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Abstract

Background: The home food environment influences children’s eating behaviors and potentially affects overall diet quality. The
aim of the present study was to evaluate the relationship between the home food environment and Hispanic children’s diet quality.

Methods: Hispanic children, 10—14 years of age (n=187), and their parents participated in this cross-sectional study. The Healthy
Eating Index (HEI) was used to determine diet quality based on reported dietary intake obtained through a food frequency
questionnaire administered to the children. Parents self-reported home food availability, familial eating habits, and their own habitual
diet through a home environment survey.

Results: The children’s HEI total score was 59.4+8.8. Reported diets did not adhere to the dietary recommendations for total
vegetables, greens and beans, whole grains, seafood and plant proteins, fatty acids, refined grains, sodium, solid fats, and added
sugars. None of the participants had “good” scores (HEI, >80), 86% had scores that “need improvement” (HEI, 51-80), and 14%
had “poor” scores (HEI, <50). Children with lower HEI scores had sugar-sweetened beverages available at home and participated
in family meals while watching television more frequently, when compared with children with higher HEI scores.

Conclusions: Home food availability, parental diet, and familial eating habits seem to play an important role in the diet quality of
children. Interventions targeting family education on healthful dietary habits at home could have a positive impact on children’s diet

quality and overall health.

Intfroduction

he burden of obesity falls disproportionately on
minority groups. The prevalence of obesity among

non-Hispanic white adolescents was 16.1% by
2010, whereas that for Hispanics was greater than 23%.!
Food environments that promote dietary patterns that are
high in energy-dense, nutrient-poor foods usually lead to a
positive energy imbalance and thus to excess weight gain.?
Poor diet quality is known to increase the risk for obesity,
diabetes, and all-cause mortality.** One means of assessing
diet quality is by using the Healthy Eating Index (HEI),
which scores compliance with the Dietary Guidelines for
Americans.” When the HEI was used to assess the diet
quality of children in the United States, it provided evi-

dence of poor to modest compliance with dietary guide-
lines, with children’s diet quality averaging only 55.9 of
100 points.®’

The home food environment and familial eating habits
play a key role in children’s diet given that they impart
examples of eating habits and influence access to foods at
home.® For example, extensive research has demon-
strated a positive association between fruit and vegetable
availability at home and children’s intakes of these foods,
and the frequency of family meals is proposed to influ-
ence the diet of children.®!® However, as children age,
their food habits reflect a lessening of the role of parental
influences, in that older children are found to eat less
fruits and vegetables and more energy-dense foods and
beverages.'!
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Because there are a paucity of data available regarding
the extent to which home food availability and familial
eating habits specifically influence diet quality among
Hispanic children, the present study focused on this group.
The aim was to evaluate the diet quality of urban Hispanic
children and investigate the influences of home food
availability, parental diet, and familial eating habits on
children’s overall diet quality. We focused on this Hispanic
community because it represents an underserved minority
group with increased risk for obesity.

Methods

The present study was part of a multidisciplinary re-
search project between investigators at the University of
Wisconsin—Madison and the United Community Center
(UCC)-Bruce-Guadalupe Charter School (BGCS) in Mil-
waukee, Wisconsin. The BGCS has 860 enrolled students,
98% of whom are Hispanic. The study target population
was children attending BGCS and their parents. Inclusion
criteria for the children included academic attendance at

409

the BGCS in grades 5-8 (n=300) and Hispanic ethnicity.
Recruitment included sending descriptive study materials
to their homes and providing oral and written information
during family events at the school. A contribution was
made to the school toward health education, and gift cards
($25) were offered to parents for completion of the home
survey. Children were not compensated for participation in
the study. The University of Wisconsin—Madison Institu-
tional Review Board approved the study, and written pa-
rental consent and participant assent were obtained before
inclusion in the study.

Children’s weight was measured using a beam balance
scale, and height was measured using a stadiometer at the
school physical education class without shoes and in light
clothing. BMI was calculated as weight in kilograms divided
by height in meters squared (kg/m?). CDC growth charts
were used to classify childhood overweight and obesity.'?

