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Abstract
The aims of the present work were to examine the effect of food insecurity on food consumption among children/adoles-
cents in Uruguay and to explore the moderating effect of socio-economic and demographic characteristics. The design
consisted of an analysis of secondary data from a telephone survey (n = 1,504), applied to parents or tutors of children
and adolescents living in Uruguay (September–October, 2020). Data were analyzed using logistic regression models and
moderation analyses were run considering household socioeconomic and demographic characteristics. Food insecurity
reduced the likelihood of having consumed all food groups except for carbohydrate-based foods, whereas it increased
the likelihood of consuming pulses. Age of the child/adolescent, being beneficiary of income transfers and state-provided
food baskets significantly moderated the effect of food insecurity on the consumption of several food groups. Results sug-
gest that a combination of cash transfers, subsidies and marketing restrictions hold potential to reduce food insecurity
and its negative effects on diet.

Plain language summary

We aimed to examine the effect of food insecurity, understood as the lack of regular access to safe and nutritious
food, on food consumption among children/adolescents in Uruguay. In addition, we explored the existence of
moderation or interaction effects of socio-economic and demographic households’ characteristics in the former
relationship. We analyzed data from a telephone survey applied to 1,504 households with children and adolescents
of Uruguay from September-October 2020. The methods used included logistic regression models and moderation
analyses for binary outcomes. Logistic regressions are used to predict the probability of success of an event based
on the values of explanatory or independent variables. Moderation analyses assess if the strength or sign of the
effect of an independent variable is predicted by another variable, the moderator. Results showed that children/
adolescents living in food insecure households had lesser odds of having consumed all food groups except for
carbohydrate-based foods and pulses. For this last group the opposite effect was found. Other socio-economic and
demographic characteristics moderated the effect of household food insecurity on various food groups consumption
(e.g., age of the child/adolescent, household being beneficiary of income transfers and state-provided food baskets).
The discussion and conclusions of our work suggest that a combination of cash transfers, subsidies and marketing
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restrictions constitute a promising approach towards reducing food insecurity and its negative effects on the diet of
children and adolescents.
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Introduction

Food insecurity can be defined as lack of regular access
to safe and nutritious food (FAO, 2022). It can be con-
ceptualized as a series of food access challenges that start
with uncertainty about the ability to obtain enough food,
followed by sacrifices in the quality of the diet (FAO,
2016; Pérez-Escamilla et al., 2020). As the severity of
food insecurity increases, people start reducing the quan-
tity of food consumed (moderate food insecurity) (FAO,
2016). When food insecurity reaches its most severe form,
people run out of food and are likely to go entire days
without eating (FAO, 2022).

Despite global commitment to end hunger and ensure
access to food (United Nations, 2020), the prevalence of
moderate and severe food insecurity has increased world-
wide in the last 2 years as a consequence of the COVID-
19 pandemic, conflict, climate shocks and the rising cost
of food (FAO et al., 2022; WFP, 2022). In 2021, nearly
30% of the global population experienced moderate or
severe food insecurity, mainly affecting people living in
low- and middle-income countries (FAO et al., 2022).
This situation poses short- and long-term consequences
for health and wellbeing worldwide (Butler & Barrientos,
2020). Food insecurity has been negatively associated
with several health outcomes, including undernutrition,
overweight and obesity, diet-related non-communicable
diseases and poor mental health (Gundersen & Ziliak,
2015; Leddy et al., 2020).

The effect of food insecurity on health strongly
depends on the behavioral strategies individuals use to
cope with food access difficulties (Ansah et al., 2021;
Hadley & Crooks, 2012). Several studies have shown
that people living in economically disadvantaged house-
holds tend to prioritize price and satiation over healthi-
ness when making their food purchases (Folta et al.,
2022; Magano et al., 2023; Puddephatt et al., 2020). The
current evidence suggests that food insecurity leads to a
reduced consumption of nutrient-rich foods such as fruit
and vegetables (Kaiser et al., 2003; Lee et al., 2019;
Leung et al., 2014; Mendes et al., 2021; Sharkey et al.,
2012; Vega-Macedo et al., 2014). However, the evidence
is not conclusive regarding how food insecurity influ-
ences consumption of ultra-processed products with
excessive content of sugars, fat and sodium. Studies have
reported both an increase and a decrease in consumption

of ultra-processed products, such as sugar-sweetened
beverages, processed meats and confectionary
(Fernández et al., 2020; Kaiser et al., 2003; Lee et al.,
2019; Leung et al., 2014; Sharkey et al., 2012). The lack
of agreement of these results suggests that the effect of
food insecurity on diet quality may be moderated by
contextual and socio-demographic variables. In this
sense, recent studies have reported heterogeneity in the
dietary patterns of people living in food insecure house-
holds, ranging from patterns based on natural and mini-
mally processed foods to patterns based on convenience
ultra-processed foods (de Castro et al., 2022; Lee et al.,
2019; Mendes et al., 2021). This suggests the need to dee-
pen the understanding of the factors that moderate the
effect of food insecurity on diet quality.

The effects of food insecurity on diet quality are not
evenly distributed among the members of the house-
holds. Children and adolescents are usually shielded
from reduced food intake by their caregivers by reducing
their own diet quality or limiting their food intake
(Pérez-Escamilla & Pinheiro de Toledo Vianna, 2012).
However, children and adolescents also experience the
negative consequences of food insecurity (Hanson &
Connor, 2014). Empirical research on the effects of food
insecurity on dietary quality of children and adolescents
is still limited, particularly in high-income countries in
specific regions (Zacxe et al., 2020), including Latin
America and the Caribbean. The available evidence sug-
gests that children and adolescents living in food insecure
households have a lower diet quality compared to those
living in food secure households (Eicher-Miller & Zhao,
2018; Fernández et al., 2020; Fram et al., 2011; Graham
et al., 2023; Hanson & Connor, 2014; Nord & Hanson,
2012; Vega-Macedo et al., 2014; Yeh et al., 2021; Zacxe
et al., 2020).

