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Abstract

Household food insecurity has substantial detrimental effects on children, but little is known about the mechanisms

through which these effects occur. This study investigated some possible mechanisms by examining associations of food

insecurity reported by children andmothers with daily activities, school absenteeism, and stunting.We conducted a cross-

sectional study in a nonprobabilistic sample of 131 mother-child pairs from a poor peri-urban area in Miranda State,

Venezuela. We assessed food insecurity in children by using an instrument developed through a naturalistic approach that

had 10 items for food insecurity and 9 items for management strategies. To obtain mothers� reports of food insecurity, a

previously validated 12-item instrument was used. Children�s daily activities, school absenteeism, and stunting were

measured. Chi-square tests for contingency tables and logistic andmultiple regression analyses were used to test associations

of food insecurity with outcomes. There was no association between mothers� reports of food-insecurity and any child

outcome. Children�s reports of food insecurity were associatedwith higher odds of doing passive home chores (OR: 1.17; 95%

CI: 1.02, 1.32), cooking at home (OR: 1.21; 95%CI: 1.05, 1,38), taking care of siblings (OR: 1.15; 95%CI: 1.01, 1.31), and doing

labor (OR: 1.22; 95% CI: 1.04, 1.42) and lower odds of playing video games (OR: 0.86; 95% CI: 0.76, 0.98) (all P < 0.03).

Children�s reports of management strategies were associated with 5 of 7 work activities measured. Labor in food-insecure

children was the main activity that explained school absenteeism. Food insecurity reported by children can be assessed by

pediatricians, school personnel, and other practitioners by using a simple instrument to identify food-insecure children and to

respond to mitigate their food insecurity and its consequences. J. Nutr. 144: 1619–1626, 2014.

Introduction

Food insecurity is a worldwide concern, with 842 million
persons regularly not getting enough food in socially acceptable
ways to conduct an active life (1,2). Food insecurity is prevalent
even in middle- and high-income countries such as the United
States (3) and Venezuela (4). For;25 y, food insecurity has been
studied from the perspective of households, mainly through
the eyes of women who have been assumed to manage food
resources for the family (5–10). Food insecurity in elders, a
vulnerable population, has also been studied (11,12). Children
have been studied as a population vulnerable to food insecurity
in the past 10 y (13–19). Globally, 171 million children are
stunted (20), 67 million remain out of school (21), and 264
million are employed, including 168 million in the worst forms
of child labor and below the minimum age allowed for work
(22).

Child labor is work that deprives children of their childhood,

their potential, and their dignity and that is harmful to physical

and mental development (22). Child labor is work that is

mentally, physically, socially, or morally dangerous and harmful

to children and interferes with their schooling by depriving them

of the opportunity to attend school, obliging them to leave school

prematurely, or requiring them to attempt to combine school

attendance with excessively long and heavy work. Not all work

done by children should be classified as child labor. Children�s or
adolescents� participation in work that does not affect their

health and personal development or interfere with their schooling

is generally regarded as being positive (22). Today, ;30% of

African children and 11% of Asian children spend >15 h/wk in

hidden child labor. Girls are more involved in housework and

boys more in family business work (23). In Latin America, ;5.7

million children aged 5–14 y do labor (24). In Venezuela, 5% of

boys and 2% of girls between 10 and 17 y both attend school and

do labor, and another 4% of children in these ages do not attend

school and do labor (24).
Talking with children directly is essential to understanding

child experiences of food insecurity (14–19). Children�s experiences
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with food insecurity occur in 3 subdomains of awareness—cognitive,
emotional, and physical—and 3 subdomains of taking responsibility—
participation in adult strategies, initiation of strategies, and
generation of resources (16,17). Cognitive awareness means that
children know food is scarce and the ways in which their family
manages food problems. Emotional awareness means they ex-
perience feelings such as worry, sadness, or anger that are related
to food insecurity. Physical awareness is physical feelings such as
hunger, pain, tiredness, and weakness that are related to lack of
sufficient food. Participationmeans going alongwith adult strategies
for managing scarce food resources. Initiation of strategies means
the child acts to stretch existing food resources. Generation of
resources is taking action to obtain additional food or money for
buying food. Three quantitative studies that we conducted in
low-income populations in South Carolina (25), California (26),
and Venezuela (15) demonstrate that children frequently expe-
rience each of these subdomains of food insecurity.

Household food insecurity has substantial detrimental effects
on children, resulting in behavior problems, disrupted social in-
teractions, compromised school performance (27,28), poor
dietary intake and lower physical activity (26), and poor health
(29). Although several mechanisms have been postulated to
explain why and how food insecurity is detrimental for children,
including altered parenting (30–32), hunger, distress, adverse
family and social interactions, worry and anxiety, and feelings of
deprivation and alienation (28), there is little information demon-
strating which mechanisms are important.

We postulated that altered child daily activity resulting from
food insecurity is an important mechanism linking child food
insecurity with its detrimental effects on behavior, social in-
teractions, and schooling, but, to our knowledge, no study has
been conducted to investigate this potential mechanism. Therefore,
this study aimed to investigate the association of child food
insecurity with 3 sets of outcomes in children in Venezuela: daily
activities, schooling, and stunting. We also compared how
mothers� vs. children�s reports of food insecurity were associated
with these outcomes. To assess food insecurity from children
directly, we developed 2 instruments: 1 based on indications of
experiences of food insecurity by children and the other based on
strategies to responses to food insecurity by the children. The
instruments were developed from our qualitative data (17).

