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Food insecurity reported by children, but not by
mothers, is associated with lower quality of diet and
shifts in foods consumed

Jennifer Bernal*, Edward A Frongillo' and Juan A Rivera?

*Bjology and Biochemistry Department, Laboratory of Nutritional Assessment, Universidad Simén Bolivar, Caracas, Venezuela, 1Department of Health
Promotion, Education, and Behavior, Arnold School of Public Health, University of South Carolina, Columbia, South Carolina, USA, and *Nutrition and
Health Research Center, Institute of Public Health, Cuernavaca, México

Abstract

Household food security shows little indication of nutrient inadequacy among children, according to reports
made by parents. We examined the associations of food insecurity as reported by children and mothers with
children’s consumption of energy, macronutrients such as vitamin A, calcium, iron and zinc, and selected foods,
and whether these associations differed by child’s gender. This cross-sectional study had non-probabilistic 128
Venezuelan mother—child pairs. We assessed food insecurity and management strategies in children using 10-
and nine-item instruments, respectively. Mothers’ report of food insecurity came from a previously validated
12-item instrument. Nutrient intake of children was assessed with a 67-item food frequency questionnaire.
Comparisons were made using chi-square test for contingency tables and #-tests for trends (P < 0.05). Linear
regression models were used for intakes of nutrients and selected foods. We tested for interactions with gender.
Prevalence of child- and mother-reported food insecurity was 83.6 and 61.7%, respectively (P < 0.01). Greater
food insecurity or management strategies reported by boys was associated with lower calcium, iron and zinc
intake (P <0.05), but reported intakes were low in girls who are even food secure. Rice and corn flour
consumption was higher with higher food insecurity in children. Papaya and banana were less consumed by
food-insecure children. We found shifts in 13 of 67 foods consumed, with less quality in those food insecure, as
reported by children. Mother-reported food insecurity was associated only with rice intake of children. In
contrast to mothers’ reports, food insecurity reported by children was associated with children’s lower quality of
diet and shifts in foods consumed.

Keywords: inequalities, childhood diet, food security, calcium, iron, zinc.

Correspondence: Jennifer Bernal, Biology and Biochemistry Department, Laboratory of Nutritional Assessment, Universidad Simén
Bolivar, Edif Basico 1, 89000 Caracas, Venezuela. E-mail: jbernal@usb.ve

Introduction

Children and adolescents should have access to
adequately safe, nutritious and culturally appropriate
food at all times that promotes optimal physical, cog-
nitive and social growth and development (American
Dietetic  Association 2003; American Dietetic
Association 2010), but there are still 66 million chil-
dren who attend school hungry worldwide (World

Food Program 2014). Hunger is a severe consequence
of lack of food, i.e. food insecurity (National Research
Council 2006). In the United States, 8.6 million chil-
dren lived in food-insecure households (USDA 2013).
In Venezuela, 69% of households with children and
54% of adolescents reported being food insecure
(Bernal & Lorenzana 2007; Herndndez et al. 2011).
Children have been a focus of study about food
insecurity in the last 15 years (Alaimo et al. 2001;
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Connell et al. 2004, 2005; Nord 2009; Bernal 2010;
Fram et al. 2011; Bernal et al. 2012; Nalty et al. 2013).
Child food insecurity is associated with non-
nutritional and nutritional outcomes. Detrimental
non-nutritional outcomes include altered parenting
(Casey et al. 2004; Whitaker et al. 2006; Nanama &
Frongillo 2012), behavioural problems, poor health
(Casey etal. 2005), disrupted social interactions,
delayed early childhood language development (Saha
et al. 2010), compromised school performance (Jyoti
et al. 2005; National Research Council 2006), lower
physical activity (Fram et al. 2013) and altered daily
activities (Bernal et al. 2014). Food-insecure children
are more likely to do child labour, cook, take care of
siblings and be absent from school (Bernal et al.
2014). Nutritional outcomes include poor dietary
intake (Fram et al. 2015) and infant feeding practices
(Saha et al. 2008).