Households are expected to differ in their ability to
effectively protect children and adolescents from food
insecurity according to its severity as well as other socio-
demographic characteristics (Eicher-Miller & Zhao,
2018; Hanson & Connor, 2014). So far, the moderators
of the effect of food insecurity on children and adoles-
cents’ food consumption have not been systematically
identified. Some studies have considered socioeconomic
and demographic characteristics of children, their
caregivers or households as covariates in models asses-
sing the influence of food insecurity on children’s food
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consumption or nutritional status (Buscemi et al., 2011;
Chaparro & Lopez, 2022; Leyna et al., 2010; Shariff &
Khor, 2005). Particularly, Buscemi et al. (2011) used a
moderation hypothesis of the effect of acculturation on
the relationship between food insecurity and children’s
nutritional status among immigrant families. However,
most studies have not been focused on the discussion
and assessment of specific hypotheses regarding how
demographic, economic, and social aspects of children
and their households moderate the effect of food insecur-
ity on eating habits. In this sense, it is necessary to
understand the contextual factors that shape individuals’
responses to food insecurity experiences (Hadley &
Crooks, 2012). A more in-depth understanding of these
moderators can contribute to the design of effective stra-
tegies to reduce its impact on health and wellbeing
(Hampton, 2007; Pérez-Escamilla et al., 2020).

In this context, the aims of the present work were: (i)
to examine the effect of food insecurity on food con-
sumption among children and adolescents in Uruguay,
and (ii) to explore the moderating effect of socio-
economic and demographic characteristics of the house-
holds. The study relies on moderation analysis, which
consists of the assessment of the influence of a third vari-
able on the size, sign, or strength of the effect of an inde-
pendent variable on a dependent variable (Hayes, 2022).
Moderation hypotheses have been tested in health-
related studies that assess the influence of working condi-
tions on the effect of socioeconomic status on health out-
comes (Hoven & Siegrist, 2013), as well as the impact of
the interaction of ecological systems on children’s diets
and physical activity (Gubbels et al., 2014).

Context of the Study

The study was conducted in Uruguay, a high income
South American country (Gross Domestic Product US$
20,795per capita). It stands out in the region due to its
high Human Development Index (0.804), low inequality
(Gini Index 0.408) and low poverty (9.9% of the popula-
tion below the poverty line) (INE, 2023a; The World
Bank, 2023b; United Nations Development Program,
2023). However, the country also presents generational
inequities: poverty has historically been concentrated in
households with children and adolescents (De Armas,
2017; INE, 2023a). In 2022, 19.7% of children from 0 to
5 years old were living in households below the poverty
line (INE, 2023a).

The COVID-19 pandemic occurred in a context of dete-
rioration of GDP, employment, and fiscal space indicators
in the country (Brum & De Rosa, 2020; International
Monetary Fund, 2020; The World Bank, 2023b). GDP
per capita decreased 13.5% from 2019 to 2020 (The World
Bank, 2023b), central government debt increased from

51.6% of the GDP from 2019 to 62.4% of the GDP in
2020 (The World Bank, 2023a), whereas unemployment
increased from 8.5% in January 2020 to 11.2% in October
2020 (INE, 2023b). From the detection of the first
COVID-19 cases in the country, in March 2020, national
and subnational governments adopted a series of measures
to mitigate the negative economic and social effects of the
pandemic in the country (Brunet et al., 2020).

Some of the most relevant actions implemented by the
national government were increases in cash transfer pro-
grams and the creation of an initiative of food baskets
provision. The amount of two of the most relevant cash
transfer programs targeted at households with socio-
economic vulnerabilities (‘‘Tarjeta Uruguay Social’’ and
‘‘Asignaciones Familiares del Plan de Equidad’’) was
duplicated twice between March and July 2020 (Brunet
et al., 2020). In addition, the Ministry of Social
Development provided baskets composed of minimally
processed foods (rice, lentils), culinary ingredients (oil,
sugar, maizemeal), and processed foods (powdered milk,
canned tomato, dried pasta, canned tuna) to every per-
son over 18 years of age who was unemployed and not
receiving unemployment insurance (Brunet et al., 2020).

Civil society organizations also developed actions to
contribute to food security in the country. A total of
1,220 civil society organizations developing actions to
improve access to food were identified in the country,
which developed one or more of the following three main
actions: provision of food baskets, community pots, and
logistics (e.g., receiving donations) (Brunet et al., 2021).
Seventy six percent of the organizations provided food
baskets, mainly consisting of minimally processed foods,
culinary ingredients, and processed foods (e.g., flour, rice,
maizemeal, lentils, oil, dried pasta, and canned vegeta-
bles) (Brunet et al., 2021). In addition, 62% of the organi-
zations organized community pots, which consisted of
improvised self-managed popular dining rooms that pro-
vided hot meals and snacks to the most vulnerable sectors
of the population (Brunet et al., 2021). Between March
and July 2020, community pots served approximately
43,800 portions of food per day (Rieiro et al., 2020).