Participants and Methods

Conceptual framework. Our conceptual framework was that child

food insecurity leads to alterations in child daily activities, which, in turn,
leads to differences in child behavior, social interactions, and schooling.

Child food insecurity leads to differences in child behavior, social in-

teractions, and schooling through both altered daily activities (i.e., in-

direct effect) and other pathways (i.e., direct effects in this study).

Study setting. The study protocol was reviewed and approved by the

Bioethics Committee of the Universidad Simón Bolı́var. Consent was
obtained from the director of the school and the parents and verbal

consent was obtained from the children. All data collection was con-

ducted in Spanish.

The studywas conducted in a poor, peri-urban community inMiranda
State, Venezuela. This community is heterogeneous, with uncertain access

to health and educational facilities, and includes both urban areas and

rural areas with agriculture. This community is close to Caracas, the

capital of the country, but has deficiencies in access to school feeding
programs, domestic water, and sanitation services.

Venezuela is a middle-income country that is multiethnic, is dependent

on the exportation of oil, has tropical weather, is located in the northern

part of South America, and has as part of its coast the Caribbean Sea. In

2011, ;65,000 children (1%) aged 7–12 y were not attending school

nationally, and 10% of households lived without basic services such as

water and in small spaces. In 2012, 32% of the total population was
poor (4).

Development of food-insecurity instruments for children. The
process of development and refinement of the instruments to assess food

insecurity and the strategies used by children was based on the methodologic

guide of the Food and Nutrition Technical Assistance Project (FANTA)
(33). Initially, 50 items were developed from our qualitative data (17),

which were then refined after cognitive interviews with 4 girls and 4

boys, aged 10–15 y. This process led us to develop 2 instruments for use

in children, 1 to assess experiences of food insecurity with 10 items and
the other to assess strategies to relieve food insecurity with 9 items.

The authors and 4 professionals with expertise in food security,

design of measuring instruments, and population studies reviewed the

items and provided suggestions. We conducted cognitive interviews
on the 50 items with the 8 children to ensure comprehension of the

items. We also tested options for the item responses (always, frequent,

sometimes, and never) and the period of time that children can recall
easily. The response ‘‘frequent’’ was almost never selected by children,

but children were able to distinguish always, sometimes, and never

during the month-long study. Therefore, we chose a response set with

these 3 responses. From the first instrument, which contained 50 items
and which we examined through the cognitive interviews and review by

4 experts, we selected 28 items to test in a community other than the

main study community (sample n = 118; mean age: 11.76 6 1.71 y;

range: 9–16 y; equally gender distributed). From the data collected, we
used factor analysis and reliability tests to select the most appropriate

items. Two instruments emerged, 10 items on food insecurity and 9 items

on strategies, which were used in the sample of 131 children for this
study.

Study sample. Data collection was performed during the school year

from April to July 2009. Seasonality was not an issue in data collection
because the weather is stable, with mean temperatures from 20� to 32�C
all year. The needed sample size was calculated by using Epi-Info,

version 3.5.1 (34), with a 30% expected frequency of food insecurity, a

minimum important difference of 20%, and a confidence level of 99%
(type I error). The sample size needed for adequate statistical power was

estimated to be 103 mother-child pairs. An additional 25% was added

to compensate for anticipated lack of response to the invitation to

participate, which gave a total of 129 mother-child pairs. A total of 545
children (7–17 y old) from 2 schools and their legal guardians were

invited to participate in the study. Recruitment was performed by using

personal letters signed by the researchers and the directors of the schools,
which were given to the children and who also were encouraged to

participate through the school billboard. Of this total, 334 (61%) of

parents did not provide informed consent or refused participation. All

of the 211 children of parents who gave consent were interviewed and
measured, but 80 mothers of these children did not attend the day of

their interview and could not be reached by telephone. The most com-

mon reason for mothers not participating was that they were working or

too busy.
In total, 131mother-child pairs completed the study. The mean age of

the children was 12.5 6 2.18 y (range: 7–17 y) and of the mothers was

42.46 9.79 y (range: 21–69 y). Of the children, 48.9%were boys. All of
the children were attending public schools, meaning that families did

not have enough income to pay for private school, which is considered to

be higher quality. Sixty of these 131mothers were interviewed by telephone.

Personal interviews of both children and mothers were conducted in
person by 2 trained nutritionists and the lead author. The legal guardian

interviewed was in 91% of cases the mother, with a mean age of 42 y;

other guardians were the father or the grandparents, with a similar mean

age. Henceforth, all of these adults are referred to as ‘‘mothers.’’ We
verified with the teacher, the mother, and the child that no 2 children in the

sample shared the same mother or lived in the same household.

Assessment of food insecurity in children and mothers. The 2

instruments that were developed and refined for assessing food insecurity
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and strategies in children and a previously developed instrument for

Venezuelan mothers (10) were administered in the sample of 131 child-

mother pairs (Table 1). The possible responses on the 2 instruments for
children were as follows: never (assigned 0 points), sometimes (1 point),

and always (2 points). Responses across the 10 items for food insecurity

and 9 items for strategies were summed to form scales. Higher values on

the scales meant more frequent indications of food insecurity or engaging
in strategies.