Food insecurity measured at household level has
been inconsistently associated with energy and
macronutrient intake in adults (Kendall er al. 1995,
1996; Rose & Oliveira 1997; Tarasuk & Beaton 1999;
Bhattacharya et al. 2004; Rosas et al. 2009; Sulaiman
et al. 2011; Huet et al. 2012; Mohamadpour et al. 2012;
Dharod et al. 2013; Ghattas et al. 2013). Food insecu-
rity is associated with lower intake of micronutrients
in adults; however, such that when food insecurity is
higher, micronutrient intakes are lower (Kendall et al.
1996; Rose & Oliveira 1997; Tarasuk & Beaton 1999;
Champagne et al. 2007; Sulaiman et al. 2011). These
differences among studies could be explained by their
diverse cultural contexts.

Household food security shows little indication of
nutrient inadequacy among children (Kirkpatrick &
Tarasuk 2008), but reporters were parents not their
children. Hispanic food-insecure children, as reported
by parents, had lower intake of total carbohydrates,

Key messages

* Food-insecure children have less healthy diet.

dairy and vitamin B6 in Texas, USA (Rosas et al.
2009). From information obtained when parents and
children were interviewed together, food-insecure
children significantly consumed more energy, protein,
added sugars and saturated fat (Keita eral. 2009;
Sharkey et al. 2012), and less vitamin D and potassium
(Sharkey et al. 2012), than their food-secure counter-
parts. From information obtained when parents were
interviewed, food-insecure children consumed more
junk foods (Rosas etal. 2009). Self-reported food
insecurity in adolescents was associated with less con-
sumption of fruits and vegetables (Kirkpatrick &
Tarasuk 2008; Utter et al. 2012). Self-reported food
insecurity in elementary school children was associ-
ated with higher consumption of energy, fat, sugar and
fibre, and lower intake of vegetables (Fram et al.
2015). These studies showed diverse perspectives
depending on who is the reporter.

Children’s dietary intake may differ by gender.
Some studies reported that boys and girls have similar
dietary intakes (Rothausen et al. 2012; Torres et al.
2014). Others reported that girls have better dietary
intakes (Lazarou & Newby 2011; Lee eral. 2011),
whereas others still reported that boys consume more
energy, protein, meat and dairy products (Lopez et al.
2012), but also are longer breastfed, get more vitamin
supplementation and have an advantage in height and
weight relative to girls (Barcellos et al. 2014).

Parents’ and children’s reports of food insecurity
and diet have low agreement (Fram et al. 2013; Nalty
et al. 2013; Sharkey et al. 2013; Bernal et al. 2014).
Adults, usually mothers, are more or less likely to
report food insecurity at the household level than
their children (Kuku ez al. 2011; Sharkey ez al. 2013).
Depending on the intra-household allocation of
resources, individuals could be food secure in a
food-insecure household, just as it is possible for

* Food-insecure children have low-intake adequacies of micronutrients such as calcium, iron and zinc.

» Greater food insecurity or management strategies reported by boys is significantly associated with lower
calcium, iron and zinc intake, but reported intakes are low in girls who are even food secure.

* There are shifts in 13 of 67 foods consumed, with less food quality in those food insecure, as reported by
children. Mother-reported food insecurity is associated only with rice intake of children.
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individuals not to be poor in a poor household
(National Research Council 2006). Accuracy of
parents’ and children’s reports on child dietary intake
is a concern; children eat meals at school where
parents are not present, so parents may not accurately
report children’s intake (Baxter et al. 2014).

The aim of this study was to examine the associa-
tions of food insecurity as reported by children
and mothers with the consumption of energy and
macronutrients such as vitamin A, calcium, iron and
zinc, and selected foods. We hypothesized that child
diet would be of lower quality on food-insecure chil-
dren, and that child diet would be more strongly asso-
ciated with child than with maternal report of food
insecurity. We also examine whether these associa-
tions differ by gender of the child.

Materials and methods
Study setting

The study protocol was reviewed and approved by the
Bioethics Committee of the Universidad Simoén
Bolivar. Informed consent was obtained from the
director of the school, from parents and verbally from
children. Data collection was carried out in Spanish.

