespoon,
(10 ml)

+ salt

A pinch

x
Monini

x

x

others
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Eggs, whole,
raw

2 eggs, hen
(100g)

Boiled egg

Ovito

Bread, oatmeal

2 slices, thin
(100g)

Fresh bread

Cheese cake

1 slice, (100g)

Water

2 glasses
(400ml)

Natural water

Lete

Alcoholic
beverage, wine,
red, Pinot Noir

½ glass
(75ml)

Red wine

Antinori

x

x

Homemade

x
x

x
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Time: 11.30 pm
Place: outside/home

Dark chocolate

2 pieces,
(square) thin
(20g)

Muffin

1 piece (80g)

Yogurt
Muffin, commercially
prepared

Lindt

x

OrGran

x

daily

5- 6 per wk

Remarks

3 - 4 per wk

Preparation
method

1 - 2 per wk

Amount

2 - 3 per mo

Food/Drink

Frequency

1 per mo

others

Dried nuts
walnuts

3 pieces
(12g)

x

almonds

5 pieces (5g)

x

pistachios

10
pieces(10g)

x

Biscuits
dried biscuits,
cinnamon
flavoured

4/5 pieces
(30g)

Commercially prepared

Gentilini

Chocolate wafer

2 pieces (20g)

Commercially prepared

Loacher

Coca-cola

1 can (330 ml)

Coca-cola

x

x

x

Fresh fruits
Apple, fresh,
raw, with skin

1 medium
(150g)

x

Orange, fresh, raw

1 medium
(150g)

x

Pineapple, raw

2 slices,
thick, (150g)

x
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Time: 11.30 pm
Place: outside/home

Small cone
(60g)

Commercially prepared

Algida

x

Cream flavours

Small cone
(60g)

Commercially prepared

Algida

x

Ice-cream

*Note: record adapted using Italian food habits
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daily

Fruit flavours

Remarks

5- 6 per wk

Preparation
method

3 - 4 per wk

Amount

Food/Drink

1 - 2 per wk

2 - 3 per mo

Frequency

1 per mo

others
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Appendix 5: An Example of Food Record
Instructions for filling out a three day estimated food record
• First, fill out below the personal information (the ID number, group, sex, birth etc.)
• Write in the first box, all the kind of foods and beverages that you have consumed and in second
box the relative amount;
* Note: if the food record is estimated, please use household measurements (cups, slices etc.) if the
food record is weighed please use a scale (grams). Specify in the third box the preparation method
(boiled, fried, cooked etc.) and if possible please write down the brand name of the food.

• Clearly state the time and place for each meal.

8.6 Example 5: Filled-out three day food record
An example of food record adapted from ‘Lee W.T.K. et al. ‘Prevalence of obesity and its associated risk
factors among Chinese students and adult family members attending Chinese Association of Woking
Chinese School, Woking, Surrey, U.K. (*Note: questionnaire adapted using a Chinese population’s food
habits living in the UK.)
Date of Birth: 4th Nov 1990		

ID Number: 001 (Group: Chan 001)

Sex: M		

Date: 30th October 2007			

Day of week: Tuesday

Table F - A three day food record
Time: 07.30 am
Place: home

breakfast
Food/Drink

Amount

English tea

1 cup (200ml)

Toast with butter

2 slices

Siu mai

2 pieces

Yogurt

1 cup (200g)

Preparation method

1 teaspoon sugar +
skimmed milk
Kingsmill brand

Muller brand

Time: 10.00 am
Place: school

Mid-Morning Tea
Food/Drink

Orange juice Banana

Remarks

Amount

1 cup (medium)

Preparation method

Remarks

Tropicana brand
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Time: 12.30 pm
Place: school

lunch
Food/Drink

Amount

Preparation method

Remarks

Sandwich made from:
- thick white bread

2 slices

- ham

2 slices

- cheese

1 slice

- lettuce

3 leaves

- butter

trace

Kingsmill brand

(olive spread)

Apple

1(medium)

Spongy cake

1(30g)

Cadbury brand

Orange squash

1 glass (large)

Robinson’s brand

Time: 3.30 am
Place: home

afternoon Tea
Food/Drink

Amount

English tea

1 cup

Rich tea biscuits

2 pieces

Preparation method

1 teaspoon sugar
+ skimmed milk 1
teaspoon

Tropicana brand

Sainsbury’s brand

Time: 7.30 pm
Place: outside

dinner
Food/Drink
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Remarks

Amount

Preparation method

Remarks

Rice

1 small bowl

Boiled

Chicken wings

2 wings

Cooked

In oyster sauce

Spare-ribs

2 ribs

Oven-baked

In barbeque sauce

Pak-choi

1 portion (100g)

Boiled
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Time: 7.30 pm
Place: outside

dinner
Food/Drink

Amount

Preparation method

Remarks

Chinese flowering
cabbage fried with beef

(40g)

