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ABSTRACT
Background: Parent feeding styles have been linked to child weight
status across multiple studies. However, to our knowledge, the
link between feeding styles and children’s dietary quality, a more
proximal outcome, has not been investigated.
Objective: The purpose of this study was to examine the relation
between parent feeding styles and dietary quality of Head Start
preschoolers’ dinner meals.
Design: The amount of food served and consumed by children was
measured by using a standardized digital photographymethod during
3 in-home dinner observations of low-income minority families in
Houston, Texas. Trained dietitians entered food served and consumed
into the Nutrient Data System for Research 2009 for nutrient
analysis. Overall dietary quality of the food served and consumed
at dinner was evaluated by using the Healthy Eating Index 2010
(HEI-2010). Parent feeding style was assessed with the use of the
Caregiver’s Feeding Style Questionnaire (CFSQ). On the basis of
a parent’s level of demandingness and responsiveness to his or her
child during feeding, the CFSQ categorizes parent feeding into 4
styles: authoritative (high demandingness and high responsiveness),
authoritarian (high demandingness and low responsiveness), indul-
gent (low demandingness and high responsiveness), or uninvolved
(low demandingness and low responsiveness).
Results: For the overall sample, the mean ± SD HEI score for
dinner served was 44.2 ± 8.4, and the mean ± SD HEI score
for dinner consumed was 43.4 ± 7.0. In the fully adjusted model,
ANCOVA indicated that the authoritative parent feeding style was
associated with significantly higher child dietary quality compared
with the authoritarian feeding style (mean ± SEE HEI consumed—
authoritative 45.5 ± 0.9; authoritarian: 41.9 ± 0.7; P = 0.001).
Conclusions: Parent feeding style contributes to the overall dietary
quality of children, and among low-income minority preschoolers an
authoritative feeding style was associated with the highest dietary
quality of the 4 feeding styles. Interventions to promote feeding
practices that contribute to authoritative feeding are needed to
improve the dietary quality of preschool children at dinner. This trial
was registered at https://clinicaltrials.gov as NCT02696278. Am
J Clin Nutr 2018;108:730–736.

Keywords: child dietary quality, direct observation, parent feeding
styles, preschoolers, Healthy Eating Index

INTRODUCTION

Parental feeding styles have consistently been linked to child
weight status (1–6) and some child eating behaviors (7–10) across
studies in low-income families. However, to our knowledge,
no study has linked styles of feeding to the overall quality of
the child’s diet on the basis of a series of dinner meals. Poor
dietary quality in young children can lead to adverse health
consequences as children age (11). Preschool age is an important
developmental period for adopting healthy eating habits because
eating behaviors and preferences established during this time are
likely to persist through childhood (12) and into adulthood (13).

Parents are direct drivers of children’s dietary quality, and
consequently have a unique role in the establishment of children’s
eating environments (14). Originally developed by Baumrind
(15) and extended byMaccoby andMartin (16), general parenting
styles categorize overall patterns of parenting behavior on
the basis of 2 underlying dimensions of demandingness (the
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extent to which parents show control, maturity demands, and
supervision) and responsiveness (the extent to which parents
show affective warmth, acceptance, and involvement). On the
basis of this work, parent feeding styles were developed to
assess an overall attitude and emotional climate specifically
with regard to child feeding (2–5). Parent feeding styles are an
optimal way to measure feeding because they encompass the
behavioral, social, and nutritional aspects of the parent-child
feeding dynamic, including the entirety of family eating from
meal conceptualization to consumption (2–5). Feeding styles are
conceptualized differently from goal-oriented feeding practices.
As with general parenting styles, feeding styles are measured
along the dimensions of demandingness and responsiveness.
Differences in the dimensions of demandingness (persistence
during eating episodes) and responsiveness (sensitivity to the
child’s individual needs during feeding) result in 4 feeding
categories: authoritative (high demand and high response),
defined as reasonable nutritional demands in conjunction with
sensitivity toward the child; authoritarian (high demand and low
response), defined as high control with little sensitivity during
feeding; indulgent (low demand and high response), defined
as high responsivity with little structure around feeding; and
uninvolved (low demand and low response), defined as a lack of
involvement during feeding (2–5).