We constructed 4 ordinal categories (i.e., food secure and mild, moderate,

and severe food insecurity) that considered the specific meaning of items

for the assessment of food insecurity in children (33). The food-secure
category corresponded to children with no affirmative responses to any

of the 10 items. The mild food-insecurity category corresponded to

children with 1–3 points; most of these children affirmed$1 of items 1–3
that refer to variety and preferences. The moderate category corre-

sponded to children with 4–7 points; most of these children affirmed$2

of items 4–6 that refer to psychological and physical access to food. The

severe category corresponded to children with $8 points; most of these
children affirmed $2 of items 7–10 that are linked with instability, long

periods of lack of food, and hunger episodes. For the instrument that

captures the strategies to alleviate food insecurity in children with 9

items, we summed the number of affirmative responses answered for the
period of 30 d for comparability with other data collected.

The possible responses in the 12-item instrument for food insecurity

from mothers were as follows: never (0 points), rarely (1 point), usually

(2 points), and always (3 points). If a household responded never to all

questions, it had zero points, indicating food security. If it had between 0

and 12 points, the household had mild food insecurity; if it had between
13 and 24 points, the household had moderate food insecurity; and if it had

$25 points, the household had severe food insecurity. These response

options and cutoffs were based on previous work done to adapt this

instrument in Venezuela, and the instrument was shown to be valid (10).

Assessment of child activities and schooling. Children do work

activities that include chores in the household related to food respon-

sibilities, such as raising crops, shopping, and cooking; active and passive
chores; care of siblings; or doing labor (for which the child receives

remuneration). A checklist of activities carried out by children was created

in advance on the basis of the prior qualitative interviews and additional
observations. This checklist was used to elicit reports of children�s activities:
walking to and from school; playing during recess; physical education;

sports; planting and watering crops in the field; caring for siblings;

washing dishes, cleaning, sweeping, ironing, cooking and washing; buying
food; running errands or doing labor; playing video games; watching

television; doing computer work; and sleeping in the afternoon. Children

could report additional activities. The children could choose 6 options of

frequency: every day, 3–4 times/wk, once a week, once every 15 d, once a
month, or never. These options were categorized as dichotomous variables

for analysis, with 0 representing never, once a month, or once every 15 d,

and 1 representing every day, 3–4 times/wk, or once a week.

TABLE 1 Affirmative responses to items on food insecurity and strategies in 131 mother-child pairs1

Food insecurity reported by children n (%) Strategies reported by children n (%) Food insecurity reported by mothers n (%)

1. Do you settle for the food

you have because there

is nothing more?

90 (68.8) 1. Have you used your

own money to buy food?

62 (47.3) 1. Lack of money in the household to

buy food

63 (48.1)

2. Would you like to eat more

food but there is nothing

else in your house?

76 (58.0) 2. Have you not eaten so

that another child can eat?

56 (42.8) 2. Less essential food for the children

is bought because the money is

not enough

59 (45.0)

3. Do you have to eat the same

food because there is no other?

57 (43.5) 3. Does anyone (mom or dad)

eat less so you can eat more?

46 (35.1) 3. A member of the household eats

less than he/she desires due to

lack of money in the household

to buy food

18 (13.7)

4. Have you worried because you

have nothing to eat?

48 (36.7) 4. Do you store food for times

when you have nothing to eat?

40 (32.1) 4. The number of usual meals in the

household decreases because of

lack of money to buy food

32 (24.4)

5. Has it occurred that the

refrigerator is empty and

you have nothing to eat?

42 (32.0) 5. Have you not eaten so that

an adult can eat?

38 (29.0) 5. The number of meals for some

adults decreases due to lack of

money to buy food

20 (15.3)

6. Have you gone to sleep hungry

for lack of food?

24 (18.3) 6. Have you ever asked for food

``on loan ``or bought ``on credit `?̀

25 (19.1) 6. An adult eats less during the main

meal because there is not enough

food for everyone

16 (12.2)

7. When the groceries are finished

in your house, do you spend

several days without food?

18 (13.7) 7. Do you visit anyone (grandparents,

uncles or aunts, neighbors) so

he/she can give you food?

25 (19.1) 7. The number of meals for some

children decreases due to lack

of money to buy food

8 (6.1)

8. Have you skipped any meal

(breakfast, lunch, or dinner)

for lack of food?

18 (13.7) 8. Have you searched for mangos,

plantains, or eggs outside the

house because there is nothing

else to eat?

24 (18.3) 8. A child eats less during the main

meal because there is not

enough food for everyone

10 (7.6)

9. Have you gone to school without

eating for lack of food in your

house?

17 (13.0) 9. Do you run errands for others to

obtain money to eat?

16 (12.2) 9. An adult complains of hunger due

to lack of food in the household

12 (9.2)

10. Have you spent a day without

eating for lack of food?

16 (12.2) 10. A child complains of hunger due

to lack of food in the household

9 (6.9)

11. An adult goes to sleep hungry because

there is not enough money for food

8 (6.1)

12. A child goes to sleep hungry because

there is not enough money for food

4 (3.1)

1 Items for food insecurity and strategies reported by children used a 3-point response set, and items for food insecurity reported by mothers used a 4-point response set.
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Information related to schooling was answered by children and linked

with the food-insecurity categories. Children could say if they missed

school in the last 30 d, or repeated any school year, with positive and
negative statements. Missing a school day meant that the child should

have attended school but did not. Repeating a school year meant any

school year that was failed, as reported by the children.