Fried with black pepper

Strawberry cheese
cake

1 portion (100g)

Tesco brand

Orange juice

1 glass (medium)

Tropicana brand

Water

1 glass

others
Food/Drink

Amount

Preparation method

Remarks

Chocolate

2 fun-size packages

Twix brand

Crisps

1 package (32g)

Walkers brand

Supplement: Complete
Multimineral-Multivitamin Formula

1 tablet

Centrum brand
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Appendix 6: An Example of Minimum Dietary Diversity
– Women (MDD-W) Questionnaire
Instructions for filling out a MDD-W questionnaire
• Fill in the MDD-W Code and demographic information, making sure all items are filled in correctly.
• Ask the respondent a series of questions about the foods and drinks that she consumed the
previous day or the last 24 hours. The 24-hour cycle lasted from the time she got up in the morning
yesterday until the time she got up in the morning today. (Be cautious that some women might eat
or drink at night, e.g. lactating mother’s breastfeed infants at night). Both inside and outside home
food consumption are counted.

• If the respondent is the one who is responsible for cooking in the family, remind her that you are
going to ask about the diet that she actually consumed but not the diets of her family.

8.7 Example 6: Filled-out MDD-W questionnaire
MDD-W questionnaire used for data collection in the Sughd region, Tajikistan.
Example from ‘Lazarte et al. ‘Integrating the Minimum Dietary Diversity-Women (MDD-W) module
into the Household Budget Survey (HBS) in Tajikistan’, 2015.
This project was carried out by the Food and Agriculture Organization of the United Nations (FAO)
and the Agency of Statistics under the President of the Republic of Tajikistan (AoS), with financial
contributions from the European Union and FAO in the framework of the project “Improved Global
Governance for Hunger Reduction”.
For more information please visit the Nutrition Assessment team of the FAO Nutrition Division: www.
fao.org/nutrition/assessment

Statistics Agency under the President of Tajikistan
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Household Budget Survey

Household No (from HBS):

Minimum Dietary Diversity-Women

MDD-W Code:

Name of the enumerator:

Sophia

Date of interview: (dd/mm/yyyy)

23/05/2013
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Part 1 – qualitative 24-hour dietary recall
• Please describe the foods (meal/ tea break/ break) that you ate or drank yesterday, whether at home
or outside the home. Start with the first food or drink of the morning.

• Write down all foods and drinks mentioned. When composite dishes are mentioned, ask for the
FULL list of ingredients.

• When the respondent has finished, probe for meal/ tea break/ break not mentioned.
Table G - A 24-hour recall
Time: 7.30 am
Place: home

Meal/ Tea break/ Break: Breakfast

Hot Skimmed milk (Parlmalat) + chocolate, dried biscuits (Gentilini);
Coffee (espresso, illy) + sugar
Time: 10.30 am
Place: work

Meal/ Tea break/ Break: Break

Yogurt, plain, low fat, sugar free (Sterzing-vipiteno) + orange juice (Santal)
Crackers, Wheat, wholemeal, no salt (Misura)
Time: 13.00 pm

Meal/ Tea break/ Break: Lunch

Dried pasta (Barilla) with tomato sauce + cheese (parmesan) + e.v. olive oil
Spinach, fresh, boiled + e.v. olive oil + salt
Potatoes, without peel, baked + e.v. olive oil + salt
Natural water
Time: 16.00 pm
Place: work

Meal/ Tea break/ Break: Break

English tea (Twinings)
+ apple, with skin, fresh (Melinda)
+ Chocolate cake, prepared from recipe without frosting (homemade)
Time: 20.30 pm
Place: home

Meal/ Tea break/ Break: Dinner

Turkey, breast, baked (Amadori) + e.v. olive oil + salt + drops of lemon juice
Time: 20.30 pm
Place: home

Meal/ Tea break/ Break: Dinner

carrots and potatoes, boiled + e.v. olive oil + salt
Lettuce, Romaine, raw, fresh + e.v. olive oil + balsamic vinegar + salt
Natural and fizzy water
Time: 23.00 pm
Place: home

Meal/ Tea break/ Break: Break

Ice cream (cream flavours), commercially prepared
+ 2 walnuts
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Part 2 – Table of food groups
• After the respondent recalls all the food and beverages consumed, underline the corresponding
foods in the list under the appropriate food group. For any food groups not mentioned, ask the
respondent if a food item from this group was consumed. Write ‘1’ in the column next to the food
group if at least one food in this group has been underlined.

• Write ‘’0’’ in the column next to the food group at this stage if no food items have been underlined
in the food group.

• Write down the name of the food in the “Remarks” section (found at the end of the questionnaire)
that are mentioned but not found in the food groups.

• Check to make sure all ingredients used in mixed dishes have been identified from the person
who prepared the food. Alternatively if the food was bought from the market, go and check the
ingredients from the shop in the market.
*Note: this table is an example specifically adapted for use in Tajikistan. For the MDD-W model
questionnaire, please refer to the “Minimum Dietary Diversity for women - A Guide to Measurement”
(FAO, 2016).

