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Abstract

Interest in household food insecurity (FI) within scientific and policy groups has motivated efforts to develop methods for

measuring it. Questionnaires asking about FI experiences have been shown to be valid in the contexts in which they were

created. The issue has arisen as to whether such questionnaires need be developed from the ground up or if a generic

questionnaire can be adapted to a particular context. This study aimed to gain an in-depth understanding of household FI in

urban Costa Rica, develop and validate a questionnaire for its measurement, and inform the choice between the 2

methods of development. The study was conducting using qualitative and quantitative methods provided in the Food and

Nutrition Technical Assistance (FANTA) guidelines. In-depth interviews were conducted with 49 low-middle-income urban

women using a semistructured interview guide. A 14-item FI questionnaire was developed based on results from these

interviews. A field study was conducted in 213 households. The results show that the developed questionnaire provides

valid measurement of household FI in urban Costa Rica and is simple and quick to apply in the household setting. FANTA

developed a guide during the period that this research was completed that provides a generic questionnaire that can be

adapted for use in various countries, rather than building the questionnaire from the ground up. This study provides

evidence that careful attention to the procedures in this guide will likely yield a questionnaire suitable for assessing

household FI in middle-income countries. J. Nutr. 138: 587–592, 2008.

Introduction

Food security (FS)5 ‘‘exists when all people, at all times, have
physical and economic access to sufficient, safe and nutritious
food to meet their dietary needs and food preferences for an
active and healthy life’’ (1). It includes the availability of nutri-
tionally adequate and safe foods and an assured availability to
acquire acceptable foods in socially acceptable ways. (2). FS is,
therefore, intimately related to the fulfillment of basic human
rights (3). When family household conditions do not guarantee
access to food, the household can be called food insecure. Food
insecurity (FI) is experienced when there is: 1) uncertainty about
future food availability and access; 2) insufficiency in the
amount and kind of food required for a healthy lifestyle; or
3) the need to use socially unacceptable ways to acquire food (2).
FI is most prevalent in countries and populations subject to
poverty and social exclusion, but it is also present in some of the
most affluent societies (4–7). FI, therefore, seems to be related to

the degree of equity and solidarity within a nation rather than its
wealth.

In the last 10 y, a renewed interest in the concept of FI at the
household level has emerged within scientific and policy groups.
This interest has led to a better understanding of the determi-
nants and consequences of the phenomenon as well as the de-
velopment of better ways of measuring it. Measuring FI allows
for information about nutrition, related consequences, and aspects
of economic welfare to be more readily captured. Furthermore,
FI can be measured through simple and short questionnaires,
therefore with low cost and low respondent burden. Numerous
countries, such as Brazil (8), Venezuela (9), Canada (10), and the
United States (2), have elaborated country surveys to measure FI
among their populations. The Food and Nutrition Technical
Assistance (FANTA) Project recently summarized efforts to
understand and measure household FI across multiple countries
(11) and has published 2 technical guides to assist the timely
development of a measurement instrument for household FI in
particular countries (12,13). The first guide described how to
develop a measure of FI from the ground up, whereas the second
guide described how to develop a measure of FI by adapting a
generic set of items understood to be universal. The choice
between these 2 methods of development involves a trade-off
between time, effort, and higher inter-country comparability on
one hand and potential increased local sensitivity and specificity
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on the other. This study was motivated in part to inform this
choice.

Costa Rica is an example of a transitional economy with
increasing problems in the redistribution of the benefits of a
modest but sustained economic growth experienced during the
last 20 y. After reaching levels of social development far better
than its neighboring Central America countries, with values for
indicators such as the Human Development Index among the
highest ranked countries for the Latin American region, poverty
has remained stagnated in the last 20 y. Additionally, an ever-
increasing Gini’s coefficient, which measures the extent of income
inequality, portrays a country in need of developing effective
strategies to address poverty and to monitor vulnerable groups
(14).

