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Resumen

Con datos de la Encuesta de Alimentacién y Bienestar del afio 2014 (dECON-FCS-
UdelaR), representativa de los hogares de Montevideo y la zona Metropolitana, se evalué
la estructura factorial de la Escala Latinoamericana y Caribefia de Seguridad Alimentaria
(ELCSA) con una metodologia de analisis factorial. Ademas se analizd, a través de
modelos probit, la influencia de las caracteristicas socio-demograficas de los hogares en
cada una de las dimensiones de inseguridad alimentaria identificadas. El porcentaje de
respuestas afirmativas a las preguntas de la escala ELCSA vario entre el 31.7% a 4.4%. A
partir del analisis factorial se identificaron dos factores en aquellos hogares en donde solo
viven adultos y tres factores en aquellos en los que viven menores de 18 afios. Los factores
identificados se asocian a diferentes niveles de inseguridad alimentaria. La probabilidad de
experimentar diferentes niveles de inseguridad alimentaria estd afectada tanto por
caracteristicas individuales de los encuestados como por las caracteristicas del hogar en el
que viven, siendo el ingreso del hogar la variable que tiene mayor impacto en todas las

dimensiones.
Keywords: inseguridad alimentaria; ingreso; analisis factorial, América Latina

Abstract

Using a cross-sectional survey with a representative sample of households from the
metropolitan area centered on Montevideo, we evaluate first the factorial structure of the
Latin American & Caribbean Household Food Security Scale (ELCSA) with an
exploratory factor analysis. Secondly, using a probit model we study the influence of
socio-demographic characteristics on each of the identified dimensions of the food
insecurity. The percentage of affirmative responses to the items of the ELCSA scale ranged
from 31.7% to 4.4%. Two factors were identified with the exploratory factor analysis from
households without children under 18 years old, whereas three factors were identified for
households with children. The identified factors were associated with different severity
levels of food insecurity. Likelihood of experiencing different levels of food insecurity was
affected by individual characteristics of the respondent as well as characteristics of the
household. Household income had the largest influence on all the dimensions, which

indicates a strong relationship between income and food insecurity.
Keywords: food security; income; factor analysis; Latin America

JEL: 114,131, D12



1. Introduction

Food security occurs when "all people, at all times have physical and economic access to
sufficient, safe and nutritious food that meets their dietary needs and food preferences for
an active and healthy life" @. Food security is a multidimensional concept that involves
four hierarchical dimensions: physical availability of food, economic and physical access

to food, food utilization and stability of the previous dimensions over time .

When individuals do not have access to sufficient food in terms of both quantity and
quality, food insecurity is experienced. Food insecurity has been classified in three main
severity levels ©. Food insecurity usually starts by mild insecurity, which is characterized
by uncertainty or fear of running out of food in the future or eating foods that are less
preferred or less healthful ®. Moderate food insecurity has been associated with restriction
of both the quality and quantity of foods ®. Finally, the most severe form of food
insecurity is hunger (the uneasy or painful sensation caused by insufficient food
consumption) @, which is met when people do not have access to enough food to meet
their basic needs. Food insecurity usually affects the adults in the household first as
children are usually protected by their mothers. When the severity of food insecurity
increases it is no longer possible to protect them and food insecurity reaches the children of
the household ®.

The effects of food insecurity are diverse and range from increased risk of malnutrition or
disease, negative psychological consequences, to a decrease in productivity and economic
performance 2. For this reason, the benefits of strategies to cope with food insecurity go
beyond individuals and also extend to the whole society.

Measuring household food insecurity provides an estimate of its underlying causes and
contribute the development of intervention strategies and policies to alleviate its
consequences ™. Given the multidimensional nature of food insecurity, a variety of
methods have been used for its measurement . For many years, food insecurity has been
measured based on economic indicators of food production and food availability, as well as
dietary intake and anthropometric measures “*. However, these methods were deemed
insufficient to measure all the aspects related to food insecurity . For this reason, scales

for measuring food insecurity as it is experienced by individuals have been developed ®"



18:15.3) following the pioneer work of Radimer et al. @), Briefel et al.**), and Wehler et al.
(20)

The Latin American & Caribbean Household Food Security Scale (ELCSA) was
developed modifying the US Household Food Security Supplemental Module (HFSSM)
and translating the terms into Spanish @Y. This scale measures the perception of different
aspects of food insecurity, as reported by a member of the household, and includes
questions related to worries of running out of food, lack of access to food in sufficient
quantity or quality, due to lack of monetary or other restrictions ¢2. The operationalization
of ELCSA depends on whether or not children are present in the household, which is a
common feature of several food security scales due to the specific nutritional needs of
children @, This scale has been used in several Latin American countries, including
Bolivia, Brazil, Colombia, Ecuador, Mexico and Uruguay *®. All the previous studies
have considered ELCSA as one-dimensional and have not considered the different
dimensions of food insecurity included in the scale. However, several studies have
identified different dimensions in food insecurity scales, which account for different

severity in food insecurity ¢°.

Effective interventions aimed at reducing food insecurity depend on accurate targeting of
the vulnerable population ?”. Understanding the relationship between food insecurity and
socio-demographic variables underlying food insecurity can contribute to the development
of preventive measures that alleviate the consequences of food insecurity ™. Food
insecurity occurs for multiple reasons, being socioeconomic factors the most relevant as
they can limit access to food ™ 2. Households with children, living under poverty
conditions, located far from urban areas and headed by single mothers or ethnic minorities

have been reported to have the highest risk of household food insecurity 9.