It was hypothesized that the effect of food insecurity
in children and adolescent food consumption is moder-
ated by demographic characteristics and socio-economic
characteristics of the households (Figure 1). An explora-
tory approach was adopted to evaluate the moderation
effect of the selected characteristics. The age of the child/
adolescent was regarded as a key potential moderator
given developmental changes with age. Based on parents’
tendency to shield the most vulnerable members of the
households (Hanson & Connor, 2014), it was hypothe-
sized that the effect of food insecurity would be lower
for children compared to adolescents. In addition, it was
hypothesized that the negative effect of food insecurity
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on the diets of children and adolescents living of house-
holds with Black or afro ancestry would be greater. This
is the second most prevalent ethnic group that comprises
Uruguayan population, and it is exposed to several
social inequalities (Cabella et al., 2013). Educational cli-
mate of the household was also included as previous
studies have associated poorer educational indicators
with adult, children, and adolescents’ lower quality diets,
and vice versa (Hinnig et al., 2018; Knudsen et al., 2014;
Nilsen et al., 2010). People with higher education level
were expected to have more competencies to cope with
budgetary restrictions (Begley et al., 2019). Therefore,
the influence of food insecurity on children and adoles-
cents’ food consumption was expected to decrease as
education level increases.

Additionally, participation of the household in differ-
ent policies or interventions aimed directly or indirectly
at reducing food insecurity were considered. This is in
line with studies conducted in high-income countries that
show that social protection policies tend to reduce house-
hold food insecurity (Loopstra, 2018). It was expected
that participation in policies or interventions from both
the state and civil society would reduce the effect of food
insecurity on children and adolescents’ food consump-
tion. Three income transfers were considered:
‘‘Asignaciones Familiares’’ (AFAM) and ‘‘Asignaciones
Familiares-Plan de Equidad’’ (AFAM-PE), two income
transfer programs targeted at households that include
either a pregnant woman or a child under 18 years old
(AFAM-PE is targeted specifically at households in vul-
nerable socioeconomic conditions), and ‘‘Tarjeta
Uruguay Social’’ (TUS), an income transfer targeted at
households in extreme vulnerable socioeconomic condi-
tions. Being beneficiary of state-provided food baskets,
created during the pandemic in 2020, household atten-
dance at community pots or public kitchens and being
beneficiary of other type of support from civil society
organizations were also considered.

Methods

This study is based on a secondary analysis of data col-
lected through a telephone survey about health, home
care and social assistance in Uruguayan households with
children and adolescents of Uruguay, developed by
UNICEF Uruguay through a local consulting agency in
September to October 2020. Data (n=1,504) were
nationally representative of households with children
and adolescents. Households were recruited by trained
interviewers using random digit dialing to cellphones.
This methodological decision was based on the high cov-
erage of cellphones in the Uruguayan population (90%)
(D’Almeida & Margot, 2018). Only respondents living in
households with children and adolescents were included.
Quotas were set based on the proportion of households
with children and adolescents located in different geo-
graphic areas of the country. The minimum sample size
was determined based on calculations for estimating the
proportion of the population with food insecurity, for
the most conservative scenario (50% prevalence). The
required sample size was estimated in 1,514 for a confi-
dence level of 95% and an expected maximum margin of
error of 6 2.5 percentage points.

Measurement Instruments

The questionnaire was applied to parents or tutors of
children or adolescents living in the household and
included questions about the household and the child/
adolescent. When more than one child/adolescent lived
in the household, questions referred to the one whose
next birthday was closest to the date of the survey. The
questions were related to: (i) health care; (ii) household
food insecurity using the Food Insecurity Experience
Scale (FIES; FAO, 2016); (iii) children and adolescent
consumption of selected food groups the day before the
survey, based on the questionnaire of the National
Childhood Nutrition, Development and Health Survey
(INE, 2022); (iv) receipt of assistance from state or civil
society initiatives to improve access to food before and/
or since the beginning of the pandemic in Uruguay
(March 13th 2020); (v) socioeconomic and demographic
characteristics of the household. Table 1 presents names,
definitions and levels of measurement for the variables
included in the present study.

Data Analysis
Household Food Insecurity. The eight items of the FIES

scale were analyzed following methodological and theore-
tical assumptions of Rasch models and Item Response
Theory, respectively (Hambleton, 1991). Responses to
each of the items were coded as dichotomous variables

Figure 1. Diagram of moderation hypotheses of this work.
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(0=‘‘No,’’ 1= ‘‘Yes’’). Model quality was assessed using
infit and outfit statistics, correlation analysis and the relia-
bility of the model, which complied with the criteria sug-
gested by FAO (Supplemental Table S1; FAO, 2016). A
numeric variable that corresponded to the household food
insecurity severity was created based on the respondent
parameters estimated by the Rasch model. Households
with parameters equal or above the severity of the first
item indicating a reduction in the food consumed (item 5,
‘‘skipped’’) were classified as having experienced moderate
or severe food insecurity, whereas those with parameters
equal or above the severity of the last item ‘‘whole day’’
were classified as having experienced severe food insecur-
ity. Analysis of FIES scale was performed using eRm R
package (Mair et al., 2009).

Descriptive Statistics. Descriptive unweighted (Table 2)
and weighted (Supplemental Table S1) statistics of differ-
ent characteristics of the household were estimated: (i)
food insecurity status of the household, (ii) socioeco-
nomic and demographic characteristics of the household
and selected child/adolescent; (iii) participation of house-
hold (members) in state or civil society actions related to
food security; (iv) consumption of different food groups

on the previous day by the selected child/adolescent. No
considerable differences were found between unweighted
and weighted data.

Logistic Regressions and Moderation Analyses. Logistic
regression models were conducted considering child/ado-
lescent consumption of different food groups on the pre-
vious day as a binary dependent variable (0= ‘‘No,’’
1= ‘‘Yes’’) and household food insecurity as the indepen-
dent variable (treated as continuous) with and without
covariates. In models that included covariates analyses of
model fit were performed. Hosmer–Lemeshow tests were
conducted to test goodness of fit of the models (p. .05)
using ResourceSelection R package (Lele et al., 2022).
Other assumptions were assessed using car R package
(Fox & Weisberg, 2019). Linearity of the relation between
numeric predictors (food insecurity) and logits of each
model was checked using scatter plots and Box Tidwell
power transformations of numeric predictors (food inse-
curity) (p. .05). Multicollinearity was assessed using var-
iance inflation (VIF values were between 1.01 and 1.45,
approximately). Influential observations were explored
using Cook’s distance, but no potentially problematic
observations were deleted to avoid biasing the results.