Assessment of anthropometric measurements in children. Measure-

ments of weight and height of the children were taken by a standardized

anthropometrist and the first author according to the guidelines of the

International Biological Program (35). To determine weight, an XACTA
portable digital scale was used; to measure height, a GPM stadiometer

with 0.1-mm precision was used. For the construction of the indicator of

stunting, we used the height-for-age Z-score categorized by using AnthroPlus
(Siher-Hegner GPMT) (36), with < 22 SDs indicating stunting. None of

the children in the sample had a Z-score >2 SDs.

Statistical analysis. The SPSS version 15 software package (37) was
used to carry out the statistical analysis, with P < 0.05 considered to be

significant. The 3 instruments that assess food insecurity and strategies

from children and their mothers were examined with Cronbach�s a

reliability coefficient to confirm their internal consistency (38). Associ-
ations between the ordinal categories of child food insecurity and child

outcomes were examined with a test for trend. Associations between the

continuous scales to evaluate agreement in ranking children or mother-
child pairs were assessed with Spearman correlation coefficients (r).

Associations between continuous scales for the 3 instruments and child

outcomes (i.e., activities, schooling, and stunting) were examined with

logistic regression to take advantage of all of the information in the
scales. Controlling for child age did not alter the estimated associations.

To examine further the paths from food insecurity to absenteeism

through child work activities, we used recursive path analysis in which

activities were regressed on child food insecurity by using linear regression
and absenteeism was regressed on child food insecurity and work

activities by using logistic regression. The estimate of the direct path

from child food insecurity to absenteeism was given by its regression

coefficient, and the estimates of indirect paths were calculated by
multiplying the coefficient for child food insecurity to an activity with the

coefficient for an activity to absenteeism (39).

Results

The study children were enrolled from grades 2–9 in public schools;
37% of their families were below the poverty line (insufficient to
cover minimum needs), and 13% of these did not earn the
minimum food basket wage. From the children�s reports of food
insecurity, 16% of children were classified as secure, 37% as
mildly food insecure, 34% as moderately food insecure, and
13% as severely food insecure; the mean 6 SD scale score was
3.62 6 2.84. Of the children who were classified as food
insecure, 38%were classified as poor using the standard poverty
line. The mean6 SD score on the continuous scale for children�s
reports of strategies was 2.806 2.59. From the mothers� reports
of food insecurity, 38.2% were secure, 56.5% were mildly food
insecure, 4.6% were moderately food insecure, and 0.8% were
severely food insecure; the mean 6 SD score on the scale was
2.76 6 4.71. The 3 instruments (food insecurity from children,
strategies from children, and food insecurity from mothers) had
reliability coefficients (Cronbach�s a) of 0.76, 0.74, and 0.90,
respectively. Affirmative responses for each item in the 3 instru-
ments show how frequently children and mothers reported indica-
tions of food insecurity and the strategies to alleviate it (Table 1).

The food-insecurity and strategies scales of the children were
strongly correlated with each other (r = 0.72, P < 0.001). The
food-insecurity and strategies scales of the children were weakly
correlated with the food-insecurity scale of their mothers (r =
0.22, P = 0.010, and r = 0.20, P = 0.02, respectively). The weak

association between the child and mothers� food-insecurity scales
was confirmed by testing the association of pairs of child and
mother items with similar meaning; in all cases, the associations
were weak and not significant (P > 0.05) (data not shown).

The frequency of several work activities performed by children
was higher with greater severity of food insecurity reported by
children (Table 2). Performing passive home chores (P-trend = 0.04)
and cooking (P-trend < 0.01) were more frequent in a dose-response
manner across the 4 categories of food insecurity. There was a
similar trend for performing active home chores, taking care of
siblings, and doing labor. Only 1 child reported doing labor in the
food-secure group compared with 23 food-insecure children who
were involved in labor, which represented 18% of all children
studied (NS). The prevalence of doing labor was twice as high in
the 12–17-y-old children as it was in the 7–11-y-old children.

Children also performed activities that represented recreation,
leisure, resting, and playing time. Child food insecurity was asso-
ciated with working on the computer less frequently (P-trend =
0.03) and tended to be associated with playing video games less
frequently (P-trend = 0.06) and taking a nap more frequently
(P-trend = 0.07) (Table 2). One activity reported by almost all
children, independent of food-insecurity status, was watching
television.

In our sample, 9 of 10 children who reported being absent at
school in the last 30 d were food insecure. Children who were
mildly food insecure were absent from school twice as much as
the food-secure group of children, and those who were moder-
ately and severely food insecure were absent from school 3 times
more than the secure group of children (P-trend = 0.03; Table 2).
Higher prevalence of stunting was associated with food insecurity
(P-trend = 0.01). In the food-secure children, none were stunted,
but in the moderately and severely food-insecure children >20%
were stunted.