The present work deals with the evaluation of food insecurity in Uruguay, a country in the
southeast of South America, with a population of approximately 3.3 million people.
Between 2006 and 2013 the percentage of households under poverty conditions has
markedly decreased from 24.2% to 17.8% due to economic growth and social policies ©%.
Although this reduction in poverty is expected to cause a reduction in food insecurity,
economic growth on its own does not address aspects of food insecurity related to the
quality of food consumed @. This makes it necessary to develop strategies that reduce

poverty in conjunction with policies to ensure food security ®. However, Uruguay has not



yet adopted national programs to assess household food insecurity, which would allow the
government to develop specific strategies aimed at improving access to and utilization of

food of the most vulnerable segments of the population.

In this context, the aim of the present work was to evaluate the factorial structure of the
Latin American & Caribbean Household Food Security Scale and to study the influence of
socio-demographic characteristics on each of the identified dimensions in Montevideo,
Uruguay.

2. Methods

2.1. Data collection

The present study was part of a cross-sectional survey designed to assess dietary patterns in
a representative sample of households from the metropolitan area centered on Montevideo,
the capital city of Uruguay. According to the 2011 National census this area comprises
1,319,108 inhabitants and 520,538 private households ©°.

A 3-stage stratified random sampling method was considered. The first stage consisted of
the random selection of 305 primary census areas, stratified by geographical location and
socioeconomic level. The second stage comprised a random selection of 1,220 households
from the primary census tracts. The number of households per tract was selected
considering the number of occupied private households. Lastly, an adult (at least 18 years
old) was randomly selected from each household.

Information letters were sent to the households. Then, trained interviewers went directly to
the households to establish face-to-face contact with the selected adult from each
household (up to five attempts on different days and at different times were considered).
From the initial sample of 1220 households, complete data were obtained from 742
(60.8%), which comprised the final sample. This sample size enabled the estimation of
population proportions with a precision of +/- 3.5 for a confidence level of 95%.

The survey was implemented by a group of 50 interviewers, most of which were Social
Science students with previous experience in population surveys. The interviewers

received training on the content of the survey prior to its administration. Data from all



surveys were checked by a supervisor and 20% of the households were contacted by phone
to check that they had answered the survey.

All participants gave verbal consent. Data collection was carried out between April and
September 2014.

2.2. Household food insecurity

Household food insecurity was measured using the Latin American & Caribbean
Household Food Security Scale (ELCSA) @Y. This scale comprises 8 items for households
without children under 18 years of age and 15 questions for households with children
(Table 1). Respondents had to answer yes or no to each of the items. A score of 1 was

given for each positive answer.

Table 1. Items of the Latin American & Caribbean Household Food Security Scale
(ELCSA), back-translated from Spanish. Items 9-15 are only considered for households
with children under 18 years of age.

Item  During the last 3 months, due to lack of money or other resources....

were you worried that your household would run out of food?

did your household run out of food?

did your household lack of a healthy diet?

did you or any adult in your household have to consume only a few types of food?

did you or any adult in your household did not eat breakfast, lunch or dinner?

did you or any adult in your household eat less than you thought you should?

did you or any adult in your household feel hungry but couldn't eat?

did you or any adult in your household eat only once a day or go without eating for a

whole day?

did any children of 18 years of age in your household not receive a healthy diet?

10 did any children of 18 years of age in your household have to consume only a few types
of food?

11 did any children of 18 years of age in your household did not eat breakfast, lunch or
dinner?

12 did any children of 18 years of age in your household eat less than you thought
necessary?

13 did you have to serve less food to any children of 18 years of age in your household?

14 did any children of 18 years of age feel hungry but couldn't eat in your household?

15 did any children of 18 years of age eat only once a day or go without eating for a whole

day in your household?
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2.3.  Socio-demographic data

The following socio-demographic information was collected from each participant: gender,
age, years of education of respondent, number of adults in the household, number of
children under 18 years in the household, if the house was owned by the participant’s
family, number of rooms in the household, if the household had a place to cook, whether
they were beneficiaries of food programs, and possession of a set of goods: stove,
refrigerator, freezer, cable connection, washing machine, dryer, dishwasher, microwave,

internet, heating, computer, car, motorcycle.

3. Data analysis

3.1. Factor analysis

Exploratory factor analysis (EFA) was carried out to evaluate the factor structure of the
ELCSA scale. Factors were extracted using principal component analysis and orthogonally
rotated with the varimax rotation. The number of factors was selected using parallel
analysis ©". Items with loadings above 0.40 were considered significant ©®.

3.2.  Influence of socio-demographic characteristics on the dimensions of the food

insecurity scale

A probit model was used to determine the impact of some individual and household socio-

demographic characteristics on the dimensions of the food insecurity scale.

The models were estimated using individual characteristics (sex, age and years of
education), three variables representing household characteristics (number of adults in the
household, per capita room, kitchen) and a set of variables that captured household income
(home ownership, if the home is covered by a government assistance program and an index
of deprivation). Two models were estimated: one for households with children under 18
years and the other for households without children. Table 2 shows the description of the

variables used in the models and their descriptive statistics.