The study was carried out in a poor, peri-urban
community in Miranda State, Venezuela. This commu-
nity is close to Caracas, the capital of the country, but
has deficiencies in access to school-feeding pro-
grammes, domestic water and sanitation services. This
community includes both urban and rural areas
where tropical fruits such as bananas, mangoes and
plantains are produced. Miranda is the second most
densely populated state of Venezuela, with a density
of 870/sq. miles (Instituto Nacional de Estadistica
2011). In 2011, about 65 000 (1%) children between 7
and 12 years 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.

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
average temperature from 68 to 90°F all year. Based
on a power calculation, we aimed to collect data on
128 mother—child pairs. A total of 545 children (7-17
years old) from two schools and their legal guardians
were invited to participate in the study. Recruitment
was performed using personal letters signed by the
researchers and the directors of the schools that were
given to the children, and children were also encour-
aged to participate through the school billboard. Of
this total, 334 (61%) parents did not provide informed
consent or refused to participate. All 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 common reasons for
mothers not participating were working or being too
busy.

In total, 128 mother—child pairs were recruited. All
children were attending public schools, meaning that
families did not have enough income to pay for a
private school, which is considered to provide better
quality education. Sixty of these 128 mothers were
interviewed by telephone. Personal interviews of both
children and mothers were conducted by two trained
nutritionists and the lead author. The legal guardian
interviewed was in 91% of cases the mother; other
guardians were the father or the grandparents. Hence-
forth, all these adults will be referred to as ‘mothers’.
We verified with the teacher, the mother and the child
that no two children in the sample shared the same
mother or lived in the same household.

Assessment of food insecurity

The process of development and refinement of the
instruments to assess food insecurity from children
was based on the methodological guide of the Food
and Nutrition Technical Assistance Project (FANTA;
Frongillo et al. 2004). Initially, 50 items were devel-
oped from our qualitative data (Bernal et al. 2012),
which were then refined after cognitive interviews
with four girls and four boys who are aged 10-15. This
process led us to develop two instruments for use with
children: the first one to assess experiences of food
insecurity with 10 items and the other to assess

© 2015 John Wiley & Sons Ltd Maternal and Child Nutrition (2016), 12, pp. 546-557
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management strategies to alleviate food insecurity
with nine items.

The authors and four professionals with expertise
in food security, design of measuring instruments and
population studies reviewed the items and provided
suggestions. We did cognitive interviews on the 50
items with eight children to assure the comprehension
of the items. We also tested options for the item
responses (always, frequent, sometimes and never)
and the period that children can recall easily. The
response ‘frequent’ was almost never selected by chil-
dren, but children were able to distinguish always,
sometimes and never over a month. Therefore, we
chose a response set with these three responses. From
the first instrument that contained 50 items and that
we examined through the cognitive interviews and
review by four experts, we selected 28 items to test in
a community other than the main study community
(sample n =118, mean age: 11.76 £ 1.71 years, range:
9, 16, equally gender distributed). From the data col-
lected, we used factor analysis and reliability tests to
select the most appropriate items. Two instruments
emerged: 10 items on food insecurity and nine items
on management strategies, which were used in the
sample of 128 children for this study.

The instruments that were developed and refined
for assessing food insecurity and management strat-
egies in children (Bernal 2010; Bernal et al. 2014) and
a previously developed and validated instrument for
Venezuelan households (Lorenzana & Sanjur 1999)
were administered in the sample of 128 child-mother
pairs. The 10 items used to measure food insecurity
in children were: (1) Do you settle for the food you
have because there is nothing more? (2) Would you
like to eat more food but there is nothing else in
your house? (3) Do you have to eat the same food
because there is no other? (4) Have you worried
because you have nothing to eat? (5) Has it occurred
that the refrigerator is empty and you have nothing
to eat? (6) Have you gone to sleep hungry for lack of
food? (7) When the groceries finish in your house, do
you spend several days without food? (8) Have you
skipped any meal (breakfast, lunch or dinner) for
lack of food? (9) Have you gone to school without
eating for lack of food in your house? (10) Have you
spent a day without eating for lack of food? The nine

items used to capture the management strategies
were: (1) Have you used your own money to buy
food? (2) Have you not eaten so that another child
can eat? (3) Does anyone (mom or dad) eat less so
you can eat more? (4) Do you store food for times
when you have nothing to eat? (5) Have you not
eaten so that an adult can eat? (6) Have you ever
asked for food ‘on loan’ or sold ‘on credit?’ (7) Do
you visit anyone (grandparents, uncles or aunts,
neighbours) so he or she gives you food? (8) Have
you searched for mangoes, plantains or eggs outside
the house, because there is nothing else to eat?
(9) Do you run errands for others to obtain money
to eat?