Direct comparison of previous studies regarding feeding styles
and diet is difficult due to varying child age groups and eating
behaviors targeted as outcomes in the study designs (7–10).
Importantly, most of these studies relied on parent dietary recall
of child consumption instead of direct observation (17), did not
assess the dietary quality of the food served compared with what
was consumed, and assessed the quality of specific food groups
(i.e., fruit, vegetables, whole grains) instead of overall dinner
consumption patterns (8–10). It is important to assess the quality
of the overall meal because dietary patterns are more indicative
of disease risk than individual foods or nutrients alone (18). For
example, findings from experimental and longitudinal studies
examining the relation between specific foods, such as fruit and
vegetables, and child weight status have not been consistent
(19). Although investigation into specific food groups would
be expected to relate to overall dietary quality, a more com-
prehensive assessment of dietary quality is likely necessitated
to better understand the relation between dietary consumption
and health outcomes. Because parent feeding style is a construct
used to better understand the relation between parental feeding
and child health outcomes, the potential association between
overall dietary quality and parent feeding style is important to
examine.

The purpose of this study was to compare the overall dietary
quality using the Healthy Eating Index (HEI) of Head Start
preschoolers’ dinner meals by parent feeding styles. In the
general parenting literature, the authoritative parenting style
(high demandingness and high responsiveness) has repeatedly
been associated with positive child outcomes, including higher
academic achievement, fewer high-risk adolescent behaviors,
and greater child maturity (20). Specific to health, the general
authoritative parenting style has been associated with improved
weight status (21) and may serve as a moderator of the
relation between feeding practices and child fruit and vegetable
consumption (22, 23). Because feeding styles focus on general
parenting dimensions in a specific eating context, it is likely that

they are more importantly linked to child dietary quality than
parenting style.

Therefore, it was hypothesized that the authoritative feeding
style (high demandingness and high responsiveness) would be
associated with a higher dinner dietary quality than the other 3
parent feeding styles. This study also had an exploratory aim to
compare the dietary quality of the dinner meal served with that of
the meal consumed overall and within each of the parent feeding
styles. It was hypothesized that the dietary quality of the dinner
served would be higher than that consumed within all 4 feeding
styles.

METHODS

Subjects

Caregivers and their preschool children, who were enrolled
in 33 Head Start centers in 3 districts in Houston, Texas, were
recruited during 2007 and 2008. Approximately 2500 families
were approached during recruitment. Of these, 275 families
returned the flyer that was handed out to indicate their interest
in participating. All caregivers self-identified their ethnicity as
either African American or Hispanic. A caregiver was defined
as the individual most responsible for food intake of the child
outside of the Head Start day. The caregiver was designated as
the target parent in this study. Most caregivers were parents, with
a small number of grandparents. Subsequently, throughout the
article, caregivers will be referred to as parents. Subjects in this
study were part of a larger project that examined parent-child
interactions at the dinner meal. Details of the primary analysis
of this study have previously been published (4), as have details
of initial dietary intake analysis (24). The flow of participants is
depicted in a diagram in Supplemental Figure 1.

Procedures

Parents were recruited during parent meetings, when their
children were dropped off or picked up at Head Start, and through
sign-up sheets posted at the centers. Written consent for the
parent and his or her preschooler’s participation in the study
was obtained. Researchers completed 3 in-home observations of
participants’ dinner meals. Parents were instructed to proceed as
they normally would at a dinner meal. Eighty-five percent of
the meals were eaten at dinner tables. In half of the families,
the parent and child ate together. In 43% of the observations,
other familymemberswere present during themeals. Researchers
provided standardized plates, bowls, and cups, and the food
served was documented using a digital photography method.
Additional helpings were observed and recorded. It was also
noted whether the child was served by the parent or if the child
served him- or herself. After the meal was completed, researchers
measured plate waste to the nearest 0.1 g on a digital scale (Ohaus
Model Pro Scout SP601 scale). Details of this procedure have
been described elsewhere (22). At the end of each observed meal,
parents were financially compensated (totaling $125 over the
3 observations). This study was approved by the Institutional
Review Board at Baylor College of Medicine, and was registered
at https://clinicaltrials.gov as NCT02696278.

https://clinicaltrials.gov
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Measures

Meal representativeness and dietary quality

To assess meal representativeness, parents were asked whether
the meal was a typical dinner eaten by their family. Detailed
dinner menu information, including recipes, preparation, and
brand names of foods, was collected from the parent at each
observation, and caregivers reported whether or not the meal
they ate was a usual meal for them. The amount of food served
was estimated by 2 registered dietitians trained in the digital
photography method (24). This information was compiled and
entered into the Nutrient Data System for Research 2009 (NDSR)
for nutrient analysis. Foods were broken down into the food
groups and components utilized in the 2010 Dietary Guidelines
for Americans (25).