In Costa Rica, expensive nationwide surveys are conducted
about every 10 y to monitor food and nutritional status (15).
Annual nationwide surveys are conducted to determine the
prevalence of poverty at the household level (16). These surveys
have revealed a prevalence of poverty of ;20% for the last 20 y,
affecting increasingly the urban areas, where .50% of the
population concentrate and, therefore, where more people live
under poverty. The methods used involve the use of rather long
questionnaires, however, with items that respondents find dif-
ficult to answer. Additionally, some of the less formal sources of
income are harder to capture for low-income groups, whereas
for high-income groups, underreporting is common (17).

The measurement of FI in Costa Rica could provide impor-
tant information related to the experience of poverty. A ques-
tionnaire quick to administer and analyze could potentially
determine households at risk of undernutrition and/or suffering
poverty in a simpler way. Furthermore, demonstration of the
timely development and usefulness of measuring FI in Costa
Rica provides an example that can be adapted in other tran-
sitional countries.

The aims of this study were to provide an in-depth under-
standing of FI in urban Costa Rica, develop and validate a
questionnaire to measure this phenomenon, and test the ground-
up approach of the first FANTA technical guideline (12).

Methods

A questionnaire to measure FI was developed based on the first FANTA

guide (12) using both qualitative and quantitative methods. A detailed
review of the scientific literature on FS was prepared.

Interviews with local informants to obtain a good understanding of

the phenomenon of FI at the household level were conducted. A pur-

posive sample of 49 mothers with children , 15 y of age were selected
from 2 urban middle-low income communities in San Diego and

Concepción de La Unión de Tres Rı́os, in the province of Cartago, during

the summer of 2005. Studies have shown that households with children

are the most vulnerable to FI (18). These communities represent a wide
variety of socioeconomic households and families; therefore, a range

of FI experiences, perceptions, beliefs, attitudes, and behaviors were ex-

pected to be present. In each community, women attending the Commu-
nity Health Center, typical of those in the community, were interviewed

using a standard interview guide to ensure that similar information was

obtained from all informants. The questionnaire consisted of general

open-ended questions that allowed the interviewer to explore or detail
issues that arose during conversation. Themes covered were related to

the experience of individuals facing FI, determinants, consequences,

coping, and management strategies. Special care was taken to use local

terms when applicable in the questionnaire and to document the exact
phrases and terminology used by the participants. Immediately after the

interviews, field notes were revised and expanded where necessary.

A summary of each interview was created, highlighting the essential

elements of the FI experience within each household. The causes, con-

sequences, coping, and management strategies of FI described were pre-

sented in matrices to a panel of experts, which included the Minister of

Health of Costa Rica, the national representative of FAO, and nutrition

and economics researchers. This panel discussed the results, provided

additional inputs, and helped define the constructs of the questionnaire.

The interview data, the data from the panel of experts, and the literature

were compared and it was concluded that the experience of FI in Costa

Rica is similar to the experience seen elsewhere (4,19).
After reviewing the Radimer-Cornell instrument (19) and the U.S.

Household Food Security Survey Module (2), specific items were de-

signed to address each component of FI. The items were developed as a

close-ended quantitative questionnaire designed to capture the severity

of FI, trying to maintain as much as was possible the actual words used

by the women interviewed. A total of 14 close-ended questions were

created with 3 possible ordinal answers: ‘‘Never,’’ ‘‘sometimes’’ and ‘‘many

times.’’ The questions were asked with reference to a 12-mo recall period.

The first draft of the questionnaire was presented to another expert

panel of health professionals for their analysis and feedback. Inputs from

the panel were used to guide adjustments and revision of the question-

naire.

The quality of the items developed for the questionnaire was assessed

using cognitive interviewing (12,20) on a diverse group of 12 women

from the population of interest. Cognitive interviewing allows for the

identification of difficulties in terms of how the items are interpreted by

respondents compared with their intended meaning (21). The results of

this process guided additional adjustments in the phrasing of terms used

in the questionnaire.