The children’s diet was assessed using the Block for
Kid’s Food Frequency Questionnaire (FFQ) with Hispanic
foods.!* The questionnaire surveys foods and beverages
consumed during the previous 7 days. Study personnel

Table |I. Healthy Eating Index (2010) Scoring Criteria®

Food components®

Maximum points

Standard for maximum score

Standard for minimum score of zero

Adequacy

Total fruit® 5 >0.8 cup equivalent per 1000 kcal No fruit

Whole fruit? 5 2>0.4 cup equivalent per 1000 kcal No whole fruit

Total vegetables® 5 2> |.l cup equivalent per 1000 kcal No vegetables

Greens and beans® 5 2>0.2 cup equivalent per 1000 kcal No dark green vegetables
Whole grains 10 2 |.5-0z equivalent per 1000 kcal No whole grains

Dairyf 10 > |.3-o0z equivalent per 1000 kcal No dairy

Total protein foods® 5 2>2.5-0z equivalent per 1000 kcal No protein foods

Seafood and plant proteins&" 5 >0.8-0z equivalent per 1000 kcal No seafood or plant proteins
Fatty acids' 10 (PUFAs + MUFAs)/SFAs > 2.5 (PUFAs + MUFAs)/SFAs < | .2
Moderation

Refined grains 10 < |.8-0z equivalent per 1000 kcal >4.3-0z equivalent per 1000 kcal
Sodium 10 <.l g per 1000 kcal >2.0g per 1000 keal

Empty calories! 20 < 19% of energy >50% of energy

Table adapted from Guenther and colleagues.'®

bIntakes between the minimum and the maximum standards are scored proportionally.

“Includes fruit juice.

dIncludes all forms except juice.

¢Includes any beans and peas not counted as total protein foods.

fincludes all milk products, such as fluid milk, yogurt, cheese, and fortified soy beverages.

&Beans and peas are included here when the total protein foods are otherwise not met.

hIncludes seafood, nuts, seeds, soy products, and beans and peas counted as total protein foods.

Ratio of PUFAs and MUFAs to SFAs.

ICalories from solid fats, alcohol, and added sugars; threshold for counting alcohol is > 13 g per 1000 kcal.

PUFAs, polyunsaturated fatty acids; MUFAs, monounsaturated fatty acids; SFAs, saturated fatty acids.
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administered the questionnaire, and the first few questions
were read aloud until it was determined that participants
understood how to complete the survey. Pictures were
provided to enhance accuracy of quantification of portion
size. The original questionnaire was validated in numerous
studies and in a variety of populations.'*!* This specific
FFQ has not been validated exclusively in Hispanic popu-
lations. Therefore, we pretested its design and comprehen-
sion with a subgroup of children (rn = 10) who participated in
the study to assess whether the children understood the
questions. No changes were made to the original FFQ given
that the subgroup of children who participated in our pretest
had no difficulty understanding the survey.

The children’s diet quality was calculated based on di-
etary intake obtained through the FFQ administered to the
children using the HEI-2010 scoring criteria (Table 1).'
The HEI was calculated in the present study using SAS
software (version 9.3; SAS Institute Inc., Cary, NC). The
original SAS coding was available at the USDA Center for
Nutrition Policy and Promotion website.'® The total HEI
score ranges from 0 to 100, with a higher score indicating a
higher quality of diet. The scoring uses a density approach
to set standards, and food components are expressed as
percent of total energy or per 1000 kcal, as a proxy for
energy intake adjustment. The adequacy and moderation of
intake are captured with higher scores for increased intake
of'total fruit, whole fruit, total vegetables, greens and beans
component, whole grains, dairy, total proteins, seafood and
plant proteins, and fatty acids together with moderation or
reduced intake of refined grains, sodium, and empty cal-
ories. Individual intakes for each food component con-

Total fruit

45%12
*g Whole fruit 47408

§_ Total Vegetables T=Tho

§ Greens and Beans 59420

_g Whole grains 18515

|.|°. Dairy

% Total Protein Foods

qg,' Seafood and Plant Proteins S,

g Fatty acids_m‘j

SANTIAGO-TORRES ET AL.

sumed at the level of recommendation or above received
the maximum number of points. Reported intakes between
the minimum and maximum standards were scored pro-
portionally. A total score was then derived from the sum of
individual food component scores.