The dietary quality of the child’s dinner meal was evaluated
using the HEI-2010 (26, 27). The HEI-2010 evaluates adherence
to the 2010DietaryGuidelines for Americans (25) on a scale from
0 to 100, with a score of 100 being the highest score possible.
The HEI is a validated measure of dietary quality because it
has been shown to be associated with improved health outcomes
(28, 29). At the time of this study, the HEI had not yet been
updated for the 2015 Dietary Guidelines for Americans. Because
there are minimal differences between how the HEI-2010 and
HEI-2015 are calculated (30), it is unlikely that HEI-2015 scores
would meaningfully differ from the HEI-2010 scores. The food-
group breakdown from the NDSR nutrient analysis was used
to calculate HEI-2010 component scores, which were summed
to calculate a total HEI-2010 score (26). Adequacy components
include total fruit, whole fruit, total vegetables, greens and beans,
whole grains, dairy, protein foods, seafood and plant protein,
and fatty acids. Moderation components, for which higher scores
indicate lower consumption, include refined grains, sodium, and
empty calories. The HEI-2010 has been designed so that no one
food is required to achieve a perfect score. This enables the HEI-
2010 to evaluate a variety of meal patterns (vegetarian, vegan,
omnivore) and is inclusive of diets typically consumed by a wide
range of ethnic and cultural groups (26). Although the HEI-2010
is typically used to evaluate a person’s daily intake, because the
index considers food relative to its energy content (27) the index
can be used to evaluate the dietary quality of a single meal (31).

Parent feeding styles

Parent feeding style was assessed using the Caregiver’s
Feeding Styles Questionnaire (3). This questionnaire measures
feeding styles within a general parenting style framework. With
the use of a 5-point scale (from 1 = never to 5 = always), parents
report on how often they use 12 parent-centered compared with
7 child-centered feeding directives. Parents are then classified
into 4 feeding styles on the basis of high and low scores of 2
dimensions of parents’ demandingness of and responsiveness to
their child. Scoring procedures are described elsewhere (3–5).
Reliability and validity of the measure have been established
across multiple studies (3–5), including an observational study
of similar design and study population as the present study (4).

Anthropometric measures

Trained research staff measured the height (Seca 213) and
weight (Befour PS6600) of children and parents in light clothing
without shoes to the nearest 0.1 cm and 0.1 kg, respectively.

Children’s age- and sex-specific BMI percentile and standardized
BMI (zBMI) were computed from the revised 2000 growth charts
and classified according to the weight categories proposed by the
CDC (32).

Child and parent characteristics

Parents and their children were classified as African American
or Hispanic on the basis of self-identification. Parents also
identified their educational attainment and their marital status, as
well as their own and, if applicable, their spouse’s employment
status.

Data analysis

Data analysis was conducted with the use of SPSS version
25. Missing data were handled using list-wise deletion. Parents
were categorized into 4 feeding style groups by conducting a
cross-classification of high and low median scores on the parent
dimensions of demandingness and responsiveness from the
Caregiver’s Feeding Styles Questionnaire. The child HEI scores
were derived from averaging across the dietary data derived from
3 meal observations. Three meals were observed for 89% of the
families, 2 meals for 10% of the families, and 1 meal for 1%
of the families. Chi-square tests and ANOVAs were conducted
to assess differences in child, parent, and meal characteristics
by feeding style. Differences in child HEI consumed scores
between child, parent, and meal characteristics were examined
using t tests and ANOVAs. Pearson’s correlation was conducted
to determine the correlation between HEI served and consumed
scores, and exploratory paired-samples t tests were used to
compare HEI served and consumed scores among child, parent,
and meal characteristics. Three ANOVA models were conducted
to compare differences in child HEI consumed score across
feeding styles. The first was unadjusted, the second adjusted for
HEI served score, and the third adjusted for child zBMI, parent
ethnicity, parent education, parent employment, parent marital
status, the number of people at the meal, the person serving the
child, meal representativeness, and child HEI served score. A post
hoc least-significant difference test was completed to determine
which feeding styles differed from one another.