Validation of the resulting questionnaire was conducted according to

5 of the 6 criteria presented by Frongillo (20): 1) construction of the

instrument well grounded in the understanding of FI; 2) performance of

the instrument consistent with that understanding; 3) precise; 4) depend-

able; 5) accurate; and 6) accuracy of the instrument attributable to the

well-grounded understanding for the purpose and context. Criterion 6 is

difficult to meet unless there is another measure available that is more

accurate than the questionnaire. Nevertheless, the accomplishment of

the other criteria would provide reasonable evidence to establish its

validity (12).

Criterion 1 was addressed through the qualitative method that pro-

vided understanding of FI, described above. To address the other 4 cri-

teria, a field study was conducted in Concepción, 1 of the 2 communities

selected for the study, during the summer and fall of 2005. Four sectors

of the community were selected purposively to cover a large group of

low-income households (the most vulnerable group). Households were

selected using available community household maps elaborated by the

Community Health Center and census data that identified households

with children ,15 y of age. Within each sector, 3 census segments

displaying the largest number of households with children ,15 y of age

were selected for a total number of 1206 households across all sectors.

Households were visited randomly and invited to participate in the

study, refusals were thanked for their time, and study personnel

proceeded to the next identified household. This process continued until

a final sample size of 213 households was obtained (12). About 7% of

households that were invited to participate refused. Refusals occurred

because of reluctance to report income, lack of time, or disinterest.

Criterion 2 was assessed by examining the pattern of frequency of

affirmative responses to the items in the questionnaire. The ordering of

the frequency of affirmative answers to the questions was consistent with

the ordering of expected severity of the items.

To assess the precision and dependability (i.e. reliability, criteria

3 and 4) of the questionnaire, the internal consistency of the set of

items was examined using Cronbach’s a (11,18) and factor analysis.

Cronbach’s a and factor analysis were calculated based on both the

dichotomized responses and the 3-category responses. Although this

analysis technically assesses the reliability of the FI items when combined

into a continuous scale, it is informative about the internal consistency of

the items in general. Cronbach’s a is reported because it is a familiar

statistic. Because the responses were 2 or 3 categories, it is biased down-

ward and so provides a conservative assessment of the internal validity of

the item set. Factor analysis yielded the same results for both 2- and

3-category responses.
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There are multiple options for expressing the level of severity of FI

from the questionnaire items (12,13). One option is to make cut-points

on a continuous scale. Another option obtains the level of severity based

on the specific meaning of the items, not using the scale. The first option

has the advantage of being derived from the scale for which statistical

reliability has been demonstrated, whereas the other option has the

advantage of being more understandable and having higher face validity

with policy officials and the general public. Levels of severity were

obtained using both options, with a very high degree of association as

measured by g of 0.99. Furthermore, 83% of households were iden-

tically classified by the 2 options, with the other 17% of households

classified as more severe by option 2 than by option 1. We used option

2 in which 3 levels of FI (mild, moderate, or severe, along with food

secure) were created based on the specific meaning of the items, with

a household being at a particular FI level if 1 or more items linked to

that level were affirmed and no items from a more severe level were

affirmed.

To assess the accuracy of the measurements obtained (criterion 5), FI

expressed as levels of severity was compared with measures from tradi-

tional methods to evaluate poverty and exclusion conditions, expected to

be associated with FI and consistent with its pattern. The methods

selected for this comparison are used routinely by government institu-

tions and the research community in Costa Rica and in many other

countries (22) to estimate the prevalence of poverty in the population.

Two instruments were used: the poverty line method (PLM) and the

unsatisfied basic needs method (UBNM) (23,24). The questionnaires

used for the comparison methods are an adaptation of those used by the

National Home Survey for Multiple Purposes published by the National

Institute of Statistics and Surveys (Instituto Nacional de Estadı́stica y

Censos) of Costa Rica (25).

The PLM was determined by quantifying the total income reported

by each home and comparing it to the actual cost of a predefined ‘‘basic

basket.’’ This basket has a food and a nonalimentary component. The

food basket includes the basic food products needed to cover the energy

requirements of a typical Costa Rican family (26), whereas the non-

alimentary component refers to the other necessary basic resources (24).

Families whose income was below the cost of the basic basket were

classified as poor; families whose income was below the cost of the food

basket were classified as extremely poor.