By using the continuous scales, we compared work activities
with children�s reports of food insecurity, children�s reports of
strategies, and the mothers� reports (Table 3). Children�s reports
of food insecurity were associated with higher odds of doing
passive home chores (OR: 1.17), cooking at home (OR: 1.21),
taking care of siblings (OR: 1.15), and doing labor (OR: 1.22)
(all P < 0.03). These ORs are for a 1-point difference in the scale;
for an OR of 1.2, for example, a 5-point difference in the scale
(; 2 SDs) corresponds to an OR of 2.5. Children�s reports of
strategies were associated with 5 of the 7 work activities mea-
sured (Table 3). Mothers� reports of food insecurity were not
associated with any of the activities. For the daily activities that
represent recreation, leisure, and resting time for the children,
children�s reports of food insecurity were associated with lower
odds of playing video games (OR: 0.86; P = 0.03; Table 3). Both
child food insecurity and strategies tended to be associated with
higher odds of watching television by children and taking a nap
(P = 0.07). Mothers� reports of food insecurity were not asso-
ciated with any of the activities.

Children�s reports of food insecurity and of strategies were
both associated with higher odds of school absenteeism (OR:
1.16) and stunting (OR: 1.26) (all P < 0.04; Table 3). Mothers�
reports of food insecurity were not associated with these out-
comes. For the path analysis examining activities as a medi-
ator between food insecurity and school absenteeism, the direct
effect of food insecurity was 0.09 and the indirect effect through
child labor, cooking, and taking care of siblings together
was 0.05, meaning that the paths through these 3 activities
accounted for 34% of the total effect of food insecurity on
school absenteeism. Child labor alone accounted for 19% of the
total effect.
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Discussion

Children who reported experiencing food insecurity had alter-
ations in their daily activities as well as a higher prevalence of
absenteeism and stunting than children who were food secure.

Food-insecure children reported passive and active actions and
taking on responsibilities usually associated with those of adults.

Child labor was 1 of the activities reported by children who
were food insecure. Our previous qualitative work showed that
child labor occurs because of lack of income in the home, which

TABLE 3 Associations between children�s activities and outcomes with food insecurity reported by
children, strategies reported by children, and food insecurity reported by mothers1

Children�s reports of
food insecurity

Children�s reports
of strategies

Mothers� reports of
food insecurity

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Activities

Raising food crops 1.09 (0.93, 1.27) 0.28 1.17 (0.99, 1.37) 0.06 1.04 (0.96, 1.13) 0.34

Food shopping 1.10 (0.97, 1.25) 0.12 1.17 (1.01, 1.34) 0.04 1.02 (0.95, 1.10) 0.51

Passive home chores 1.17 (1.02, 1.32) 0.01 1.15 (1.00, 1.33) 0.04 0.98 (0.91, 1.06) 0.74

Active home chores 1.08 (0.92, 1.27) 0.34 1.17 (0.96, 1.42) 0.11 1.02 (0.92, 1.14) 0.62

Cooking at home 1.21 (1.05, 1.38) ,0.01 1.21 (1.04, 1.41) 0.01 1.00 (0.93, 1.07) 0.99

Taking care of siblings 1.15 (1.01, 1.31) 0.03 1.24 (1.06, 1.44) ,0.01 1.04 (0.96, 1.13) 0.32

Doing labor 1.22 (1.04, 1.42) 0.01 1.31 (1.11, 1.54) ,0.01 1.05 (0.97, 1.14) 0.21

Playing during school times 0.92 (0.79, 1.07) 0.30 0.97 (0.82, 1.13) 0.68 0.98 (0.90, 1.06) 0.63

Walking to school 1.11 (0.96, 1.27) 0.13 1.14 (0.97, 1.33) 0.11 0.99 (0.92, 1.07) 0.90

Doing sports in school 0.97 (0.74, 1.26) 0.82 0.92 (0.70, 1.96) 0.52 1.08 (0.83, 1.40) 0.55

Doing sports outside of school 1.02 (0.89, 1.16) 0.77 1.08 (0.92, 1.26) 0.32 1.00 (0.92, 1.08) 0.95

Watching television 1.72 (0.95, 3.08) 0.07 2.32 (0.92, 5.88) 0.07 1.13 (0.77, 1.67) 0.52

Playing video games 0.86 (0.76, 0.98) 0.03 0.96 (0.84, 1.09) 0.55 0.95 (0.88, 1.04) 0.31

Working on computer 0.94 (0.83, 1.06) 0.36 0.95 (0.83, 1.09) 0.49 0.92 (0.84, 1.01) 0.10

Taking a nap 1.06 (0.93, 1.20) 0.35 1.15 (1.00, 1.32) 0.04 1.01 (0.94, 1.09) 0.66

Outcomes

School absenteeism 1.16 (1.01, 1.31) 0.03 1.33 (1.14, 1.55) ,0.01 1.01 (0.94, 1.09) 0.62

Repeating a school year 1.06 (0.92, 1.22) 0.41 1.05 (0.90, 1.22) 0.54 1.03 (0.96, 1.12) 0.35

Stunting (i.e., low height-for-age Z score) 1.26 (1.04, 1.50) 0.01 1.21 (1.00, 1.46) 0.04 1.01 (0.91, 1.13) 0.78

1 ORs (95% CIs) and P values were obtained from logistic regressions of each activity or outcome on the continuous food insecurity and

strategies scales. Each OR is for a 1-point difference in the scale.