Table 2. Description of the independent variables included in the probit model relating the
dimensions of food insecurity and socio-demographic variables.

Variable Description Mean Std. Dev
Gender 1 if female 0.58 0.49
Age Age of the respondent 48.88 18.28
Years_educ Years of education of the respondent 10.42 4.65
Numb_adults Number of adults in the household 2.13 0.99
Numb_child Number of children under 18 years in the household 0.77 1.17
Homeowner 1 if the household is owner of the house 0.59 0.49
Rooms_per_capita Number of rooms per capita 0.77 0.39
Cooking_place 1 if the household has a place to cook 0.95 0.21
Food_programs 1 if the household receives a food program 0.11 0.31
Privation Index of deprivation* 0.25 0.20

*The index reflects the households’ level of deprivation. It is based considering the possession of a set of
goods (stove, refrigerator, freezer, cable connection, washing machine, dryer, dishwasher, microwave,
internet, heating, computer, car, motorcycle). The indicator takes the value 1 if the household has a total lack
of goods considered and 0 in the case of possessing all. For details of the methodology of the deprivation
index see Borooah, 2001 ©4.

4. Results

4.1. Descriptive statistics

The percentage of participants who only provided negative responses to the items of the
Latin American & Caribbean Household Food Security Scale (ELCSA), which indicates
food security, was 69.5% [64.5-74.2] for households without children under 18 years old
and 49.9% [43.7-56.2] for households with children. Considering these results the
percentage of people experiencing food security in Montevideo can be estimated as 60.8%
[56.8-64.7].

Figure 1 shows the percentage of affirmative responses to each of the items of the ELCSA
scale. As expected, items related to less severe aspects of food insecurity (e.g. Item 1,
worried about running out of food) showed a higher percentage of affirmative responses
that items associated with severe food insecurity (e.g. a children of 18 years of age felt
hungry but couldn't eat). Besides, for the same severity children- related items tended to
have a lower percentage of affirmative responses than adult-related items. For example, the
percentage of affirmative responses for the item related to feeling hungry but being unable

to eat was 11.2 for adults and 5.2 for children under 18 years of age (Figure 1).



Figure 1. Percentage of affirmative responses to each of the items of the Latin American &
Caribbean Household Food Security Scale (ELCSA). The full wording of the items is
shown in Table 1.

Porcentaje de respuestas afirmativas (%)

Preocupacion Almentacionde Algun menor  Faltade  Alginadulto Alginaculto Alginmenor Algénmenor  Faltade  Disminuyéla Algnadulto Alginadulto  Alginmenor Algin menor  Algdn menor
porquelos  adultosbasada  twouna  alimentacdn comidmenos  dejode  dejodetener comid menos alimentosenel  cantidad  sintidhambre comidunavez  dejode  sintidhambre solo comiduna
alimentosse  enpaxa  alimentacién  saludable  deloquedebia desayunar, una  deloquedebia  hogar servidaenlas peronocomid al diaodejéde desayunar,  perona comié ver al dia o dejé
acabaran variedad  basada en poca comer almorzaro  alimentacién comidas a algin comer durante  almorzar o de comer
variedad cenar saludable menor todo un dia cenar durante todo
undia

------- Intervalo de confianza 95%

4.2.  Factor analysis

Exploratory factor analysis was used to evaluate the factor structure of the ELCSA.
Parallel analysis indicated 2 that the optimal solution contained 2 factors for households
without children under 18 years of age. As shown in Table 3, Factor 1 was correlated to
items related to lack of food in the household, which indicate moderate/severe food
insecurity. Factor 2 was correlated to items related to worry about running out of food and
items related to lack of a wholesome and healthy diet, which associated with mild food

insecurity.

Table 3. Factor loadings of the items of the Latin American & Caribbean Household Food
Security Scale (ELCSA) for households without children under 18 years of age.

Item Factor 1* Factor 2*
1 0.18 0.52
2 0.72 0.14
3 0.07 0.78
4 -0.04 0.83
5 0.85 -0.04
6 0.59 0.31
7 0.75 0.05
8 0.80 -0.13
% explained variance 38% 24%

*Factor loadings higher than 0.40 are highlighted in bold



In the case of households with children under 18 years of age, three factors were identified
(Table 4). Factor 1 was identical for these households was identical to Factor 1 for
households without children (cf. Table 3), being related to terms associated with lack of
food for the household. Factor 3 was correlated to the items that denote mild food
insecurity (i.e. worry about running out of foods and balanced diet). Factor 2 was related to
the items associated with lack of food for the children, indicating severe food insecurity. It
is interesting to note that although the item related to lack of healthy diet in the household
(item 3, cf. Table 1) was correlated to terms related to diet quality, the item denoting lack
of healthy food for the children (item 9, cf. Table 1) was correlated with items that indicate

lack of food for the children.