The UBNM classifies families according to the level at which a group

of critical basic needs are satisfied. This methodology evaluates 4 basic

needs: access to an adequate household, a healthy life, knowledge, and

other resources and services. A family is considered poor if it has at least

1 basic need unsatisfied. When all basic needs are satisfied, a household is

classified as satisfied basic needs according to this methodology. Housing

conditions, for example, are evaluated in terms of floor and ceiling

conditions, by the number of people sleeping per bedroom available in

the house, etc. Standard of living is evaluated by variables such as access

to adequate feces disposal systems, potable water, and health insurance.

Knowledge is classified by whether the members of the household

between 7 and 17 y of age attend school regularly at the appropriate

grade for their age group. Access to other resources and services is

determined by the education and amount of income individuals living in

the household contribute (23,25).

Finally, given the fact that the PLM and UBNM measure different

aspects of the condition of poverty, an aggregation of the 2 methods,

known as the Integrated Poverty Classification, was also used in this

study. A household is considered to suffer recent poverty when it does

not fulfill its basic needs but it has a higher income than the cost of the

basic basket. It experiences inertial poverty when it has satisfied basic

needs, but it is poor by the PLM. A chronic poor household is classified

as poor by both PLM and UBNM (24).

Pearson chi-square and ANOVA were used to test for associations

between household FI status and socioeconomic variables such as educa-

tion, insurance coverage, and income. All analyses were conducted with

SPSS software (v. 11.5).

This study was reviewed and approved by the Ethics Committee of

the University of Costa Rica. Women interviewed were fully informed

of the nature of the study and provided their written consent to par-

ticipate.

Results

FI experience. The respondents considered that FI has multiple
causes, most of them income related, such as unemployment,
insufficient income, and bad administration of household in-
come that is generally linked with social problems such as
alcoholism and drug abuse. Another cause of FI cited is low level
of education of the head of the household.

The respondents cited as management strategies against FI:
borrowing money, working extra hours, selling or pawning
personal belongings, and recurring to institutional aids. Food-
related strategies included borrowing food from friends or
family and improving management of food in the household
(e.g. diminish food wastage, use low-cost food). The respon-
dents also emphasized that parents protect the children’s food
intake, because it is considered a priority.

The experience of FI was linked with immediate psychologi-
cal and biological outcomes. The respondents refer to distress,
anxiety, and sadness as immediate manifestations of FI. These
emotions may affect the family and social interactions. The
respondents also cited malnutrition, health weakening, sickness,
and negative changes in the appearance of a person as biological
manifestations of FI.

Development and validation of questionnaire. Table 1 pre-
sents the English version of the elaborated questionnaire and the
percentage of households that responded ‘‘sometimes’’ or ‘‘many
times’’ to each question. Most households (73.2%) affirmed that
they have worried that there was not enough food and that they
could not obtain more, whereas 28.6% established changes in
the quality of the children’s diet. Almost 11% of the households
resorted to doing things that made them feel ashamed to acquire
food and 6.1% of households reported having gone an entire day
without eating due to a lack of food.

The frequency and order of participant’s affirmative answers
to each item of the questionnaire was consistent with the order
of the components of severity established in the pattern of FI and
responses, supporting the questionnaire’s internal validity (cri-
terion 2). Based on the specific meaning of the items and the
frequency of affirmative responses, the phenomenon of FI can be
expressed in 3 levels of severity. An initial level at which families
feel uncertain and worry about their capacity to adequately
satisfy their family’s food needs and therefore begin to reduce the
variety of the adult’s diet (items 1, 2, 3, or 4 of the question-
naire), defined as mild FI. A 2nd level occurs when adults’ eating
patterns are disrupted and the quantity of adults’ intake and
quality of the children’s diets are reduced; the number of meals
and general food patterns are maintained (items 5, 6, 7, 9, or 10
of the questionnaire), defined as moderate FI. The 3rd level is
reached when the children’s eating patterns are disrupted and
quantity of their intake reduced. Some members in the family
group may engage in socially unacceptable, often perceived as
shameful, practices to secure a minimum of food for the family
(items 8, 11, 12, 13, or 14), defined as severe FI.