Table H - Table of food groups
question
number
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Yes=1
Food group

Locally available foods
No=0

1

Cereals

Wheat, barley [perlofca], buckwheat, maize, rice,
pasta, wheat bread, other bread, wheat flour,
other flour, pasta products, kirieshki (snack made
from flour), pop corn

1

2

White roots
and tubers

Potato, turnip (yellow, red), radish

1

3

Vitamin A rich
vegetables and tubers

Pumpkin, carrot, red sweet pepper
(bulgori), squash

1

4

Dark green leafy
vegetables (DGLV)

Spinach, rhubarb, siyoalaf, bargi salat; dill,
coriander, mint, parsley, blue basilica, green
garlic, green onion, sorrel, wine leaves, jagh-jagh
[Consider as DGLV when consumed at least
one tablespoon of these vegetable(s) per day.
Otherwise, go to Group 16]

1

5

Other vegetables

Cabbage, cauliflower, garlic, cucumber, leek,
tomato, onion, eggplant, beetroot, mushrooms
fresh and dried, anzur , green beans,
green pepper

1

6

Vitamin A rich fruits

Apricot and dried apricot, peach and dried peach,
persimmon, cantaloupe melon

0

7

Other fruits

Apple, banana, lemon, watermelon, mandarin,
grapes, pears, melon, muskmelon, fruits and
berries, dried fruits and berries, raisins, oranges,
cherries, figs, plum, pomegranate, prune,
quince, raspberries, strawberries, blackberries,
mulberries, king mulberries, yellow cherry, plum
(orange-colour), sinjid, chelon, dulona (haw), kiwi,
pineapple, grapefruit, simorodina, hips

1
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question
number

Yes=1
Food group

Locally available foods
No=0

8

Flesh foods and
organ meat

Beef, mutton, goat, chukar, rabbit, chicken,
goose, turkey, quail, sausages, veal, lamb and
chevron, meat of wild animals and games,
sausage products and smoked meat, horse,
duck, ox tail, liver, kidney, heart, lung,, stomach,
intestine, tongue, brain (goat and sheep), spleen
[ssiyohlavak] (cow, goat and sheep),

1

9

Eggs

Quail eggs, chicken eggs, goose eggs, turkey
eggs, duck eggs

0

10

Fish and sea foods

Fresh and frozen fish, canned fish, smoked fish,
dried fish, caviar, crab sticks

0

11

Beans and peas

Mung bean, peas, red beans, white beans,
lentils, chickpeas, split peas

0

12

Nuts and seeds

Sesame seed, pistachios, almonds, pumpkin
seeds, sunflower seeds, walnuts, peanuts,
apricot seeds, hazelnut, pecan

0

13

Milk and milk
products

Milk, skim milk, sour milk, yogurt, qurut (dried
yogurt), ice-cream, kefir, chaka, kaymak (sour
cream), cheese, sour cream/smetana, powdered
milk, condensed milk, tvorog, falla (colostrum
from cow), goat milk

1

14

Oils and fats

Vegetable oil (sunflower, flax, sesame, cotton,
olive), butter, sheep fat, margarine, mayonnaise,
ravgani zard (oil prepared from kaimak and
butter), mahsar/saflo oil (plant oil), mixed oil
(animal fat and vegetable oil), turta (sediment of
boiled kaymak), potato chips, cow fat, sheep fat

1

15

Sweets

Sugar, honey, candies, chocolate, cakes, biscuits,
jam, halva, baklava, obinabot (crystallised sugar),
nishollo, shirinii tut (Tajik snicker, mulberry paste
with sugar), pechak

1

16

Spices, condiments,
beverages

Black pepper, cumin, ketchup, salt, pripava
(adviya), chicken/ beef cubes; balsamic
vinegar, vinegar

1

Dill, coriander, mint, parsley, blue basilica, green
garlic, green onion, sorrel, rosemary (small green
leaves), black sesame seeds, bay leaf. [Consider
as condiments when these vegetable(s) are
consumed less than one tablespoon a day.
Otherwise, go to Group 4];
Coffee, black and green tea, khuch, fruit drinks
(compote), boiled water, sweet soda, water
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REMARKS

Part 3 – Table to derive the MMD-W score
Aggregation of food groups to calculate the MDD-W score

Table I - The 10 food groups
Food/Drink

Amount

1,2

All starchy staples

11

Beans and peas

12

Nuts and seeds

13

All dairy

8, 10

Flesh foods (including organ
meat and miscellaneous small
protein)

9

Eggs

4

Vitamin A-rich dark green leafy
vegetables

3, 6

Other vitamin A-rich vegetables
and fruits

5

Other vegetables

7

Other fruits
MDD-W score
(sum of the above scores)
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Preparation method
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