The possible responses in the two instruments for
children were never (assigned 0 points), sometimes (1
point) and always (2 points). The possible responses
in the 12-item instrument for food insecurity from
mothers were never (0 points), rarely (1 point),
usually (2 points) and always (3 points). Responses
across the 10 items for food insecurity and nine items
for management strategies were reported by children,
and the 12 items reported by mothers were summed
to form three scales; reliability values (i.e. internal
consistency from Cronbach’s «) were 0.76, 0.74 and
0.90, respectively. Higher values on the scales meant
more frequent indications of food insecurity or
engaging in management strategies.

Assessment of children’s diet

A semi-quantitative food frequency questionnaire
was developed using methodology proposed by
Gibson (2005), with the objective of assessing nutrient
intake levels of energy; macronutrients such as
vitamin A, calcium, iron and zinc; and foods eaten by
children. As a first step, to construct the food items in
the food frequency questionnaire, we assessed the
food eaten by 20 children through the 24-h recall
method of the previous day (Gibson 2005). These chil-
dren were not in our final sample, but had similar
characteristics in terms of age and living conditions.
As a second step, we enriched the list of food items in
the food frequency questionnaire with a list of foods
more frequently consumed by the Venezuelan popu-
lation, according to the National Statistical Institute

© 2015 John Wiley & Sons Ltd Maternal and Child Nutrition (2016), 12, pp. 546-557
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for the same period of time (Instituto Nacional de
Estadistica 2009).

The preliminary food frequency questionnaire was
tested in a sample of 10 children, enabling the reduc-
tion of the original 118 food items to a total of 67
food items. The food frequency questionnaire
applied directly in children had five options in
response to the previous month: daily, weekly,
biweekly, monthly and never. To determine quan-
tities, we used household measures such as cups,
glasses, plates, spoons and physical models that
helped estimate the portion sizes of foods. The
amounts detailed in the food frequency question-
naire were standardized, considering for each food
item: the small, medium and large portion sizes. For
example, for the group of fruits and vegetables, three
rations of each food were measured to make up an
average amount that represented the small, medium
and large portion. For the group of miscellaneous
foods such as sweets and salty snacks, the original
packaging was used to identify the nutritional
content provided, supplied by the company pro-
ducing the food, when it did not appear in the
Venezuelan Food Composition Table. Frequency of
consumption for each food was converted into a
continuous scale with a unit of frequency eaten
per day: 30.40 for daily, 4.34 for weekly, 2.03
for bi-monthly, 1.00 for monthly and 0 for never
consumed.

The translation from food to nutrient values was
based on data from the Venezuelan Food Composi-
tion Table (Ministerio de Salud y Desarrollo Social &
Instituto Nacional de Nutricion 1999). For foods such
as sweets and salty snacks that did not appear in
the food composition tables, the data in the original
packaging were used to identify the nutritional
value, as supplied by the company producing the
food. The adequacy of energy, macronutrients and
micronutrients studied was calculated using the mean
nutrients requirement for the Venezuelan population
(Ministerio de Salud y Desarrollo Social & Instituto
Nacional de Nutricién 2000) by gender and age of
each child. A nutrient database was constructed with
the reported amounts of each food by each child.
Then, a database that summarized the children’s
intake was constructed.