Table 4. Factor loadings of the items of the Latin American & Caribbean Household Food
Security Scale (ELCSA) for households without children under 18 years of age.

ltem Factor 1* Factor 2* Factor 3*
1 0.34 -0.07 0.45
2 0.73 -0.01 0.15
3 0.26 -0.03 0.65
4 -0.02 0.01 0.84
5 0.78 0.14 -0.04
6 0.65 -0.05 0.29
7 0.72 -0.04 0.11
8 0.78 0.1 -0.17
9 0.05 0.44 0.39
10 0.02 0.23 0.70
11 -0.07 0.88 0.05
12 0.29 0.52 0.12
13 0.26 0.42 0.24
14 0.14 0.48 0.03
15 0.07 0.80 -0.08

% explained variance 25% 19% 18%

*Factor loadings higher than 0.40 are highlighted in bold

4.3.  Influence of socio-demographic characteristics on the different dimensions of

food insecurity

A probit model was estimated in order to determine the impact of some individual and

household characteristics on each of the dimensions of food insecurity described above.

Results for intermediate (Factor 1) and mild food insecurity (Factor 2) for households with

no children under 18 are presented in Table 5, whereas estimations for intermediate (Factor



1), severe insecurity (Factor 2) and mild food insecurity (Factor 3) for households with
children under 18 years old are presented in Table 6.

For households composed exclusively of adults, the estimations for Factor 1,
corresponding to intermediate insecurity, showed that the probability of experiencing a
situation of intermediate insecurity declined with the age and educational level of the
respondent, when the family owned their house, and when the household had an
appropriate place for cooking (Table 5). Having an appropriate place to cook (kitchen)

reduces 23 percentage points (pp) the likelihood of intermediate insecurity.

Likelihood of experiencing intermediate food insecurity increased when the household
received food assistance through special programs and as the level of deprivation increased
(Table 5). The variables that attempted to capture household income were the most
important to determine intermediate household food insecurity. In particular, owning the
house decreased the risk of being in a situation of intermediate food insecurity 7 pp,
whereas deprivation increased intermediate food insecurity by 41 pp. Besides, being
covered by state programs, which already shows vulnerability in terms of revenues,

increased the probability of food insecurity in 38 pp.

In the case of Factor 2, which indicates mild food insecurity, the probability of
experiencing insecurity slightly increased when the respondent was female compared to
male (8 pp), and as the level of deprivation increased (38 pp). On the other hand, mild food
insecurity was reduced with the years of education of the respondent and if the household

had an appropriate cooking place.



Table 5. Coefficients and marginal effects of probit model estimation for households
without children under 18 years

Factor 1
(Severe/ intermediate food Factor 2
insecurity) (Mild food insecurity)

Dependent Marginal Marginal
Variables Coefficients Effects Coefficients Effects
Gender (Female) 0.108 0.255 * 0.083

(0.178) -0.149 -0.049
Age -0.011 ** -0.002 -0.005

(0.005) (0.001) (0.004)
Years_educ -0.043 * -0.008 -0.038 ** -0.013

(0.024) (0.004) (0.019) -0.006
Numb_adults 0.072 -0.122

(0.101) (0.088)
Rooms_per_capita 0.305 -0.297

(0.223) (0.206)
Cooking_place -0.843 ** -0.234 -0.817 * -0.309

(0.424) (0.154) (0.463) -0.181
Homeowner -0.345 * -0.067 -0.090

(0.198) (0.041) (0.168)
Food_programs 1.242 *** 0.384 - -

(0.426) (0.166) - -
Privation 2.219 *** 0.407 1.165 ** 0.381

(0.584) (0.115) (0.485) -0.159
Constant -0.171 1.058

(0.803) (0.659)
Observations 418 406

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

In the case of households with children under 18, the probability of severe, intermediate
and mild were reduced with the level of education of the respondent (5pp intermediate, 2
pp severe and 3 pp for mild). Meanwhile, the chance of intermediate and severe insecurity
increased with the number of children in the household and with the level of deprivation.
The number of children in the household increased the likelihood of severe and moderate

food insecurity between 6 pp and 7 pp, whereas it did not significantly affect likelihood of

experiencing mild insecurity.
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Mild, moderate and severe food insecurity were markedly related to the level of
deprivation, being the variable with the largest influence. As shown in Table 6 increased
with the level of deprivation. As shown in Table 6 likelihood of experiencing food

insecurity increased between 31 pp and 63 pp with privation.

Table 6. Coefficients and marginal effects of probit model estimation for households with
children under 18 years

Factor 1 Factor 2 Factor 3
Dependent (I\/I_oderatgtfood (Severe food insecurity) | (Mild food insecurity)
Variables Insecurity) _ _ _
Coefficients NEI?#E(';T?I Coefficients h/éi;g::??l Coefficients Néi;g(':?:l

Gender (Female) 0.041 0.128 0.116

(0.196) (0.205) (0.176)
Age -0.009 0.004 0.000

(0.009) (0.008) (0.008)
Years_educ -0.171 ***  -0.050 -0.092 ** -0.019| -0.075 *** -0.030

(0.039) (0.009) (0.039) (0.007) | (0.023) (0.009)
Numb_adults 0.032 0.131 0.081

(0.202) (0.209) (0.089)
Numb_child 0.255 ** 0.074 0.277 ***  0.057 0.131

(0.103) (0.032) (0.098) (0.023) | (0.099)
Homeowner -0.186 -0.301 -0.082

(0.196) (0.212) (0.182)
Rooms_per_capita 0.700 0.288 -0.427

(0.578) (0.602) (0.560)
Cooking_place -0.051 -0.148 -0.100

(0.366) (0.354) (0.413)
Food_programs 0.074 0.089 0.193

(0.299) (0.249) (0.254)
Privation 1.646 ***  0.478 1.500 ** 0.308 1573 ** 0.628

(0.620) (0.187) (0.676) (0.148) | (0.670) (0.267)
Constant 0.164 -1.469 0.253

(0.996) -1.026 (0.809)
Observations 295 297 296

Standard errors in parentheses
*kk p<0_01, *%* p<0_05, * p<0.1
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5. Discussion