Only 16.4% of the sampled households were food secure (i.e.
they answered ‘‘never’’ to all items). A total of 40.4% of the
households experienced mild FI, 25.8% had a moderate level of
FI, and 17.4% a severe level of FI (Table 1).

For the set of items, the values of 0.89 and 0.87 were ob-
tained for the Cronbach’s a based on 3-category and dichoto-
mized responses, respectively. In a 1-factor model that explained
46% of the variation, the loadings of the items ranged from 0.58
to 0.81 for 13 of the items, with the loading for item on social
acceptability being 0.47.
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Associations with other variables were used to assess the
accuracy of the questionnaire to differentiate groups. There was
an association between the levels of FI and the PLM (x2 ¼ 18.3;
P , 0.06), UBNM (x2 ¼ 12.9; P , 0.005), and IPM (x2 ¼ 31.2;
P , 0.001). There was an increased gradient of FI in households
classified as poor with the PLM and UBNM (Table 2). Only
5.7% of extremely poor households were food secure, whereas
71.4% of nonpoor households were food secure. The IPM,
which compiles both methods, also shows this behavior: 14.3%
of chronic poor households were food secure, whereas 56.8%
were severely food insecure. Only 17.1% of households without
health insurance were food secure and 45.7% were severely food

insecure. Mean income per capita of food-secure households
was almost 2.5 times the mean income of households with severe
FI. Heads of food-insecure households were less likely to have
completed 9 y of schooling, although the relationship was not
significant (P , 0.170).

Discussion

The aim of this study was to understand FI in Costa Rica, use
this understanding to develop a valid questionnaire for measur-
ing this phenomenon in this middle-income country, and inform
the choice of method for questionnaire development. Qualitative

TABLE 1 English translation of the questionnaire developed to measure household FI in Costa Rica and responses to items
obtained when applied to 213 women in the community of Concepción de La Unión1

Items ordered by frequency of responses
Those responding ``sometimes''

or ``many times''
Severity level
(% of sample)

%

1. Have you worried that in your home there was not enough food and you could not obtain more? 73.2 Mild FI (40.4)

2. Did you or any adult in your home have to limit the variety of food because of lack of resources? 69.0

3. Did you or any adult in your home have to eat the same for several days in a row because you didn't have food to

prepare another different meal?

54.0

4. Did you have to serve less food because there wasn't resources to obtain enough food? 50.7

9. Did you have to stop giving the children the food they should have because you couldn't obtain it? 28.6 Moderate FI (25.8)

10. Because there was not enough food at home, did you have to serve less food to the children? 21.6

5. Because there was not enough food at home, were you unable to prepare 1 of the meals of the day? 21.6

6. Did you or any adult in your home have to skip 1 of the meals of the day because there was not enough food? 18.8

7. Did you or any adult in your home have to go to sleep without eating because there was not enough food at home? 10.8

14. In order to have food in your home, did you have to do things that make you feel ashamed? 10.8 Severe FI (17.4)

11. Did any of the children have to skip 1 of the meals of the day because there was not enough food at home? 9.9

8. Did you or any adult in your home have to go a whole day without eating because there was not enough food? 6.1

12. Did any of the children have to go to sleep without eating because there was not enough food at home? 2.8

13. Did any of the children have to go a whole day without eating because there was not enough food? 1.9

1 Item numbers correspond to the order in the questionnaire. Cronbach’s a reliability coefficient ¼ 0.89.

TABLE 2 Distribution of households according to FI severity within the different categories of the
3 methods used to estimate prevalence of poverty in the families (as well as other
characteristics)

Household characteristics FS Mild FI Moderate FI Severe FI Test statistic1 P-value