Data analysis

SPSS v.15 software (SPSS 2012) was used to carry out
the statistical analysis. Comparisons were made using
chi-square test for contingency tables and t-tests for
trends. P-values <0.05 were accepted as statistically
significant. Linear regression models were used to
assess the association of food insecurity as reported
by children or mothers and nutrient intakes of energy
(kcal), carbohydrates (g), protein (g), fat (g), vitamin
A (ER), calcium (mg), iron (mg) and zinc (mg), and
frequency of selected eaten foods (times per day).
Regression models had nutrients or foods consumed
as dependent variables, and gender and either food
insecurity reported by children, strategies reported by
children or food insecurity reported by mothers as
independent variables. We tested for interactions
between gender and food insecurity or strategies by
including product terms. For nutrients or foods with
significant interactions, we stratified the analyses by
gender. We report regression results as regression
coefficients that quantify the difference in consump-
tion of a nutrient or food for each one-point differ-
ence in food insecurity or strategies.

Results

Children’s mean age (#standard deviation) was
12.5£2.2 years (range: 7-17), with 50.8% of the
sample girls. The mothers’ mean age was 42.4+9.8
years (range: 21-69). Families had on average six
members, of which three were children (Table 1). The
per capita income per month in the household was
USD126.5, which was obtained using the official
exchange rate of 4.3 Bolivares per USDI1 for the
period of data collection. Four of 10 girls, in contrast
with 3 of 10 boys, were classified under the poverty
line (P < 0.01). A total of 13.3% of the households did
not have access to buy one food basket (a list of
suggested standard foods and prices subsidized by the
government) in a month to reach their minimum
nutritional needs (Instituto Nacional de Estadistica
2009). Those children who were classified as food
secure applied on average less than one manage-
ment strategy (0.7 £ 1.1), mild food-insecure children
applied less than two management strategies

© 2015 John Wiley & Sons Ltd Maternal and Child Nutrition (2016), 12, pp. 546-557
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Table . Characteristics of the children and their households (n= 128)

Girls (n = 63) Boys (n = 65) All (n=128) P-value

Family size (mean + SD, min—max) 5.57+2.10(2-13) 5.79 £2.15 (2-14) 5.68 £2.12 (2-14) 0.73

Number of children at home 2.92+1.53 (1-9) 2.89 £ 1.48 (1-6) 2.91+1.50 0.46
(mean * SD, min—max)

Per capita income USD' 123.47 £ 90.08 129.53 £78.21 126.45 £ 84.17 0.66
(mean + SD, min-max) (25.56-511.62) (26.57-403.10) (25.34-511.62)

Under poverty line 26 (40%) 21 (33.3%) 47 (36.71%) <0.01*

Freq. (%)*

Less than one food basket per 8 (12.3%) 9 (14.3%) 17 (13.3%) 0.10
household

Freq. (%)

Number of strategies used by children 2.67 £2.44 (1-10) 3.03 £2.78 (1-10) 2.85+2.61 (1-10) 0.44
to alleviated food insecurity

Food insecurity reported by children 58 (89.2%) 49 (77.8%) 107 (83.6%) 0.08

Food insecurity reported by mothers 39 (60.0%) 40 (63.5%) 79 (61.7%) 0.68

SD, standard deviation. *Significance level at P < 0.05 for difference in frequencies between girls and boys. "The official exchange rate was 4.30

bolivares by USD1.

(1.5 £1.4), moderate food-insecure children applied
four management strategies (3.9+2.3) and severe
food-insecure applied on average six management
strategies (6.1 £2.4; P<0.01). Children reporting
food insecurity were 83.6% of the total sample
studied, whereas their mothers reported food insecu-
rity in 61.7% of the households (P <0.01). Food
insecurity and strategies reported by children were
highly related with each other (r=0.70, P <0.001),
but food insecurity and strategies reported by chil-
dren were weakly correlated with the food insecurity
according to the mothers (r=0.21, P=0.010, and
r=0.17, P = 0.05, respectively). Girls tended to report
higher prevalence of food insecurity than boys
(P =0.08).

Excess intakes of energy, carbohydrates and
vitamin A were found in girls, whereas carbohydrates,
vitamin A and iron were found in boys (Table 2).
Children had high for
adequate for proteins and low for fat (particularly for

intakes carbohydrates,
boys). Calcium and zinc were classified as low intake
(<85% of adequacy) when compared against the Ven-
ezuelan nutrient requirements for children, particu-
larly for girls.