TABLE 2 Activities and outcomes of children classified according to food insecurity reported by children1

Food secure Food insecure

0 points
(n = 21)

1–3 points
(n = 48)

4–7 points
(n = 45)

$8 points
(n = 17)

Total
(n = 131) P-trend

n (%) n (%) n (%)

Activities

Raising food crops 1 (4.8) 10 (20.8) 8 (17.8) 3 (17.6) 22 (16.8) 0.43

Food shopping 8 (38.1) 28 (58.3) 22 (48.9) 10 (58.8) 68 (51.9) 0.41

Passive home chores 5 (23.8) 18 (37.5) 25 (55.6) 10 (58.8) 58 (44.2) 0.04

Active home chores 13 (61.9) 40 (83.3) 38 (84.4) 14 (82.4) 105 (80.1) 0.15

Cooking at home 5 (23.8) 28 (58.3) 29 (64.4) 13 (76.5) 75 (57.2) , 0.01

Taking care of siblings 9 (42.9) 24 (50.0) 25 (55.6) 13 (76.5) 71 (54.2) 0.18

Doing labor 1 (4.8) 7 (14.6) 11 (24.4) 5 (29.4) 24 (18.3) 0.14

Playing during school times 18 (85.7) 41 (85.4) 35 (77.8) 12 (70.6) 106 (80.9) 0.49

Walking to school 12 (57.1) 32 (66.7) 32 (71.1) 14 (82.4) 90 (68.7) 0.39

Doing sports in school 21 (100) 45 (93.8) 41 (91.1) 17 (100) 124 (94.6) 0.34

Doing sports outside of school 17 (81.0) 33 (68.8) 29 (64.4) 13 (76.5) 92 (70.2) 0.52

Watching television 19 (90.5) 45 (93.8) 45 (100) 17 (100) 126 (96.1) 0.17

Playing video games 12 (57.1) 21 (43.8) 23 (51.1) 3 (17.6) 59 (45.0) 0.06

Working on computer 15 (71.4) 17 (35.4) 17 (37.8) 8 (47.1) 57 (43.5) 0.03

Taking a nap 6 (28.6) 14 (29.2) 24 (53.3) 6 (35.3) 50 (38.1) 0.07

Outcomes

School absenteeism 3 (14.3) 16 (33.3) 21 (46.7) 9 (52.9) 49 (37.4) 0.03

Repeating a school year 4 (19.0) 11 (22.9) 10 (22.2) 5 (29.4) 30 (22.9) 0.90

Stunting (height-for-age Z score , 22 SDs) 0 (0) 2 (4.2) 9 (20.0) 4 (23.4) 15 (14.4) 0.01

1 P values were obtained by a test for trend across the 4 ordinal categories of food insecurity for each activity or outcome.
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is noticed by the children (17). Another qualitative study of child
food insecurity and work in the United States reported that
parents took an extra job in response to food insecurity but did
not report episodes of child labor (14). Labor allows children to
generate income to help their parents buy food and to satisfy
other needs. The children know that if the flow of income to
their households increases, the food situation improves. Jobs
such as polishing shoes, packing groceries at supermarkets, or
shopping for others are some of the activities that occur informally
at first, with piecework jobs with low pay. Later, they take on
more formal jobs, where they must sacrifice their study and
recreation time (15). Children who do labor are at high risk of
illness, injury, and even death because of a variety of hazards, as
well as from long hours of work and poor living conditions (40).
In the context of family dynamics, when a child works, the
family may reallocate tasks with potential redistribution of
benefits and burdens to family members. Having a child engage
in labor rather than going to school may result in a shift of burden
to the child and away from the remaining family members. If a
child is expected to be ‘‘helping his or her mother’’ then the
mother has to absorb the effects of the child�s absence when the
child labors (41). From another perspective, child labor may be
beneficial by providing a child with vocational training and
general workplace experience (42).

Children who were food insecure also were absent during
more days of school. Although this is the first demonstration that
food insecurity reported by children is associated with absen-
teeism at school, these results are consistent with assumptions
about food sufficiency and school attendance that have justified
providing food assistance in schools. Children could have a higher
prevalence of school absenteeism when facing other situations
such as traumatic events (43). School absenteeism could occur
for other reasons that could be related to food insecurity, such as
lack of parental engagement with the child�s schooling, maternal
depression, household social class, conflict between parents,
having special education needs, or chronic illness (44).

School feeding programs have long been provided to vulner-
able children with the aims of increasing enrollment rates and
reducing absenteeism. Providing school meals can alleviate short-
term hunger and increase children�s abilities to concentrate,
learn, and perform specific tasks; these programs also have been
linked to an increase in the enrollment of girls (45). Moreover,
food assistance in high schools in underprivileged areas has a
moderating effect on the association between household food
insecurity and scholastic difficulties, such as poor grades and
repeating a school year (46). In Venezuela, the school feeding
program provided by the government nationally has an irregular
distribution of food during the school year, and the program is
not monitored.

Food-insecure children were much more likely to be stunted.
If food insecurity is persistent over time (47), then food in-
security in this study could be a marker for social and biologic
disadvantage during the period of the first 1000 d of life from
conception to 24 mo of age, which is expected to have long-term
consequences (48). Investments in this period can help prevent
stunting and its consequences for child development and human
capital formation (49). The stunting observed in this study
reflects the poor conditions under which mothers and children
lived in this first 1000-d period and cannot be reversed by food
or other assistance after this period (48). Stunting is associated
with suboptimal cognitive development, which may have long-
lasting harmful consequences for human capital formation,
including school performance, future earnings, low adult wages,
lost productivity, and, when accompanied by excessive weight

gain later in childhood, increased risk of nutrition-related chronic
disease (20,21,48). Longitudinal studies in cohorts of children in
developing countries have confirmed the association between
stunting and a reduction in schooling and grade failure (50). A
child�s poorer school performance results in future income reduc-
tions of up to 22% on average (51), perpetuating the poverty cycle.