The home environment was assessed using a survey
designed jointly by university and community partners.
Given the complexity of measures and to minimize burden
on the study participants, questions for all measures were
merged into a single survey. Selection of constructs to
assess the home environment was guided by the social
ecological theory.!” A literature review was also conducted
to gather available validated items to assess the home en-
vironment in relation to children’s diet, and items were
taken from the most widely used instruments.'®2° Finally,
a pilot test of the survey was conducted with a subgroup of
parents (n=10) of students at BGCS who were partici-
pating in the study to determine applicability and com-
prehension. UCC research personnel conducted interviews
and open-ended questions were used to help select survey
items, and additional items were generated as needed. The
questionnaire was available in English and Spanish.

Statistical Analysis

A total of 187 children were enrolled in the cross-sectional
study. Parents provided parental consent for the children to
participate, but only 93% (n=173) of parents agreed to
participate in the study themselves. Children (n =4) who did
not complete the dietary intake survey (FFQ) and subjects
(n=8) with highly implausible reported energy intakes
(<500 or >3500kcal) were removed only from further
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Figure 1.

-

Children’s calculated mean (*standard error) HEI food component and total scores. HEI, Healthy Eating Index.
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dietary intake analysis. The distribution of dietary intake and
diet quality across potential confounders, which may alter
total energy intake, was examined with respect to age,
gender, and family income. Univariate linear regression
models were used to evaluate the relationships between
children’s calculated HEI total score and home food avail-
ability, parental reported diet, and familial eating habits. For
dichotomous variables, linear models were used to compare
the children’s HEI total score across the reported availability
of foods at home. HEI total scores in categories of parental
reported diet and familial eating habit variables were com-
pared: Reference value (never) to each increased frequency
category and p values for each comparison are reported. A
test of linear trend that used a continuous specification of
ordinal variable across the categories was also conducted.
Regression models were adjusted for children’s age and
gender. p values <0.05 were considered statistically sig-
nificant. All analyses were completed with SAS software
(version 9.3; SAS Institute).

Results

The final sample for the present study consisted of 187
Hispanic children 11.9+1.4 years of age (47% males) and
their parents. In this sample, 47% of children were healthy
weight, 25% were overweight, and 28% were obese. The
HEI total score was 59.4%8.8, and most of the HEI food
components received only approximately half of the maxi-
mum score (Fig. 1), reflecting dietary patterns failing to meet
dietary recommendations. Children in this study obtained
good scores for total fruit, whole fruit, dairy, and total protein
foods; they, however, did not meet the recommendations for
total vegetables, greens and beans, and whole grains food
components. Children failed to adhere to recommendations
for seafood and plant proteins, fatty acids, refined grains,
sodium, and empty calories (i.e., solid fats and added sugars).

Table 2 illustrates frequency of distribution of home
food availability, parental dietary intake, and familial
eating habits. Most parents reported having fruits, vege-
tables, 100% fruit juice, and milk available at home (97%,
91%, 86%, and 83% of parents, respectively). Fifty-six
percent of parents reported having soda in the home, and
54% reported having fruit drinks available in the home.
Eighty-four percent reported having energy-dense snacks,
such as potato chips, cookies, cake, and/or ice cream,
available in their homes during the past week. As for pa-
rental dietary intake, most parents reported consumption of
fruits, vegetables, 100% fruit juice, and milk at least twice
per week (88%, 83%, 78%, and 91% of parents, respec-
tively), whereas 42% reported consumption of soda, 38%
reported consumption of fruit drinks, and 60% reported
intakes of energy-dense snacks at least twice per week.
Family meals were reported as frequent behaviors in that
most families reported having family meals (89%) at least
twice per week, whereas approximately 50% of the fami-
lies reported eating a meal while watching television (TV)
at least twice per week.
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Table 2. Home Food Availability, Parental

Dietary Intake, and Familial Eating Habit
Characteristics?
Measure of interest n %

Home food availability (reported foods and beverages available
in the home)

Fruits 155 97
Vegetables 144 91
100% fruit juice 132 86
Milk 128 83
Soda 8l 56
Fruit drinks 83 54
Snacks® 133 84

Parental reported intake (=2 times per week)

Fruits 136 88
Vegetables 127 83
100% fruit juice 118 78
Milk 140 91
Soda 65 42
Fruit drinks 60 38
Snacks® 94 60

Familial eating habits (=2 times per week)

Family meals 138 89
Family meals while watching 78 50
television

n=173.

bSnacks were described as sweets or desserts, such as cookies,
candy, cake, and/or ice cream, also including salty snacks, such as
tortilla or potato chips.