Greater food insecurity or management strategies
reported by boys was associated with lower calcium,
iron and zinc (P <0.05, Table 3); the relationship is

depicted in Fig. 1 for zinc and was similar for calcium
and iron. Food insecurity reported by girls or mothers
was not associated with any of the nutrients. Food
insecurity or management strategies reported by chil-
dren was associated with 13 of 67 foods, whereas food
insecurity reported by mothers was associated only
with rice. Rice and arepa (made with enriched corn
flour) consumption was higher by about one time per
day for each point of food insecurity reported by
children. Breakfast cereal, papaya, banana, packed
fruit juice and instant beverage were less frequently
consumed by food-insecure children. Salty crackers
and barley beverage (malta) were reported more con-
sumed when children applied more management
strategies. For boys, salty crackers were more con-
sumed with more management strategies, whereas
packed fruit juice was less consumed with greater
food insecurity and more management strategies.

Discussion

Dietary quality characterized by nutrients and foods
eaten was associated with child report of food insecu-
rity and management strategies, but not with maternal
report of food insecurity. Food-insecure children had
poorer quality diet than food-secure children and had
shifts in foods consumed.

© 2015 John Wiley & Sons Ltd Maternal and Child Nutrition (2016), 12, pp. 546-557
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Table 2. Nutrient intake’ in children stratified by gender

Girls (n = 63) Boys (n = 65) All (n=128) P-value

Mean + SD % Adequacy* Mean*SD % Adequacy* Mean+SD % Adequacy*
Energy (kcal) 2353.42+1004.47 116 2401 +1175.78 105 2377.02+1088.09 111 0.42
Carbohydrates (g)  279.56 +£23.13 140 32247 +42.41 123 300.68 +40.14 132 0.93
Protein (g) 68.52 +28.63 102 76.48 +43.64 103 72.44 +36.86 103 <0.01
Fat (g) 59.52+30.15 88 58.28 +38.15 77 58.91+34.19 83 0.35
Vitamin A (ER) 1194.54 £717.19 150 1311.22£930.54 136 125197 £827.86 143 0.20
Calcium (mg) 782.25 +447.53 67 893.42 +612.01 84 836.97 + 535.63 75 0.03
Iron (mg) 15.33 £6.50 110 17.98 £10.06 193 16.64 £8.52 151 <0.01
Zinc (mg) 4.03+£2.52 34 5.57+4.02 39 4.79£3.42 37 <0.01

ER, Equivalent of retinol; SD, standard deviation.

*Adequacy calculations were performed based on the average daily requirements per person recommended in the text Values of Energy and

Nutrients for the Venezuelan Population. Cut-off points used to establish % of adequacy were 85-115% (Ministerio de Salud y Desarrollo Social

& Instituto Nacional de Nutricién 2000).

"The calculation considers the sex and age corresponding to children and adolescents recommended in the references Values of Energy and
Nutrients for the Venezuelan Population (Ministerio de Salud y Desarrollo Social & Instituto Nacional de Nutriciéon 2000).

Food insecurity and management strategies
reported by children were not associated with
energy or macronutrients, but were associated with
lower calcium, iron and zinc in boys (not in girls).
Food-insecure children, reported by themselves
(Sharkey et al. 2012), also had shifts in their diets.
These Texan children increased dietary intakes for
energy, protein and added sugars, but they did not
meet the nutrient recommendations for potassium
or vitamin D.

Zinc was the micronutrient most deficient among
all children, even in food-secure children, when we
compare against the reference value of this popula-
tion (Ministerio de Salud y Desarrollo Social &
Instituto Nacional de Nutricion 2000). Zinc has been
used as an indicator of dietary quality, related with
adequate health and development of human capital
(Buttha et al. 2008; Moreno-Tamayo et al. 2011). In
Mexican mother—child pairs, as food insecurity varied,
maternal dietary adequacy of intake was not compro-
mised in favour of her child, in neither quantity nor
quality as measured by zinc intake (Moreno-Tamayo
et al. 2011). But they measured food insecurity with
an integrated instrument that focused on food pro-
duction, access, household availability and purchasing
power, and not from individual food insecurity
experience.