RESULTS

Of the 275 families who consented to participate in this study,
dietary information from observed dinner meals was available
for 145 parent-child dyads. Only 131 dyads were included in
this analysis due to incomplete feeding style (n = 6), and
demographic (n = 8) data. Half of the preschoolers were male
and 62% were Hispanic, and they had a mean ± SD age of 4.5 ±
0.6 y. Further descriptive characteristics of the sample are
reported in Table 1. Chi-square and ANOVA testing indicated
no significant differences in characteristics by feeding style.
Independent t tests analyzing child HEI consumed scores by
child, parent, and meal characteristics indicated a significantly
higher mean HEI score consumed among Hispanic than among
African-American families [t = 3.2, P = 0.002]. No other
significant differences were found in HEI consumed scores
within any of the child, parent, or meal characteristics.

Table 2 shows the results of paired-samples t tests between
mean child HEI scores served and consumed. Overall, the HEI



PARENTING FEEDING STYLE AND CHILD DIETARY QUALITY 733

TABLE 1
Characteristics of the study population: full analytic sample and by caregiver feeding style1

Overall Authoritative Authoritarian Indulgent Uninvolved

Overall sample, n (%) 131 (100) 27 (21) 41 (31) 37 (28) 26 (20)
Child characteristics
Age, y 4.5 ± 0.62 4.6 ± 0.625 4.5 ± 0.6 4.5 ± 0.7 4.4 ± 0.7
Sex, n (%)

Female 66 (50) 15 (56) 23 (56) 18 (49) 10 (38)
Male 65 (50) 12 (44) 18 (44) 19 (51) 16 (62)

zBMI 0.8 ± 1.1 0.6 ± 1.2 0.7 ± 1.0 0.9 ± 1.2 1.2 ± 1.1
Weight category, n (%)

Underweight 3 (2) 1 (4) 0 (0) 2 (5) 0 (0)
Normal weight 74 (56) 16 (59) 29 (71) 15 (41) 14 (54)
Overweight 27 (21) 5 (19) 5 (12) 12 (32) 5 (19)
Obese 27 (21) 5 (19) 7 (17) 8 (22) 7 (27)

Parent characteristics, n (%)
Race/ethnicity

Hispanic 81 (62) 22 (81) 26 (63) 18 (49) 15 (58)
African American 50 (38) 5 (19) 15 (37) 19 (51) 11 (42)

Education
Some college or more 57 (44) 13 (48) 16 (39) 17 (46) 11 (42)
High school diploma/GED 34 (26) 5 (19) 13 (32) 10 (27) 6 (23)
Some high school or less 40 (31) 9 (33) 12 (29) 10 (27) 9 (35)

Employment status
Both caregiver and spouse employed 33 (25) 8 (30) 13 (32) 9 (24) 3 (12)
Either caregiver or spouse employed 72 (55) 15 (56) 19 (46) 19 (51) 19 (73)
Neither caregiver nor spouse employed 26 (20) 4 (15) 9 (22) 9 (24) 4 (15)

Marital status
Married/cohabitating 64 (49) 14 (52) 24 (59) 14 (38) 14 (54)
Single 67 (51) 13 (48) 17 (41) 23 (62) 12 (46)

Meal characteristics
Number of people at the meal 2.1 ± 1.1 2.0 ± 1.2 2.0 ± 1.0 2.5 ± 1.1 2.1 ± 1.3
Person serving child, n (%)

Parent serves child 116 (89) 23 (85) 36 (88) 33 (89) 24 (92)
Child serves him/herself 15 (11) 4 (15) 5 (12) 4 (11) 2 (8)

Meal representativeness, n (%)
Usual dinner 92 (70) 20 (74) 25 (61) 26 (70) 21 (81)
Not a usual dinner 39 (30) 7 (26) 16 (39) 11 (30) 5 (19)

1No significant differences in characteristics by feeding styles were indicated by ANOVA or chi-square test. GED, general equivalency diploma; zBMI,
standardized BMI.