Food insecurity in Montevideo, with its corresponding 95% confidence interval, was
estimated as 39%, which indicates that food insecurity is still an important problem. As
expected, the prevalence of food insecurity was similar to that reported in other ©¥ but
similar to reports from other Latin American countries, such as Brazil “?, Colombia “**?,
Venezuela “®, Argentina “¥, but much higher than that reported in developed countries
such as Canada, France, New Zealand or United States %33 4548)  Although the number of
undernourished people in Latin America and the Caribbean has decreased to less than a
half, meeting the Millennium Development Goal and the World Food Summit, hunger still
affects more than 34 million people in Latin America (FAO, 2015). Differences between
countries in the prevalence of food insecurity have been explained by the influence of

socio-economic factors, public policies and social assistance programs “0.

Food insecurity was significantly higher in households with children than in those without.
Having children in the household increased the prevalence of food insecurity by 28% when
there were children in the households, in agreement with other studies conducted in
Canada and USA “®). The higher prevalence of food insecurity in households with children
to food insecurity in Montevideo can be explained by the high prevalence of poverty
among children. In 2014 the percentage of children living under poverty conditions in
Uruguay was 20%, while poverty prevalence among adults aged 65 years and over it was

only 2% ©Y,

Affirmative responses to the individual items of the ELCSA scale decreased with their
severity (Figure 1), as expected ®V. The percentages of affirmative responses were similar
to those reported five years ago by Pérez-Escamilla et al. ®®. Although Uruguay lacks of a
routine national monitoring of food insecurity, results from the present work suggest that
household food insecurity has not decreased since 2006. This result was not expected since
Uruguayan economy has experienced a steady growth in the last ten years, which has been
accompanied by social policies aimed at reducing poverty % In this sense, it is important
to stress that hunger is not only a result of lack of food but it is also related to inequalities
in the mechanisms of food distribution and lack of access to better living conditions ©2).
Rivera et al. have reported that improvement in income did not lead to an improvement in
the quality and variety of foods ©®. Therefore, public policies aimed at reducing food

insecurity should improve income distribution in the country but also provide additional

12



support to vulnerable families. An increase in social support and nutritional education in

vulnerable households can contribute to reducing food insecurity ©%.

For the same severity, the percentage of affirmative responses was higher for items related
to adults than to items related to children, in agreement with the assumption that children
are usually protected within the household and that they are usually the last to experience
food insecurity ®4 In this sense, it is interesting to highlight that the item denoting lack of
healthy food for the children was correlated with the factor which indicates intermediate
food insecurity (Table 4).

The factorial structure of the ELCSA scale was assessed using exploratory factor analysis.
The optimum solution identified two independent factors in the ELCSA scale when it was
applied to households without children under 18, and three independent factors when it
was applied to households with children. As shown in Tables 3 and 4, the factors grouped
the items of the ELCSA scale in different severity levels, mild and moderate in households
composed only of adults, and mild, moderate and severe in households with children.
These results are in agreement other studies conducted in Latin American countries when

using different scales to measure household food insecurity “* 5557

. Therefore, the
complex construct of food insecurity seems to be multidimensional, being composed of
different independent dimensions related to its severity. The consideration of these separate
dimensions may enable a better understanding of the determinants of food insecurity in

different populations.

In the present work a probit model was used to model the influence of socio-demographic
characteristics of the respondents and the households on the identified dimensions of food
insecurity (Table 2). Although the influence of socio-demographic variables varied among
the dimensions of the ELCSA scale, the deprivation index, which was a proxy variable to
measure household income, was the strongest predictors of all the dimensions of food
insecurity (Tables 5 and 6). Research in different countries has shown that household
income is strongly negatively associated with household income 3 47:49:%8:59) Thjs result
is consistent with the definition of food insecurity ), as insufficient income is expected to
prevent individuals from getting enough food to meet their physiological and
psychological needs. According to Sarlio-Lahteenkorva & Laherlma ©® past economic
disadvantage also positively contributes to food insecurity, particularly mild food

insecurity as it increases worries and fears of running out of food. This result stresses the
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importance of implementing social programs aimed at increasing the availability of money
for food purchase in vulnerable households. In this sense, it is interesting to highlight that
results showed that severe and intermediate food insecurity was higher in those households
that received social food programs (Table 5), which indicates that these programs are being

adequately targeted at the most vulnerable population.

Regarding the individual characteristics of the respondents, educational level was the
strongest predictor of household food insecurity, in agreement with several studies that
show that the most vulnerable people to food insecurity has usually the least number of
years of education ®* 4% 4969 The negative association between education and food
insecurity can be explained considering that lower educational levels are usually negatively

associated to income and social status.