Calcium was the second micronutrient most defi-
cient among children who were food insecure. Sources
of calcium in low-income settings, such as Venezuela,
are expensive and, as in the case of milk, are viewed as
prestige food (Prentice 2014). Moreover, the country is
facing shortages in milk (Landaeta-Jiménez et al.
2012), which makes it difficult to access. Calcium
adequacy should be reached during childhood to reach
the optimal bone health throughout life (Orlet Fisher
et al. 2000; Greer & Krebs 2006). Texan children also
had lower calcium intake when food insecurity was
higher (Sharkey et al. 2012).

Iron was another critical micronutrient consumed
in lower quantities when food insecurity was higher,
even in our sample that none of the children
had low adequacy. Iron deficiency anaemia is the
most common form of malnutrition in the world,
affecting more than 2 billion people globally,
but children and women in childbearing ages are
among the most at-risk populations (World Health
Organization 2014). The dietary pattern of the Ven-
ezuelans makes the access to iron affordable
because it is included in precooked corn flour
(Garcia-Casal & Layrisse 2002) and is subsidized by
the government.

Food-insecure children had shifts in foods con-
sumed. They consumed frequently basic staples, but

© 2015 John Wiley & Sons Ltd Maternal and Child Nutrition (2016), 12, pp. 546-557
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Table 3. Nutrients and foods selected according to strategies and food insecurity in children and their mothers (n=128)

Nutrients (unit) and selected Food insecurity reported

Strategies reported Food insecurity reported

foods (times/day) by children by children by mother
B P-value B P-value B P-value
Energy (kcal) —41.49 0.22 -32.03 0.38 -7.21 0.72
Carbohydrates (g) 0.90 0.47 0.14 0.92 0.53 0.48
Protein (g) -1.16 0.31 -0.82 0.51 0.15 0.83
Fat (g) -1.78 0.09 -1.57 0.18 -0.10 0.87
Vitamin A (ER) -5.47 0.83 -5.16 0.85 -17.38 0.26
Calcium (mg) -25.51 0.13 -23.05 0.20 9.86 033
Girls -2.05 0.92 18.10 0.43 10.54 0.30
Boys —43.81 0.08 -58.49 0.03 10.27 0.61
Iron (mg) -0.39 0.14 -0.41 0.15 0.02 0.89
Girls 0.12 0.69 0.36 0.28 0.01 0.96
Boys -0.78 0.05 -1.09 0.02 0.13 0.70
Zinc (mg) -0.22 0.04 -0.24 0.04 0.02 0.74
Girls 0.04 0.74 0.02 0.83 0.01 0.80
Boys -0.42 0.01 -0.49 <0.01 0.06 0.64
Rice 0.93 0.02 0.89 0.04 0.47 0.05
Precooked corn flour (Arepa) 0.85 0.03 0.46 0.28 0.29 0.22
Breakfast cereal -1.10 <0.01 -0.91 0.01 -0.27 0.19
Salty crackers 0.62 0.06 0.76 0.04 -0.09 0.67
Girls -0.22 0.67 -0.15 0.80 -0.20 0.41
Boys 1.25 <0.01 1.47 <0.01 0.17 0.64
Soup 0.12 0.57 0.51 0.03 -0.01 0.91
Cheese -0.55 0.09 -0.32 0.38 -0.30 0.13
Papaya -0.55 <0.01 -0.59 <0.01 -0.07 0.58
Banana -0.84 <0.01 -0.40 0.26 0.17 0.37
Lettuce -0.57 0.10 -0.17 0.66 -0.38 0.07
Raw salad -0.39 0.08 -0.27 0.27 0.18 0.17
Packed fruit juice -0.64 0.02 -0.17 0.57 -0.27 0.12
Girls -0.20 0.65 0.66 0.16 -0.34 0.10
Boys -0.97 <0.01 -0.82 0.04 -0.11 0.71
Barley beverage (Malta) 0.29 0.44 0.91 0.03 -0.09 0.66
Instant beverage -0.53 0.01 -0.37 0.12 -0.12 0.37

ER, Equivalent of retinol.