Table 1. Variables Considered for the Moderating Effect of the Socioeconomic and Sociodemographic Characteristics on the Influence of
Household Food Insecurity on Children and Adolescent Consumption of Specific Food Groups.

Name Definition Type of variable

Household food insecurity Experienced household food insecurity reported by household informant. Based
on the Food Insecurity Experience Scale (8 dichotomous items) (FAO, 2016)

Continuous

Children/adolescents food
groups consumption

Selected food groups (15) consumed by children/adolescents the day before the
survey, reported by household informant. Based on National Childhood
Nutrition, Development and Health Survey (INE, 2022). Food groups
considered: (i) bread, flour-based foods, pasta, rice, or potatoes; (ii) beef,
chicken, pork, or fish; (iii) milk or formula; (iv) sugar-sweetened beverages; (v)
yogurt or dairy desserts; (vi) ‘‘alfajor’’ or biscuits; (vii) nuggets, sausages,
hamburgers, or ham; (viii) sweets or ice cream; (ix) noisette potatoes, fried
potatoes, or croquettes; (x) salty snacks; (xi) fruits; (xii) vegetables; (xiii) eggs;
(xiv) beans or lentils; (xv) ultra-processed foods (based on consumption of at
least one item from (iv) to (x))

Dichotomous

Age of the selected child/
adolescent in the household

Age (in years) of the selected child or adolescent in each household of the sample Ordinal

Members with black or afro
ancestry in the household

Household in which at least one member has afro or black ancestry according to
the informant that answered the survey

Dichotomous

Members with a bachelor’s
degree in the household

Household in which at least one member has a bachelor’s degree. Considered as
a proxy of household educational climate

Dichotomous

Household being beneficiary of
AFAM or AFAM-PE programs

Household that is beneficiary of either AFAM or AFAM-PE income transfer
programs

Dichotomous

Household being beneficiary of
TUS program

Household that is beneficiary of TUS income transfer program Dichotomous

Household attendance at
community pots or public
kitchens

Household in which at least one of its members attended community pots or
public kitchens since March 13th, 2020 and the moment of the survey
(September–October, 2020)

Dichotomous

Household being beneficiary of
other type of support from
civil society organizations

Household in which at least one of its members was beneficiary of other type of
support or assistance from civil society organizations since March 13th 2020
and the moment of the survey (September–October, 2020)

Dichotomous

Brunet et al. 5



Analyses of residuals distribution were performed gra-
phically plotting residuals versus fitted values and resi-
duals versus each of the predictors and lack-of-fit tests
were conducted for each numeric regressor (p. .05). In
addition, marginal model plots were created to graphi-
cally assess the conditional distribution of the response
given each predictor and to examine the conditional

distribution of the response according to the fit of the
model. When assessing linearity of the relation between
food insecurity and the logits of outcome variables, the
first was transformed adding a constant value ‘‘10’’ to
work only with positive values. The regression models
for ‘‘yogurt or dairy desserts’’ and ‘‘fruits’’ as dependents
variables were run considering food insecurity raised to
the power of 2 and 3, respectively, to satisfy residuals
versus predictors distribution assumptions and lack-of-
fit tests significance. Moderation analyses were per-
formed using PROCESS macro for R software (Bao,
2023).

All moderators were included in the models and mod-
els for all food groups were performed, maintaining the
rest of the covariates as control variables. Due to the
similarities between weighted and unweighted data and
the lack of information about the construction of the
weight variable, multivariate analyses were conducted
with unweighted data. A significance level of 5% was
considered. All analyses were performed using R soft-
ware (R Core Team, 2022).

Results

Descriptive statistics of the sample (n=1,504) are pre-
sented in Table 2. Households where the selected child/
adolescent aged 0 to 5 or 13 to 17 were similarly distribu-
ted among the sample, while those with children aged 6
to 12 represented a greater proportion (40.1%). Medium
socioeconomic status households represented 64.3% of
the sample, while low socioeconomic status represented
14.7% of the sample. Most of the households were com-
posed by three (33.2%) or four members (35.4%).
Regarding food insecurity, the prevalence of moderate
household food insecurity was 12.7%, whereas the pre-
valence of severe food insecurity accounted for 4.5%.

Consumption of Selected Food Groups

Regarding food consumption, carbohydrate-based foods
(bread, flour, pasta, rice, potatoes), meat (beef, chicken,
pork, fish), milk or formula were the most frequently
consumed food groups. They were consumed by 80% or
more of children/adolescents the day before the survey.
Fruits and vegetables were consumed by 77% and 63.6%
of children/adolescents, respectively. On the other hand,
consumption of ultra-processed foods the day before the
survey was reported for 79.3% of children/adolescents.
Sugar-sweetened beverages was the most frequently con-
sumed product within this category (42.2%). Finally,
eggs (51.4%), and beans or lentils (23.7%) were the least
consumed food groups (Table 2).

Table 2. Unweighted Descriptive Statistics of the Sample
(n = 1,504).