Regarding gender, it only significantly increased influenced responses to the mild food
insecurity dimension of the ELCSA scale in households without children (Table 5). The
greater vulnerability of women to food insecurity has been reported by several authors,
who have attributed it to family composition and the fact that women tend to deprive
themselves to protect their children ®*40-47:48.61.62 ‘Ho\wever, Hadley et al. ©® argued the
existence of gender bias to the questions included in the food insecurity scales. According
to these authors differences between males and females can be explained considering
differences in tolerance to stress. This explanation seems plausible as females are in charge
of food preparation in most households. In this sense, results from the present work sum up
to this hypothesis by showing that gender differences were only observed for the
dimension of food insecurity related to worrying about running out of food. Further
research on the influence of personal characteristics on responses to household food
insecurity scales may contribute to develop guidelines on how to select respondents in
surveys to accurately estimate the prevalence of food insecurity.

6. Conclusions

The present study showed that food insecurity affects a considerable proportion of the
population in Montevideo, Uruguay. The percentages of affirmative responses to the items
of the scale were similar to those reported in the literature five years ago, which suggests

that the reduction of poverty experienced in the same period did not lead to a decrease in
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food insecurity. This result stresses the need to perform national routine studies aimed at
measuring the prevalence of household food insecurity and identifying its causes. Besides,
public policies based on comprehensive visions of the food system seem necessary to

improve access to adequate quantity and quality of food.

Two independent dimensions were identified in the ELCSA scale, which suggests
that the influence of socio-demographic variables on each separate dimension may provide
a more accurate understanding of the determinants of the different severity levels of food
insecurity. Household income had the largest influence on responses to all the dimensions,
which indicates a strong relationship between income and food insecurity. Further research
should be conducted to improve our understanding of the variables that can reduce
vulnerability to food insecurity in the Uruguayan context and to identify the most effective

public policies that can help to cope with this problem.

15



References

1. FAO (1996). Cumbre Mundial sobre la Alimentacion. Declaracion de Roma sobre la

N

w

SN

Seguridad Alimentaria Mundial y Plan de Accién. Roma . Available at

http://www.fao.org/wfs/index_es.htm

. FAO (2008) An introduction to basic concepts of food security. Rome: FAO; available

at http://www.fao.org/docrep/013/al936e/al936e00.pdf

. Segall-Corréa AM, Pérez-Escamilla R, Marin-Léon L et al. (2008) Evaluation of

household food insecurity in Brazil: validity assessment in diverse sociocultural
settings. In Iniciativa America Latina y Caribe Sin Hambre, Concurso redSAN 2007:
Memoria articulos ganadores, pp. 80-101 [J Ortega, editor]. Santiago: Oficina
Regional FAO-Chile; available at http://www.bvsde.paho.org/texcom/nutricion/

memredsan_3.pdf

. Maxwell DG (1996) Meauring food insecurity: the frequency and severity of "coping

strategies". Food Policy 21, 291-303.

. Pérez-Escamilla R, Melgar-Quifionez H, Nord M, Alvarez Uribe MC, Segall-Corréa AM

(2007) Escala Latinoamericana y Caribefia de Seguridad Alimentaria (ELCSA).
Memorias de la 1a. Conferencia en América Latina y el Caribe sobre la medicion de
la seguridad alimentaria en el hogar. Perspectivas en Nutriciéon Humana (S),117-134;
available at
http://coin.fao.org/cms/media/8/13104915699830/2007_memorias_seguridad_alimen
taria_medellin_pnh.pdf

6. Vozoris NT & Tarasuk VS (2003) Household food insufficiency is associated with

~

poorer health. J Nutr 133, 120-126.

. Sullivan AF, Clark S, Pallin DJ et al. (2010) Food security, health, and medication

expenditures of emergency department patients. J Emerg Med 38, 524-528.

8. Whitaker RC, Phillips SM & Orzol SM (2006) Food insecurity and the risks of

(o]

depression and anxiety in mothers and behavior problems in their preschool-aged
children. Pediatrics 118, E859-E868.

. Weigel MM, Armijos RX, Hall YP et al. (2007) The household food insecurity and

health outcomes of US—Mexico border migrant and seasonal farmworkers. J Immigr
Minor Health 3, 157-169.

16



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Lent MD, Petrovic LE, Swanson JA et al. (2009) Maternal mental health and the
persistence of food insecurity in poor rural families. J Health Care Poor
Underserved 20, 645-661.

Seligman HK, Bindman AB, Vittinghoff E et al. (2007) Food insecurity is associated
with diabetes mellitus: results from the National Health Examination and Nutrition
Examination Survey (NHANES) 1999-2002. J Gen Intern Med 22, 1018-1023.

Seligman HK, Laraia BA & Kushel MB (2010) Food insecurity is associated with
chronic disease among low-income NHANES participants. J Nutr 140, 304-310.

Corral L, Winters P, Gordillo G (2000). Food Insecurity and Vulnerability in Latin
America and the Caribbean. Armidale: University of New England, Graduate School
of Agricultural and Resource Economics.

Carletto C, Zezza A, Banerjee R (2013). Towards better measurement of household
food security: Harmonizing indicators and the role of household surveys. Global
Food Security 2, 30-40.

Pérez-Escamilla R & Segall-Corréa AM (2008). Food insecurity measurement and
indicators. Rev Nutr 21, 15s-26s.