less of expensive foods such as breakfast cereal,
banana, papaya, juices and salads. In Venezuela,
staple foods are mainly represented by rice and
arepas (made of precooked corn flour enriched) that
are consumed by at least 94% of the population
(Instituto Nacional de Estadistica 2011). Venezuelan
children could obtain 38% of iron and 10% of
vitamin A to their diets if this flour is included in
their meals (Del Real eral. 2002). Ready-to-eat
foods or beverages are reported by children, such as
eating salty crackers, barley beverage (malta) that
increase energy, salt and sugar intake. These foods
are classified as processed, and have a role in the

pandemic of overweight and obesity worldwide
(Moubarac et al. 2014).

Gender differences were found in the relationship
with food insecurity. Calcium, iron, zinc, salty crackers
and packed fruit juice were significantly associated
with food insecurity among boys but not girls.
Whereas intake of these micronutrients was lower
with greater food insecurity for boys, there was no
association for girls, meaning that girls with low food
insecurity had relatively low intakes. The most likely
explanation is the cultural difference in the foods pro-
vided to boys and girls. A predominant view in Ven-
ezuela is that boys should be given more animal
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Fig. I. Fitted regression lines for food insecurity reported by children
and dietary zinc by gender (n=128, interaction P<0.01).

protein than girls, trying to grow boys taller and
healthier so that they can work and generate income
from their early years; girls, in contrast, need to be
protected, thinner, stay at home and avoid early preg-
nancies. Gender bias in food intake has been reported
in Latin America previously (Frongillo & Bégin 1993),
and a recent study documents that boys consume more
meat than girls in Venezuela (L6pez-Sayers et al.
2015). Others’ findings in dietary intakes in children by
gender are different; some reported similar intake by
gender (Rothausen efal. 2012) whereas others
reported better dietary intakes for girls (Lazarou &
Newby 2011; Lee et al. 2011; Torres et al. 2014) or boys
(Adeel et al. 2012; Lopez et al. 2012), and even better
nutritional outcomes in boys (Barcellos et al. 2014).
Gender differences among children with food insecu-
rity need to be further studied; probably the diverse
cultural context could influence it. Although we did
not find an association of dietary intake for girls with
food insecurity, girls need to be protected, as well as
boys, especially because girls had inadequacy even
when they were food secure. Achieving gender
equality necessitates the transformation of related
social norms that assign disproportionate responsibil-
ity to one or another gender (Hendra ef al. 2013), but it

also demands from leaders at community and family
levels to treat boys, girls, women and men equally, to
challenge discrimination in all its forms; it demands
rethinking and transforming gender stereotypes and
traditional norms of masculinity and femininity
(Hendra et al. 2013).

The dietary and food security data we collected
were cross-sectional, which only reflect one point in a
period of time. The cross-sectional design does not
allow claiming causality. The semi-quantitative food
frequency questionnaire was developed using stand-
ard methodology (Gibson 2005) and was pretested,
but it has not been validated against another measure
of dietary intake in Venezuela. Given that several
linear regression models were used to examine the
pattern of relationships of food insecurity and strat-
egies with dietary and food constituents, the P-values
reported should best be interpreted as revealing rela-
tive strengths of relationships.

Conclusion

Food insecurity and management strategies in chil-
dren were associated with less healthy diets and
having low adequacies of the micronutrients such as
calcium, iron and zinc. Nutrition experts have been
advising about these deficiencies for a long time, but
we still need to incorporate in policy responses that
go beyond energy and macronutrient intake. This
means that it is not only a matter of providing meals
rich in energy-dense foods but it is also necessary to
include high-quality foods such as fruits, vegetables
and nuts in the everyday diet of children.
Food-insecure children are more vulnerable to
negative nutritional outcomes. They need to satisfy
their full potential in growth and development, even if
they live in low-income settings. Our results help us to
understand what food resources children use to
manage their situation, and what nutritional differ-
ences occur in their diets. We do not know what the
dietary and nutritional consequences are in the long-
term of being food insecure for a child. Some poten-
tial strategies to improve the quality of the children
diets and ensure gender equity are repositioning
nutritional education, increasing access to high-
quality meals, fortification and supplementation.
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