Household characteristics Percentage (%)

Food insecurity
Moderate food insecurity 12.7
Severe food insecurity 4.5
Region
Montevideo 36.6
Rest of the country 63.4
Socio-economic status
Low 14.7
Medium 64.3
High 21
Household size
Two members 5.7
Three members 33.2
Four members 35.4
Five or more members 25.6
Members of the household with bachelor’s

degree
16.8

Members with afro or black ancestry in the
household

17.1

AFAM/AFAM-PE beneficiary household 38.3
TUS beneficiary household 11.8
State-provided food baskets beneficiary

household/member
10.8

Attendance at community pots or public
kitchens

5.5

Beneficiary household/member of other type of
support from civil society organizations

4.7

Age of the child or adolescent selected
0–5 years old 29.2
6–12 years old 40.1
13–17 years old 30.7
Consumption of food groups
Bread, flour-based foods, pasta, rice or potatoes 94.9
Beef, chicken, pork or fish 84.8
Milk or formula 80.1
Ultra-processed foods 79.3
Sugar-sweetened beverages 42.2
Yogurt or dairy desserts 41.4
Alfajor or biscuits 28.4
Nuggets, sausages, hamburgers or ham 26.2
Sweets or ice cream 20.1
Noisette potatoes, fried potatoes or croquettes 13.3
Salty snacks 10.4
Fruits 77.0
Vegetables 63.6
Eggs 51.4
Beans or lentils 23.7
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Effect of food Insecurity on Consumption of Selected
Food Groups

Except for carbohydrate-based foods, all models exploring
the effect of household food insecurity on food consump-
tion were statistically significant (p\ .05). The percentage
of children and adolescents consuming almost all food
groups the day before the survey decreased with an
increase in the severity of household food insecurity. The
largest effects were observed for meat and ultra-processed
foods. The odds of children/adolescent consuming these
food groups decreased 21% and 23% with one unit
increase in food insecurity severity of the household,
respectively. Within ultra-processed foods, the odds of
consuming yogurt or dairy desserts and sweets or ice-
creams decreased 21% with 1unit increase in food insecur-
ity severity. On the contrary, the odds of consuming beans
or lentils increased in 12% with 1unit increase in the sever-
ity of household food insecurity severity (Table 3).

Logistic regressions that accounted for the effects of
covariates were computed for all food groups
(Supplemental Table S2). The significance of household
food insecurity did not change, except for beans or len-
tils, where the effect was no longer statistically signifi-
cant. Some covariates had significant effects in the
models: the age of the child/adolescent, household being
beneficiary of income transfer programs (TUS and
AFAM or AFAM-PE), attendance at community pots/
public kitchens and members with black or afro ancestry
in the household.

In models where the effect of food insecurity was signif-
icant, children aged 6 to 12 had significantly greater odds
of having consumed milk or formula (p\ .05), sugar-
sweetened beverages (p\ .01), and marginally higher odds
of having consumed meat (p\ .1) than those aged 0 to 5.
Also, they presented lower odds of consuming yogurt or
dairy desserts (p\ .001) than the reference group. On the
other hand, adolescents (13–17 years old) had lower odds
of having consumed vegetables, fruits (p\ .05), yogurt or
dairy desserts (p\ .001) and sweets or ice cream (p\ .05)
and greater odds of having eaten eggs (p\ .001), nuggets,
sausages, hamburgers or ham (p\ .01), and drunk sugar-
sweetened beverages (p\ .001) than children aged 0 to 5
(Supplemental Table S2).

Children/adolescents living in TUS income transfer
program beneficiary households had marginally greater
odds of having consumed fruits and nuggets, sausages,
hamburgers or ham than those living in non-beneficiary
households (p\ .1) (Supplemental Table S2). Children/
adolescents living in AFAM or AFAM-PE beneficiary
households had lower odds of having consumed yogurt
or dairy desserts (p\ .01) than those living in non-
beneficiary households. Finally, attendance at commu-
nity pots/public kitchens was associated with a decrease
in yogurt or dairy desserts (p\ .01) and nuggets, sau-
sages, hamburgers, or ham (p\ .1) consumption and liv-
ing in households with black or afro ancestry represented
a decrease in nuggets, sausages, hamburgers or ham con-
sumption (p\ .05).

Moderation Analyses

Full results of the moderation analyses are presented in
Supplemental Table S3. Only results for models in which
interaction terms between moderator variables and food
insecurity were statistically significant are presented, with
interaction term’s p-value between brackets.

The age of the child/adolescent was a significant mod-
erator of the effect of household food insecurity on the
odds of having consumed beans or lentils (p\ .01).
Adolescents aged 13 to 17 living in food insecure house-
holds had lower odds of having eaten legumes (p\ .01,
Figure 2a) and lower odds of having eaten ‘‘alfajor’’ or bis-
cuits the day before the survey than children aged 0 to 5 (p
\ .05, Figure 2b). Evidence to support the influence of
age as a moderator of the effect of food insecurity on
meat, milk or formula, vegetables, nuggets, sausages, ham-
burgers or ham, yogurt or dairy desserts, and salty snacks
consumption was not conclusive (Supplemental Table S3).

Participation in AFAM, AFAM-PE, or TUS income
transfer programs were significant moderators of the
effect of household food insecurity on the children’s/ado-
lescents’ consumption of several food groups. In AFAM
or AFAM-PE beneficiary households, the negative effect
of household food insecurity on the odds of having

Table 3. Beta Coefficients (Logits), Standard Errors and p-Values
for Logistic Regression Models of Children and Adolescents
Consumption of Selected Food Groups by Household Food
Insecurity Severity.

Food group Beta SE p-Value

Bread, flour-based foods, pasta,
rice, or potatoes

2.04 .06 .492

Beans or lentils .11 .03 .000***
Milk or formula 2.08 .03 .010*
Eggs 2.07 .03 .008**
Vegetables 2.10 .03 .000***
Fruits 2.00 .00 .000***
Beef, chicken, pork, or fish 2.23 .03 .000***
Ultra-processed foods 2.26 .03 .000***
Sugar-sweetened beverages 2.11 .03 .000***
Yogurt or dairy desserts 2.24 .03 .000***
Alfajor or biscuits 2.21 .04 .000***
Nuggets, sausages, hamburgers
or ham

2.09 .03 .006**

Sweets or ice cream 2.23 .05 .000***
Noisette potatoes, fried potatoes,
or croquettes

2.08 .04 .077^

Salty snacks 2.13 .05 .019*

^p\.1. *p\.05. **p\.01. ***p\.001.
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consumed meat (p\ .01, Figure 2c) and ultra-processed
foods (p\ .1, Figure 2d) tended to be lower than in
households that were not part of any of these programs.