The results for home food availability associations with
children’s HEI total score are presented in Figure 2. Soda
and fruit drink availability at home were both associated
with a significant, but modest, reduction in children’s HEI
scores (HEIL: 60.9 vs. 57.7 and HEI: 61.1 vs. 58.1, re-
spectively; p<0.05). Parental diet associations with chil-
dren’s HEI total score included their reported intake of
nutrient-rich and nutrient-poor, energy-dense foods and
beverages (Fig. 3). Parental reported intake of fruits and
vegetables were found to be positively associated with
children’s HEI total score (p for trend =0.03 and 0.02,
respectively). Parental reported intake of milk and 100%
fruit juice was not associated with children’s HEI total score
(Supplementary Table 2; see online supplementary material
at www.liebertpub.com/chi); however, reported intakes of
soda and energy-dense snacks, which are foods to be eaten
in moderation and thus foods for which higher intake is
scored lower, were inversely associated with children’s
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Figure 2. Children’s calculated mean (tstandard error) Healthy Eating Index (HEI) total score by reported home food availability.

Univariate linear regression models were used for differences in children’s HEI total score by home food availability (dichotomous
variable: yes or no). The distribution (n value) of responses is illustrated for each category. *p <0.05. Refer to Supplementary Table 1 for

complete regression analyses results (see online supplementary material at www.liebertpub.com/chi).
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Figure 3. Children’s calculated mean (*standard error) Healthy Eating Index (HEI) score in categories of parental reported frequent
intake of foods and beverages (panels A-D: fruits, vegetables, soda, and snacks). Univariate linear regression models were used to test for
linear trend that used a continuous specification of ordinal variables across parental reported frequent intake (never, once per week, 2—4
times per week, 5-6 times per week, every day, and twice or more per day), and for comparing the reference value (never) with every
increased frequency in parental reported intake. None of the parents reported “never” having fruits during the past week; therefore, the
reference value for this association was “once per week.” The distribution (n value) of responses is indicated for each category. Bars with
different letters are significantly different from the reference value (never). *p <0.05. Refer to Supplementary Table 2 for complete
regression analyses results (see online supplementary material at www.liebertpub.com/chi).
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Figure 4. Children’s calculated mean (tstandard error) Healthy Eating Index (HEI) total score in categories of family meal frequency.
(A) Family meal frequency. (B) Family meals while watching television (TV). Univariate linear regression models were used to test for
linear trend that used a continuous specification of ordinal variables across family meals reported frequency (never, once per week, 2—4
times per week, 5-6 times per week, every day, and twice or more per day) and for comparing the reference value (never) with every
increased frequency in family meals. The distribution (n# value) of responses is indicated for each category. Bars with different letters are
significantly different from the reference value (never). *p <0.05. Refer to Supplementary Table 3 for complete regression analyses results

(see online supplementary material at www.liebertpub.com/chi).

HETI total score (p for trend=0.007 and 0.02, respectively).
Parents’ highest reported intake of 100% fruit juice was
found to be positively associated with children’s HEI total
score, only when compared to the reference value (HEI:
61.6 vs. 53.4; p value=0.04), but no significant linear trend
was found (Supplementary Table 2; see online supple-
mentary material at www .liebertpub.com/chi).

Figure 4 illustrates the results for the relationship be-
tween children’s HEI total score and frequency of family
meals, as well as family meals while watching TV. Family
meals while watching TV were inversely associated with
children’s HEI total score, and children’s HEI total scores
decreased significantly as reported family meals while
watching TV frequency increased (HEL: 61 to 55; p for
trend=0.04). Given the high prevalence of overweight and
obesity in this cohort of Hispanic children, we evaluated
the association between children’s weight status and diet
quality. But, contrary to what we expected, HEI total
scores were not found to be associated with weight status
in this community (p value=0.7)

Discussion

The diet quality of Hispanic children in this study was in
need of improvement. This is comparable to recent reports
among US youth, where children’s reported diet resulted in
low HEI scores (55.9 of 100).¢ Reported dietary intakes in
the current study revealed a lack of adherence to recom-
mendations to dietary guidelines, including total vegeta-
bles, greens and beans, whole grains, seafood and plant
proteins, fatty acids, refined grains, sodium, added sugars,
and solid fats. The home food availability, parental diet,
and family eating habits were found to be associated with
the diet quality of Hispanic children.