Food insecurity was linked to school absenteeism through
work activities (primarily child labor, cooking, and taking care
of siblings), accounting for approximately one-third of the as-
sociation. Depending on the type of work, engaging in work
activities could be beneficial or detrimental to the quality of
children�s lives. For example, doing work activities such as house-
work and family business work for >15 h/wk was shown to
hamper educational enrollment and attainment of children in a
study in 16 developing countries (23).

We found that children�s reports of food insecurity and their
strategies, but not mothers� reports, were associated with both
non-nutritional and nutritional outcomes. In addition, the scales
from the children�s reports were poorly correlated with the scale
from the mothers� reports, which is consistent with other studies
in the United States (18,19), Zimbabwe (52), and Ethiopia (53).
Discordance between the reports may reflect differences in
experiences or may be attributable to parental buffering, social
desirability in responses, other reporting errors (18), or differ-
ences in measurement properties. In our study, the 3 scales (2 for
children and 1 for mothers) were well constructed and reliable
(10,54). Furthermore, children�s reports of food insecurity have
been demonstrated to be accurate for 4 of 6 subdomains of child
food insecurity in comparison to a definitive classification of
child food insecurity, whereas mothers� reports were inaccurate,
missing nearly half of the children experiencing hunger (25).
That is, parents� reports may validly reflect household food in-
security, but children�s reports should be used when interested in
the assessment of specific conditions of children.

A simple and feasible instrument to assess food insecurity
reported from children such as the one from this study or that of
Fram et al. (25) can be used by pediatricians, other health and
nutrition practitioners, and community and school personnel to
identify groups of children at high risk of food insecurity in the
school-age population (26). Furthermore, Fram et al. (25) showed
in the United States that their simple child-report instrument
accurately identified individual children with food insecurity in
comparison to a definitive classification of food insecurity. One
of the challenges in identifying food-insecure children in schools
is how to help schools then respond to this information (26).
Therefore, in our population, absence from school could be used
to identify children who are highly likely to be food insecure.
The food-insecurity instrument is also potentially useful at a
policy level for monitoring and surveillance as well as evaluation
of social programs intended to benefit children. The instrument
could generate information on food insecurity of children at low
cost that would be hard or inaccurate to obtain through an
interview with adults.

In conclusion, childhood is a critical time for safe and healthy
human development. Children have special characteristics and
needs in terms of physical, cognitive, socioemotional, and behav-
ioral development. Children reporting food insecurity had
alterations in their daily activities and a higher prevalence of
school absenteeism and stunting. These children have lived with
some responsibilities of adulthood since their early years, and
these experiences interfere with their development.

Knowledge about what a child thinks and feels and how he or
she lives and acts can help adults provide children with a means
to achieve their development. Non-nutritional and nutritional
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interventions that might help mitigate food insecurity and/or its
effects on children include school feeding programs, scholar-
ships and other programs that aim to keep children in school,
social safety net programs, and education for parents, teachers,
and health practitioners regarding the consequences of food
insecurity and the need to protect children�s time to engage in
school and other activities that advance their development.
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Piwoz E, Branca F. The World Health Organization�s global target for
reducing childhood stunting by 2025: rationale and proposed actions.
Matern Child Nutr 2013;9:6–26.

21. UNICEF. Improving child nutrition: the achievable imperative for global
progress. New York, 2013. December 1, 2012 [cited 2013 Oct 30].
Available from: http://www.unicef.org/publications/index_68661.html.

22. International Labour Office International Programme on the Elimination
of Child Labour. Marking progress against child labour: global estimates
and trends 2000–2012. Geneva: International Labour Office; 2013.

23. Webbink E, Smits J, Jong E. Hidden child labor: determinants of
housework and family business work of children in 16 developing
countries. World Dev 2012;40:631–42.

24. UNICEF. No más trabajo infantil: una meta posible de alcanzar. Estudio
sobre educación y trabajo infantil en Venezuela. December 1, 2009
[cited 2013 Oct 30]. Available from: http://www.unicef.org/venezuela/
spanish/No_mas_trabajo_infantil_UNICEF.pdf.

25. Fram MS, Frongillo EA, Draper CL, Fishbein EM. Development and
validation of a child report assessment of child food insecurity and com-
parison to parent report assessment. J Hunger Environ Nutr 2013;8:128–45.

26. Fram MS, Frongillo EA, Fishbein EM, Burke MP. Roles for schools and
school social workers in improving child food security. Child Schools.
2014; doi: 10.1093/cs/cdu018.

27. Jyoti DF, Frongillo EA, Jones S. Food insecurity affects school children�s
academic performance, weight gain, and social skills. J Nutr 2005;135:
2831–9.

28. National Research Council. Measuring food insecurity and hunger:
phase I report. Panel to review U.S. Washington: The National Academies
Press; 2006.

29. Casey PH, Szeto KL, Robbins JM, Stuff JE, Connell C, Gossett JM,
Simpson PM. Child health-related quality of life and household food
security. Arch Pediatr Adolesc Med 2005;159:51–6.

30. Casey PH, Goolsby S, Berkowitz C, Frank D, Cook J, Cutts D, Black
MM, Zaldivar N, Levenson S, Heeren T, et al. Maternal depression,
changing public assistance, food security, and child health status. Pediatrics
2004;113:298–304.