AFAM or AFAM-PE participation also moderated
vegetables (p\ .1, Figure 2e) and yogurt or dairy des-
serts (p\ .05, Figure 2f) consumption, although

Figure 2. Estimated moderation effects of household socioeconomic and demographic characteristics on the influence of food
insecurity on children/adolescent consumption of different food groups; (a) Moderator: Age of the child/adolescent. Food group: Beans or
lentils; (b) Moderator: Age of the child/adolescent. Food group: Alfajor or biscuits; (c) Moderator: AFAM beneficiary household. Food
group: Beef, chicken, pork or fish; (d) Moderator: AFAM beneficiary household. Food group: Ultra-processed foods; (e) Moderator:
AFAM beneficiary household. Food group: Vegetables; (f) Moderator: AFAM beneficiary household. Food group: Yogurt or daily desserts;
(g) Moderator: TUS beneficiary household. Food group: Beef, chicken, pork or fish; (h) Moderator: TUS beneficiary household. Food
group: Fruits; (i) Moderator: TUS beneficiary household. Food group: Nuggets, sausages, hamburgers or ham; (j) Moderator: State-
provided food baskets beneficiary household/members. Food group: Beef, chicken, pork or fish; (k) Moderator: State-provided food
baskets beneficiary household/members. Food group: Milk or formula; (l) Moderator: Household/members attendance at community
pots/public kitchens. Food group: Ultra-processed foods; (m) Moderator: Household/members attendance at community pots/public
kitchens. Food group: Sweets or ice cream; (n) Moderator: Household members with bachelor’s degree. Food group: Alfajor or biscuits.
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conditional effects were only statistically significant for
non-beneficiary and beneficiary households, respectively.
Contrary to this, in TUS beneficiary households, the
negative effect of food insecurity on the odds of having
consumed meat (p\ .05, Figure 2g) and fruits (p\ .1,
Figure 2h) tended to increase compared to non-
beneficiary households. Additionally, the odds of con-
suming nuggets, sausages, hamburgers or ham consump-
tion were higher for beneficiary households (p\ .05,
Figure 2i), but this was not confirmed by conditional
effects tests significance (Supplemental Table S3).

Being beneficiary of state-provided food baskets was
a significant moderator of the effect of food insecurity
on children’s/adolescents’ likelihood of having consumed
meat (p\ .05, Figure 2j) and milk or formula (p\ .1,
Figure 2k). Although results suggested a reduction in the
negative effects of food insecurity on meat and milk or
formula consumption, conditional effects were not statis-
tically significant when analyzed separately for the two
categories of the moderator (food baskets beneficiary/
not beneficiary households).

Attendance at community pots or public kitchens
were significant moderators of the effect of food insecur-
ity on the likelihood of having consumed ultra-processed
foods. Although results suggest that attending a commu-
nity pot reduced the effect of household food insecurity
on consumption of ultra-processed foods (Figure 2l) and
increased the odds of consuming sweets or ice-cream
(Figure 2m), effects were not confirmed by the p values
of conditional effects tests at the two categories of the
moderator (attendance/no attendance at community
pots/public kitchens).

Households compounded of members with bachelor’s
degree had higher odds of consuming ‘‘alfajor’’ or bis-
cuits on the previous day to the survey (Figure 2n), but
conditional effects were only significant for households
with lower educational climate. Finally, although afro or
black ancestry was a statistically significant moderator
of the effect of food insecurity on the likelihood of hav-
ing consumed vegetables, findings were not conclusive as
the effect of food insecurity’s coefficient was not statisti-
cally significant in the model (Supplemental Table S3).

Discussion

Results from the present work showed that moderate and
severe food insecurity affected 17.2% of households with
children and adolescents in 2020. This evidenced that food
insecurity among children and adolescents is a relevant
problem in Uruguay, although it is classified as a high-
income country according to the criteria of The World
Bank (2022). Although children and adolescents have been
reported to be shielded from reduced food intake by adults
(Hanson & Connor, 2014), this work showed that

household food insecurity led to a reduction in children
and adolescent likelihood of having consuming nutrient-
rich foods, such as fruits, vegetables, meat, milk, and eggs
(Table 3). These results provide additional information to
the emerging body of evidence examining the effects of
food insecurity on the diet of children and adolescents in
different regions of the world. Similar findings have been
reported by studies conducted in developed and developing
countries in different regions of the world, which report a
reduction in the consumption of nutrient-rich foods, such
as fruits, vegetables, and meat, among children in adoles-
cents living in food insecure households compared to those
living in food secure households (Graham et al., 2023;
Kaiser et al., 2003; Lee et al., 2019; Leung et al., 2014;
Mendes et al., 2021; Sharkey et al., 2012; Vega-Macedo
et al., 2014; Yeh et al., 2021; Zacxe et al., 2020). In addition,
previous studies conducted in Uruguay have shown that
fruits, vegetables, meat and fish are perceived as expensive
compared to unhealthy foods, which may explain why the
likelihood of having consumed them decreased with food
insecurity (Ares et al., 2017, 2018).