Marques ES, Reichenheim ME, de Moraes CL, Antunes MML, Salles-Costa R (2015).
Household food insecurity: a systematic review of the measuring instruments used in
epidemiological studies. Public Health Nutr 18, 877-892.

Radimer KL, Olson CM & Campbell CC (1990) Development of indicators to assess
hunger. J Nutr 120, 1544-1548.

Coates J (2013) Build it back better: Deconstructing food security for improved
measurement and action. Global Food Security 2, 188.194.

Briefel RR & Woteki CE (1992) Development of food insufficiency questions for the
Third National Health and Nutrition Examination Survey. J Nutr Educ 24, 24S-28S.
Wehler CA, Scott Rl & Anderson JJ (1992) The community childhood hunger
identification project: a model of domestic hunger: demonstration project in Seattle,

Washington. J Nutr Educ 24, 29S-35S.

Comité Cientifico de la ELCSA (2012) Escala Latinoamericana y Caribefia de
Seguridad Alimentaria (ELCSA): Manual de uso y aplicaciones. Roma: FAO.

Kaiser LL, Melgar-Quifionez HR, Lamp CL, Johns MC, Sutherlin JM, Harwood JO
(2002) Food security and nutritional outcomes of preschool-age Mexican-American
children. J Am Diet Assoc 102, 924-929.

17



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Melgar-Quifionez HR, Zubieta AC, MkNelly B, Nteziyaremye A, Gerardo MF,
Dunford C (2006) Household Food insecurity and daily per capita food expenditure
in Bolivia, Burkina Faso and the Philippines. J Nutr 136, 1431S-1437S.

Pérez-Escamilla R, Segall-Corréa AM, Kurdian Maranha L, Sampaio M de F, Marin-
Ledn L, Panigassi G (2004) An adapted version of the U.S. Department of
Agriculture Food Insecurity module is a valid tool for assessing household food
insecurity in Campinas, Brazil. J. Nutr 134, 1923-1928.

Pérez-Escamilla R, Paras P, Acosta MJ, Peyrou S, Nord M, Hromi-Fiedler A (2011)
Are the Latin American and Caribbean Food Security Scale (ELCSA) items
comparable across countries? FASEB J 25, 226-228.

Kendall A, Olson CM & Frongillo EA Jr (1995) Validation of the Radimer/Cornell
measures of hunger and food insecurity. J Nutr 125, 2793-2801.

Barrett CB (2010). Measuring Food Insecurity. Sci 327, 825-828.

Rose D (1999) Economic determinants and dietary consequences of food insecurity in
the United States. J Nutr 129, 517S-520S.

Langellier BA, Chaparro MP, Sharp M, Birnbach K, Brown ER, Harrison GG (2014).
Trends and Determinants of Food Insecurity Among Adults in Low-Income
Households in California. J Hunger Env Nutr 7, 401-413.

Nord M, Andrews M, Carlson S (2008) Household Food Security in the United States,
2007. Washington: US Department of Agriculture, Economic Research Service;
available at http://www.ers.usda.gov/Publications/ERR66/

Segall-Corréa AM Marin-Leon L, Sampaio MFA, Panigassi G, Pérez-Ecamilla R
(2007). Inseguranca Alimentar no Brasil: do desenvolvimento do instrumento de
medida aos primeiros resultados nacionais. In: Avaliacdo de politicas e programas do
MDS: resultados Vol. I. Seguranca alimentar e nutricional [Ministério do
Desenvolvimento Social e Combate a Fome, editor], pp. 385-407. Brasilia DF:
Ministério do Desenvolvimento Social e Combate a Fome.

CONEVAL (2010). Dimensiones de la seguridad alimentaria: Evaluacion Estratégica
de Nutricion y Abasto. México DF: Consejo Nacional de Evaluacién de la Politica de
Desarrollo Social.

Bocquier A, Vieux F, Lioret S, Dubuisson C, Caillavet F, Darmon N (2015) Socio-
economic characteristics, living conditions and diet quality are associated with food
insecurity in France. Public Health Nutr 18, 2952-2961.

18



3

i

35

36

3

~

38

39

40

41

42

43

44

. MIDES (2014) Revision de Indicadores Basicos de Desarrollo Social 2006-2013.
Montevideo: Ministerio de Desarrollo Social.

. Stamoulis K, Zezza A (2003) A Conceptual Framework for National Agricultural,
Rural Development, and Food Security Strategies and Policies. ESA Working Paper
No. 03-17. Rome: FAO; available at
ftp://ftp.fao.org/docrep/fao/007/ae050e/ae050e00.pdf

. INE (2011) Viviendas y poblacion en el pais segn departamento. Censos de Poblacién
afios 1908, 1963, 1975, 1996, 2004 (Fase 1) y 2011. Montevideo: Instituto Nacional
de Estadistica; available at: http://www.ine.gub.uy/socio-
demograficos/pobhogyviv2008.asp

. Glorfeld LW (1995) An improvement on Horn’s parallel analysis methodology for
selecting the correct number of factors to retain. Educ Psychol Meas 55, 377-393

. Hair JF, Anderson RE, Tatham RL (1987) Multivariate analysis with readings (2nd

ed.). London: Macmillan Publishing Company.