31. Whitaker RC, Phillips SM, Orzol SM. Food insecurity and the risks of
depression and anxiety in mothers and behavior problems in their
preschool-aged children. Pediatrics 2006;118:e859–68.

32. Nanama S, Frongillo EA. Altered social cohesion and adverse psycho-
logical experiences with chronic food insecurity in the non-market
economy and complex households of Burkina Faso. Soc Sci Med 2012;74:
444–51.

33. Frongillo EA, Nanama S, Wolfe WS. Technical guide to developing a
direct, experience-based measurement tool for household food insecurity.
Washington: Food and Nutrition Technical Assistance, Academy for
Educational Development; 2004.

34. Centers for Disease Control and Prevention Epidemiology Program
Office. Epi Info� users’ manual, version 3.5.1. Atlanta (GA): 2008 [cited
2007 Feb 20]. Available from: http://www.cdc.gov/epiinfo/epiinfo.htm.

35. Weiner JS, Lourie SA. Practical human biology. London: Academy
Press; 1981.

36. World Health Organization. AnthroPlus for personal computers manual:
software for assessing growth of the world’s children and adolescents.
WHOMulticentre Growth Reference Study Group. WHO Child Growth
Standards: Length/height-for-age, weight-for-age, weight-for-length,
weight-for-height and body mass index-for-age: methods and develop-
ment. Geneva: World Health Organization; 2006. [cited 2011 Mar 30].
Available from: http://www.who.int/growthref/tools/en/.

37. SPSS. Statistical package for social sciences for Windows. Version15.0.
Chicago: SPSS; 2006.

38. Field A. Discovering statistics using SPSS. 2nd ed. London: Sage Pub-
lications; 2005.

39. Bollen KA. Structural equations with latent variables. Wiley Series in
Probability and Mathematical Statistics. New York: Wiley; 1989.

40. United Nations. Critical issues: child labour. December 1, 2008 [cited 2013
Oct 30]. Available from: http://www.un.org/en/globalissues/briefingpapers/
childlabour/.

41. Rogers BL. The internal dynamics of households: a critical factor in
development policy. In: Rogers BL, Schlossman NP, editors. Intrahousehold
resource allocation: issues and methods for development policy and
planning. Tokyo: United Nations University Press; 1990. Food and
Nutrition Bulletin, Supplement No. 15. p. 1–19.

Children�s food insecurity, activities, and stunting 1625

D
ow

nloaded from
 https://academ

ic.oup.com
/jn/article/144/10/1619/4575121 by guest on 20 August 2022



42. Emerson PM, Souza AP. Is child labor harmful? The impact of working

earlier in life on adult earnings. Economic Development & Cultural

Change. Chicago: University of Chicago Press; 2011 [cited 2014 May

20]. Available from: http://ideas.repec.org/p/iza/izadps/dp3027.html.

43. Siriwardhana C, Pannala G, Siribaddana S, Sumathipala A, Stewart R.

Impact of exposure to conflict, tsunami and mental disorders on school

absenteeism: findings from a national simple of Sri Lankan children

aged 12–17 years. BMC Public Health 2013;13:560.

44. Thornton M, Darmody M, McCoy S. Persistent absenteeism among

Irish primary school pupils. Educ Rev 2013;65:488–501.

45. World Bank. Scaling up school feeding: keeping children in school while

improving their learning and health. Washington: WB; 2012. [cited 2010

Mar 30]. Available from: http://web.worldbank.org/.

46. Roustit C, Hamelin AM, Grillo F, Martin J, Chauvin P. Food insecurity:

could school food supplementation help break cycles of intergenera-

tional transmission of social inequalities? Pediatrics 2010;126:1174–81.

47. Burke MP, Jones SJ, Fram MS, Frongillo EA. US households with

children are exposed to non-persistent and persistent food insecurity.

J Hunger Environ Nutr 2012;7:349–62.

48. Victora CG, Adair L, Fall C, Hallal PC, Martorell R, Richter L, Sachdev

HS; Maternal and Child Undernutrition Study Group. Maternal and

child undernutrition consequences for adults health and human capital.

Lancet 2008;371:340–57.

49. Black RE, Alderman H, Bhutta ZA, Gillespie S, Haddad L, Horton S,

Lartey A, Mannar V, Ruel M, Victora CG, et al. Maternal and child

nutrition: building momentum for impact. Lancet 2013;382:372–5.

50. Ramirez-Zea M, Melgar P, Rivera JA. INCAP Oriente Longitudinal

Study: 40 years of history and legacy. J Nutr 2010;140:397–401.

51. Martorell R, Melgar P, Maluccio JA, Stein AD, Rivera JA. The nutrition

intervention improved adult human capital and economic productivity.

J Nutr 2010;140:411–4.

52. Kuku O, Gundersen C, Garaksy S. Differences in food insecurity

between adults and children in Zimbabwe. Food Policy 2011;36:311–7.

53. Hadley C, Lindstrom D, Tessema F, Belachew T. Gender bias in the food

insecurity experience of Ethiopian adolescents. Soc Sci Med 2008;66:

427–38.

54. Frongillo EA Jr. Validation of measures of food insecurity and hunger.

J Nutr 1999;129 Suppl:506S–9S.

1626 Bernal et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/jn/article/144/10/1619/4575121 by guest on 20 August 2022