Results from the present work provide additional evi-
dence on the effect of food insecurity on the consumption
of ultra-processed products, for which the available evi-
dence is not conclusive yet (Fernández et al., 2020; Kaiser
et al., 2003; Lee et al., 2019; Leung et al., 2014; Sharkey
et al., 2012).. Food insecurity reduced the likelihood of
children and adolescents having consumed ultra-processed
products, particularly sweets or ice creams, ‘‘alfajor’’ or
biscuits and sugar sweetened beverages. Consumption of
these products is mainly motivated by pleasure, which
tends to be left aside under budgetary restrictions (Ares
et al., 2017; Vidal et al., 2022). In this regard, Bourdieu’s
work on food space arrived the conclusion that individu-
als from lower social strata are determined, by their con-
ditions of existence (i.e., economic resources, educational
level, cultural consumption, knowledge and goods, etc.),
to food ‘‘tastes of necessity,’’ which are opposed to upper
social strata food ‘‘tastes of luxury/freedom’’ (Bourdieu,
1984). On the contrary, Fernández et al. (2020), Yeh et al.
(2021), Graham et al. (2023), and Sharkey et al. (2012)
reported that household food insecurity was positively
associated with the consumption of foods with an unfa-
vorable nutritional composition, such as sweetened bev-
erages. Differences in the direction of the effect of food
insecurity on children and adolescents consumption of
such categories may be explained by contextual differ-
ences in food availability and affordability. This stresses
the importance of expanding knowledge on the effect of
food insecurity on diety quality across different settings.

Food insecurity did not have a significant effect on
children and adolescents consumption of legumes and
carbohydrate-based foods when controlling for covari-
ates. This result can be explained considering that the
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food choices of Uruguayan citizens living in low-
socioeconomic households tend to be oriented toward
the satisfaction of basic needs, prioritizing cheap energy-
dense foods (particularly carbohydrate-based foods) to
satisfy energy requirements (Ares et al., 2017). These
foods have been reported to be the most cost-effective in
terms of energy density (Drewnowski, 2004; Drewnowski
& Darmon, 2005).

Moderators of the Effect of Food Insecurity on
Children and Adolescent Food Consumption

The evidence is still scarce on the contextual factors that
shape individuals’ responses to food insecurity experi-
ences and the effect of food insecurity on diet quality
and health. In this sense, one of the main contributions
of the present work was the analysis of the moderators
of the effect of food insecurity on children and adoles-
cent food consumption. Moderation analyses showed
that the effect of food insecurity on food consumption
was not uniform across households with different socioe-
conomic and demographic characteristics. Age did not
emerge as a clear moderator of the effect of food insecur-
ity on the likelihood of having consumed the evaluated
food groups the day before the survey, although previous
studies have reported caregivers tendency to protect
younger children from the negative consequences of food
shortages within the household (Hanson & Connor,
2014; McIntyre et al., 2003). The only food group where
such effect was observed was beans or lentils. This result
suggests that parents and caregivers tend to protect chil-
dren and adolescents similarly, regardless of their age.

One of the most relevant findings of the present work
was that state income transfer programs were significant
moderators of the effect of household food insecurity on
children and adolescents’ consumption of several food
groups. Although the likelihood of children/adolescents
having consumed meat and ultra-processed foods tended
to decrease at more severe levels of household food inse-
curity, AFAM or AFAM-PE income transfer programs
reduced the negative effect of food insecurity. Despite
not being statistically significant, a trend was observed
for the effect of state-provided food baskets on meat and
milk or formula consumption. Therefore, it can be sug-
gested that cash transfers have both positive and nega-
tive effects on diet quality, increasing the likelihood of
consuming healthy foods (meats) and unhealthy foods
(ultra-processed products). These results partially agree
with previous studies showing that cash transfers tend to
increase diet quality (Downs & Demmler, 2020).
Assessments of cash and near-cash or voucher transfer
programs impacts and income effects implemented in
United States, Mexico and Brazil have shown that bene-
ficiary households have reported higher levels of food

purchase and/or total energy available (Hoddinott &
Skoufias, 2004; Hoynes & Schanzenbach, 2015; Hymans
& Shapiro, 1976; Martins & Monteiro, 2016), as well as
more acquisition of calories from meat, tubers, fruits,
and vegetables, compared to non-beneficiary households
(Hoddinott & Skoufias, 2004; Martins & Monteiro,
2016). Moreover, studies conducted in United States
have concluded that Supplemental Nutrition Access
Program (SNAP) voucher transfer tends to reduce
household income and consumption volatility (Blundell
& Pistaferri, 2003; Gundersen & Ziliak, 2003).

The moderator effect of state cash transfers on the
likelihood of children and adolescents having consumed
ultra-processed products can be explained considering
that AFAM and (mainly, AFAM-PE) are cash transfers
not conditioned to unhealthy eating as a risky behavior.
Therefore, they do not involve nutrition education com-
ponents. For this reason, it is not surprising to observe
increases in both healthy and unhealthy foods consump-
tion among children/adolescents living in beneficiary
households. In this sense, studies conducted in high and
middle-low-income countries have shown increases in
the purchase of fats and sweets in households with chil-
dren and adolescents recipient of cash transfer programs
(Leroy et al., 2009).

The moderation effect of the income transfer programs
AFAM or AFAM-PE on children and adolescent con-
sumption of ultra-processed foods could be also related
to the positive health, hedonic and emotional associations
raised by some of these products on the Uruguayan popu-
lation (Vidal et al., 2021). A similar effect may be at the
root of the moderation effect of AFAM or AFAM-PE on
children and adolescent meat consumption, as it mainly
elicits positive associations related to culinary, cultural,
hedonic and nutritional aspects among Uruguayan inha-
bitants (Realini et al., 2022).