To our knowledge, this is the first study to evaluate the
associations between different aspects of the home food

environment and Hispanic children’s diet quality using the
HEIL In the present study, most of the families reported
having healthy foods available at home, such as fruits and
vegetables, but it was the availability of sugar-sweetened
beverages (SSBs) and energy-dense snacks that had an
apparent negative impact on the diet quality of the chil-
dren. Similar to our results, among children (8—13 years of
age), investigators identified several predictors of SSB
consumption, including SSB availability at home, taste
preferences, and parental SSB intake.?' A similar approach
for the association between eating behaviors and the home
environment on children’s diets was conducted among a
primarily minority population of adolescent girls, which
included 11% Hispanic adolescents.?® It was reported that
the availability of SSBs at home was positively associated
with girls’ intake of these beverages. In addition, having
fruits and vegetables available at home and the frequency
of family meals were positively associated with girls’
consumption of fruits and vegetables. These results suggest
that the availability of nutrient-poor, energy-dense bever-
ages as well as healthier food items, such as fruits and
vegetables, at home may play a role in children’s dietary
intake and, consequently, in their overall diet quality.
Another tier of influence at home is the role of parental
dietary habits that may affect children’s preferences and
intake of certain foods. Parental reported intakes of fruits
and vegetables were positively associated with children’s
HEI total score, whereas parental reported intake of SSBs
and energy-dense snacks were negatively associated with
children’s HEI total score. This is similar to reports among
non-Hispanic white girls, where intakes of fruits and
vegetables were predicted by their parents’ reported intake
of these foods.?? Similar reports among Hispanic children
suggest an apparent influence of parents’ dietary habits
on children’s diets, including similar intakes of dairy,?
SSBs,** and fast food consumption.? Further, longitudinal
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studies have reported that parental consumption of fruits,
vegetables, and dairy at baseline predicted adolescent’s
intake of these foods 5 years later.?® These findings suggest
that parents not only play a role in Hispanic children’s
access to foods and beverages at home, but also in their
preferences for such foods and beverages given that chil-
dren may mimic parental eating behaviors.

In the present study, we did not find a positive associa-
tion between family meals and children’s diet quality as
hypothesized. We did find, however, an inverse association
between family meals while watching TV and children’s
diet quality. These results are in agreement with findings
by Feldman and colleagues,?® where family meals while
watching TV were associated with poorer quality of diets
among adolescents. They also found that family meals,
even in the presence of TV, were associated with better
eating habits than no family meals at all, which we did not
confirm. Nonetheless, our study further supports the re-
search by Feldman and colleagues,?® given that we focused
on younger children rather than adolescents alone. These
results indicate the complex interaction between watching
TV and ‘““unhealthy” eating, which has also been reported
by others.?”-?

Although not finding a relationship between HEI and
weight status in the present study may appear surprising, it
should be noted that the HEI was developed as a summary
score for the diet relative to general dietary guidelines. The
HEI dietary guidelines are not specific for obesity, but
rather are meant to assess aspects of eating behaviors, and
it does not directly capture calorie intake or physical ac-
tivity. Further, our findings are in agreement with another
study among Hispanic children, in which it was concluded
that children’s diet quality did not adhere to dietary rec-
ommendation for Americans and diet quality was not as-
sociated with their weight status.?’

The weaknesses of the present study include the cross-
sectional design, which prevents us from identifying cau-
sality, and the use of self-reported measures of children’s
dietary intake and home environment. Our findings, how-
ever, are in agreement with earlier research studies that
have assessed home environments and have reported an
apparent influence of the home food environment on
children’s dietary pattern.'*® However, these results still
need to be confirmed in longitudinal studies with validated
tools, and the generalizability to age, ethnicity, and geo-
graphically diverse samples need to be tested.

Conclusions

The results suggest that home food availability, parental
diet, and familial eating habits play an important role in the
diet quality of Hispanic children. Interventions targeting
family education should not only focus on having healthy
foods available at home, but also include a focus on the
reduction of nutrient-poor, energy-dense foods and bev-
erages from the home given that they might negatively
affect children’s diet quality and overall health.
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