. INE (2015) Encuesta de Nutricion, Desarrollo Infantil y Salud 2015 (ENDIS) available
at: http://www.ine.gub.uy/web/guest/encuesta-nacional-de-desarrollo-infantil-y-
salud-endis-

. Salles-Costa R, Pereira RA, de Vasconcelllos MTL, da Veiga GV, de Marins VMR,
Jardim BC, Gomes FS, Sichieri R (2008) Association between socioeconomic factors
and food insecurity: a population-based study in the Rio de Janeiro metropolitan
area, Brazil. Rev Nutr 21, 99s-109s.

. Mufioz-Astudillo MN, Martinez JW, Quintero AR (2010) Validacion de la Escala
Latinoamericana y Caribefia de Seguridad Alimentaria en gestantes adolescentes.
Rev Salud Pablica 12, 173-183.

. Alvarez Uribe MC (2010). Caracterizacion de los hogares de Colombia en Inseguridad
Alimentaria segun Calidad de Vida. Rev Salud Publica 12, 877-888.

. Bernal J & Lorenzana PA (2007) La escala de seguridad alimentaria en hogares
aplicada a adolescentes en Caracas: una medida valida y confiable. Agroalimentaria
12, 47-54., 474-481.

. Rosso M, Wicky A, Nessier M & Meyer R (2015) Inseguridad alimentaria en la ciudad
de Santa Fe: percepcion de los ciudadanos. Salud Colect. vol.11, n.2, pp. 235-245.

19



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56

Coleman-Jensen A, Nord M & Singh A (2013) Household Food Security in the United
States in 2012. Economic Research Report no. ERR-155. Washington, DC: US
Department of Agriculture, Economic Research Service.

Office of Nutrition Policy and Promotion, Health Canada (2010) Household Food
Insecurity in Canada in 2007-08: Key Statistics and Graphics. Ottawa: Health
Canada.

Carter KN, Lanumata T, Kruse K, Gorton D (2010) What are the determinants of food
insecurity in New Zealand and does this differ for males and females? Aust New Zeal
J Public Health 34, 602-608.

Nord M, Hooper MD & Hopwood H (2008) Household level income-related food
insecurity is less prevalent in Canada than in the United States. J Hunger Environ
Nutr 3, 17-35.

Interlenghi GS & Salles-Costa R (2014). Inverse association between social support
and household food insecurity in a metropolitan area of Rio de Janeiro, Brazil. Public
Health Nutr 18, 2925-2933.

FAQO (2015). Panorama de la Inseguridad Alimentaria en América Latina y EI Caribe.
La region alcanza las metas internacionales del hambre. Roma FAO.

Observatorio de Seguridad Alimentaria y Nutricional-INDA (2015) Derecho a la
Alimentacién, Seguridad Alimentaria y Nutricional: Logros y Desafios de Uruguay.
Available at: http://obsan-inda.mtss.gub.uy/category/publicaciones/

Sen A (1982) Poverty and Famines: An Essay on Entitlements and
Deprivation, Clarendon Press, Oxford.

Rivera B, Currais L, Rungo P (2009) Impacto de los programas de transferencia
condicionada de renta sobre el estado de salud: el Programa Bolsa Familia de Brasil.
Rev. Esp. Salud Publica. 83(1): 85-97.

Kempson K, Keenan DP, Sadani PS, Adler A (2003) Maintaining food sufficiency:
Coping strategies identified by limited-resource individuals versus nutrition
educators. J Nutr Educ Behav 35, 179-88.

Lorenzana PA & Sanjur D (1999) Abbreviated measures of food sufficiency validly
estimate the food security level of poor households: measuring household food
security. J Nutr 129, 687-692.

. Alvarez MC, Estrada A, Montoya EC et al. (2006) Validacion de escala de la seguridad

alimentaria doméstica en Antioquia,Colombia. Salud Publica Mex 48, 474-481.

20



o7.

58.

59.

60.

61.

62.

63.

64.

Gulliford MC, Nunes C & Rocke B (2006) The 18 Household Food Security Survey
items provide valid food security classifications for adults and children in the
Caribbean. BMC Public Health 6, 26.

Sarlio-Lahteenkorva S & Lahelma E (2001) Food insecurity is associated with past and
present economic disadvantage and body mass index. J Nutr 131, 2880—2884.

Tingay RS, Tan CJ, Tan NC et al. (2003) Food insecurity and low income in an
English inner city. J Public Health Med 25, 156-159.

Panigassi G, Segall-Corréa AM, Marin-Léon L et al. (2008) Inseguranga alimentar
como indicador de iniqliidade: analise de inquérito populacional. Cad Saude Publica
24, 2376-2384.

Hamelin AM, Beaudry M & Habicht JP (2002) Characterization of household food
insecurity in Quebec: food and feelings. Soc Sci Med 54, 119-132.

Vizcarra Bordi, Ivonne. (2008). Entre las desigualdades de género: un lugar para las
mujeres pobres en la seguridad alimentaria y el combate al hambre. Argumentos
(México, D.F.), 21(57), 141-173.

Hadley C, Lindstrom D, Tessema F, Belachew T (2008). Gender bias in the food
insecurity experience of Ethiopian adolescents. Soc Sci Med 66, 427-438.

Borooah VK (2001) Logit and Probit: Ordered and Multinomial Models. Sabe
University Papers Series on Quantitative Applications in the Social Sciences.
Thousand Oaks, CA: Sage.

21