PLM, %

Extreme poverty 5.7 14 14.5 18.9 18.3 ,0.006

Poverty 22.9 36 54.5 48.6

No poverty 71.4 50 30.9 32.4

BNM, %

UBN 25.7 44.2 43.6 67.6 12.9 ,0.005

IPM, %

Chronic poverty 14.3 26.7 40 56.8 31.2 ,0.001

Recent poverty 14.3 23.3 29.1 10.8

Inertial poverty 11.4 17.4 3.6 10.8

No poverty 60 32.6 27.3 21.6

Educational level of head of household, %

,9 y of schooling 62.9 73.3 83.6 75.7 5 ,0.170

Social security coverage (health insurance)

Not covered 17.1 23.5 20.4 45.7 9.8 ,0.021

Income per capita, ¢/mo

(Costa Rican colon)

93,078 6 107,110 50,655 6 33,709 39,448 6 22,649 37,959 6 19,649 9.8 ,0.001

1 Values are means 6 SD or %.
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and quantitative methods described in the FANTA guides were
used for this purpose.

Consistent with previous studies (27–29), the causes of FI
cited by respondents were income related. Economic resources
are the principal determinant of access to food in urban Costa
Rica (30).

From the interviews, the pattern of FI in Costa Rica was
similar in many ways to that of Radimer et al. (19), although
there were also important differences. FI in Costa Rica does not
involve changes in food storage, in contrast to other studies that
have reported this (4,31). The social component of FI also
includes the use of socially acceptable ways to acquire food.
Households rely on family or institutional support for food or
money. This has also been described previously (32,33). Con-
sistent with the findings of other studies, FI has immediate
psychological (34–36) and physical (5,32,37) consequences.

The percentage of affirmative responses to the questionnaire
items suggests that a pattern of FI can be described in terms of an
evolution of experiences from less to more severe. This pattern
begins with uncertainty and anxiety. As FI evolves, it progresses
into decreased quality and diversity of the diet, soon afterward
cutting back on the quantity of food eaten per meal and, finally,
skipping meals and going hungry for $1 d (4). Because parents
buffer their children from FI, at least in some cultures, the
evolution to the final response level in the pattern is slower in
children than in their parents (4).

The results provide strong evidence that the developed ques-
tionnaire provides valid measurement of household FI in urban
Costa Rica. Its construction is well grounded in the understand-
ing of FI in urban Costa Rica, its performance is consistent with
that understanding, and it is reliable and accurate at least at the
group level. The somewhat lower loading of the item on social
acceptability was expected, given that this item addressed a
component of FI that was not addressed by any of the other
items.

The FI questionnaire is simple and quick to apply in the
household setting. Although further research to validate this
approach to the measurement of household FS in rural Costa
Rica would be ideal, this questionnaire could be used in national
surveys to measure families’ vulnerability to the consequences of
FI and to target related interventions.

The first FANTA guide (12) was a useful reference for de-
veloping the questionnaire from the ground up (38) based on
interviews with respondents. The steps described in the guide
were easy to follow and facilitated the development of the ques-
tionnaire suitable to the Costa Rican socioeconomic and cultural
context.

The 2nd FANTA guide (13) was being developed during the
period that this research was completed. Two international
workshops were held in April 2004 and October 2005 to sup-
port and contribute to the development of this guide. The guide
provides a generic questionnaire that can be adapted for use in
various countries rather than building the questionnaire from
the ground up. Of the 9 items in the FANTA generic question-
naire, 6 of them had a counterpart included in the Costa Rican
questionnaire. The exceptions were that: 1) in the FANTA ques-
tionnaire, 2 items asked about foods not eaten that are preferred
and eaten that are not preferred, whereas the Costa Rica ques-
tionnaire instead asked about eating the same food for several
days in a row; and 2) the FANTA questionnaire asked whether
there was ever no food at all in the household, whereas there was
not a similar question in the Costa Rican questionnaire. The
strong similarity between the 2 independently developed ques-
tionnaires from the 2nd FANTA guide and Costa Rica means

that the latter confirms the constructs and items in the FANTA
generic questionnaire. This study provides evidence that careful
attention to following the procedures outlined in the 2nd
FANTA guide will likely yield a questionnaire suitable for
assessing household FI in middle-income countries.
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