Taken together, these results suggest the need to
implement multicomponent approaches to reduce food
insecurity and improve children and adolescents diets
(Hawkes et al., 2020; Morris et al., 2020). Increases in
resources provided to welfare policies (i.e., cash trans-
fers, care policies, and job training programs) as well as
improving the coverage and quality of the educational
system, accompanied by sustained economic growth of
the country, are among the essential strategies to over-
come childhood poverty (De Armas, 2017). Cash trans-
fers should be combined with fiscal measures and
marketing restrictions to promote increases in the con-
sumption of healthy foods. Subsidies on healthy foods
have been shown to increase their consumption in adults
and children (Niebylski et al., 2015), whereas marketing
restrictions can contribute to reduce the positive associa-
tions raised by ultra-processed products and conse-
quently their consumption (Boyland et al., 2022).
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Strengths and Limitations

To our knowledge, this is the first study analyzing mod-
eration effects of socioeconomic and demographic vari-
ables on the effect of food insecurity on children/
adolescents food consumption. One important strength
of the study was that the data were representative of
households with children/adolescents at a national scale.
However, a series of limitations need to be acknowl-
edged. First of all, food consumption was only evaluated
as a binary variable related to the day before the survey.
More powerful food consumption instruments (e.g.,
24 hours dietary records) should be applied to collect
more precise and reliable information to assess the effect
of food insecurity on consumption (Leclercq et al.,
2019). In addition, other important aspects that were not
available in the present data should be considered to
obtain an in-depth understanding of the effect of food
insecurity on children and adolescents food consump-
tion, such as demographic, anthropometric, physiologi-
cal, socioeconomic, and psychological characteristics of
children, adolescents, caregivers and their households.

Conclusion

The present study contributed to the limited body of
evidence addressing the effect of food insecurity on
children and adolescents’ food consumption. Food
insecurity had a significant effect on children and ado-
lescents’ food consumption, reducing consumption of
nutrient-rich foods. This stresses the need to conduct
further research to obtain an in-depth understanding of
the effects of food insecurity on diet quality and health
across age groups and settings. A novel contribution of
the present work was related to the identification of
variables that moderate the effect of household food
insecurity on children and adolescents’ food consump-
tion. The reported information can contribute to the
design of effective strategies to reduce the negative
effects of food insecurity on children and adolescents’
health and wellbeing. In this sense, results suggest the
need to implement multicomponent approaches to
reduce food insecurity and improve children and ado-
lescents’ diets. State cash transfers, combined with stra-
tegies to encourage consumption of healthy foods and
discourage consumption of unhealthy foods, play a key
role in this respect given that the findings of the present
work showed that the derived income effects from these
programs may cause an increase in consumption of
both healthy and unhealthy foods. Further search
should strengthen and expand assessments of the effects
of cash and voucher transfer programs on healthy and
unhealthy food availability and consumption in house-
holds with children and adolescents.
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nez, A. (2017). Comparison of motives underlying food

choice and barriers to healthy eating among low medium

income consumers in Uruguay. Cadernos de Saude Publica,

33(4), 1–12. https://doi.org/10.1590/0102-311X00213315
Bao, H.-W.-S. (2023). Package ‘‘bruceR.’’https://cran.r-project.

org/web/packages/bruceR/bruceR.pdf
Begley, A., Paynter, E., Butcher, L., & Dhaliwal, S. (2019).

Examining the association between food literacy and food

Brunet et al. 11

https://orcid.org/0000-0002-9046-3708
https://doi.org/10.1080/17565529.2020.1785832
https://doi.org/10.1080/17565529.2020.1785832
https://doi.org/10.1017/S1368980018000241
https://doi.org/10.1017/S1368980018000241
https://doi.org/10.1590/0102-311X00213315
https://cran.r-project.org/web/packages/bruceR/bruceR.pdf
https://cran.r-project.org/web/packages/bruceR/bruceR.pdf


insecurity. Nutrients, 11(2), 445. https://doi.org/10.3390/

nu11020445
Blundell, R., & Pistaferri, L. (2003). Income volatility and

household consumption: The impact of food assistance pro-

grams. The Journal of Human Resources, 38, 1032. https://

doi.org/10.2307/3558980
Bourdieu, P. (1984). Distinction: A social critique of the judge-

ment of taste. Routledge.
Boyland, E., McGale, L., Maden, M., Hounsome, J., Boland,

A., & Jones, A. (2022). Systematic review of the effect of

policies to restrict the marketing of foods and non-alcoholic

beverages to which children are exposed. Obesity Reviews,

23(8), e13447. https://doi.org/10.1111/obr.13447
Brum, M., & De Rosa, M. (2020). Too little but not too late.

Nowcasting poverty and cash transfers’ incidence in Uruguay

during COVID-19’s crisis (Working Document 09/2020.).

Udelar.
Brunet, G., Girona, A., Fajardo, G., Iragola, V., Machı́n, L.,

Ares, G., & Bove, I. (2020). Acciones del Estado uruguayo

para favorecer el acceso a alimentos y productos de higiene

[Uruguayan State actions to improve access to food and

hygiene products]. UNICEF.
Brunet, G., Girona, A., Fajardo, G., Iragola, V., Machı́n, L.,

Bove, I., & Ares, G. (2021). The contributions of civil soci-

ety to food security in the context of COVID-19: A quali-

tative exploration in Uruguay. Public Health Nutrition,

24(16), 5524–5533. https://doi.org/10.1017/S13689800210

03463
Buscemi, J., Beech, B. M., & Relyea, G. (2011). Predictors of

obesity in latino children: Acculturation as a moderator of

the relationship between food insecurity and body mass

index percentile. Journal of Immigrant and Minority Health,

13(1), 149–154. https://doi.org/10.1007/s10903-009-9263-6
Butler, M. J., & Barrientos, R. M. (2020). The impact of nutri-

tion on COVID-19 susceptibility and long-term conse-

quences. Brain, Behavior, and Immunity, 87, 53–54. https://

doi.org/10.1016/j.bbi.2020.04.040
Cabella, W., Nathan, M., & Tenembaum, M. (2013). Atlas
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