2Mean ± SD (all such values).

score of what children were served and what they consumed
was highly correlated (r = 0.8, P < 0.001). However, significant
differences between served and consumed scores existed among
children whose parents had authoritarian or indulgent feeding
styles compared with the authoritative feeding style (P = 0.008
and 0.044, respectively).

Table 3 shows the unadjusted and adjusted means of child HEI
consumed scores. All 3 ANOVA models showed a significant
difference in child HEI consumed score across feeding styles
[unadjusted F(3, 116) = 5.1, P = 0.002, η

2 = 0.1; partially
adjusted F(3, 116) = 3.9, P = 0.011, η

2 = 0.1; fully adjusted
F(3, 116) = 3.7, P = 0.015, η

2 = 0.1]. Post hoc tests using
least-significant differences showed a significantly higher HEI
consumed score among the authoritative feeding style compared
with the authoritarian, indulgent, and uninvolved feeding styles
in the unadjusted model (P < 0.001, P = 0.021, and P = 0.002,
respectively). The higher HEI-consumed score among the
authoritative compared with the uninvolved feeding style was no
longer significant in the model adjusting for HEI-served score

(P = 0.118), and only the difference between authoritative and
authoritarian feeding styles remained significant in the fully
adjusted model (P = 0.001).

DISCUSSION

This study examined the relation between parent feeding style
and overall preschooler dietary quality at dinner among a sample
of low-income Hispanic and African-American families. Con-
sistent with our hypothesis, the authoritative feeding style (high
demandingness and high responsiveness) was associated with
significantly higher child dietary quality than the authoritarian
feeding style (high demandingness and low responsiveness).
The superior dietary quality found here for the authoritative
compared with the authoritarian feeding style is consistent with
child dietary outcomes from research with general parenting
styles, which found fruit and vegetable consumption to be better
among children with parents engaging in an authoritative feeding
style (23). In contrast to our hypothesis, in the adjusted model,
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TABLE 2
Child HEI score of dinner meal served and consumed by characteristics1

HEI dinner score

Served Consumed

Overall 44.2 ± 8.4 43.4 ± 7.0
Parental feeding style

Authoritative 47.5 ± 9.9 47.6 ± 6.8
Authoritarian 43.6 ± 8.1 41.5 ± 6.22

Indulgent 44.7 ± 7.0 43.6 ± 6.43

Uninvolved 41.2 ± 8.1 41.7 ± 7.8
Child characteristics

Sex
Female 43.0 ± 8.2 42.8 ± 6.5
Male 45.5 ± 8.5 43.9 ± 7.62

Weight category
Underweight 45.0 ± 5.0 45.9 ± 3.7
Normal weight 44.3 ± 1.0 43.3 ± 0.9
Overweight 43.0 ± 1.6 43.8 ± 1.3
Obese 45.3 ± 1.5 42.9 ± 1.43

Parent characteristics
Race/ethnicity
Hispanic 46.0 ± 9.24 44.9 ± 7.44

African American 41.4 ± 6.0 41.0 ± 5.8
Education
Some college or more 44.2 ± 8.0 43.6 ± 7.1
High school diploma/GED 43.0 ± 8.8 42.3 ± 6.6
Some high school or less 45.4 ± 8.7 44.03 ± 7.4

Employment status
Both caregiver and spouse employed 46.3 ± 8.31 44.7 ± 6.6
Either caregiver or spouse employed 43.4 ± 8.81 43.1 ± 7.6
Neither caregiver nor spouse employed 44.0 ± 7.1 42.5 ± 5.93

Marital status
Married/cohabitating 45.0 ± 9.3 44.3 ± 6.8
Single 43.5 ± 7.5 42.5 ± 7.33

Meal characteristics
Person serving child
Parent serves child 44.4 ± 0.8 43.6 ± 0.7
Child serves themselves 42.7 ± 1.5 41.7 ± 1.7

Meal representativeness
Usual dinner 44.2 ± 0.9 43.4 ± 0.7
Not a usual dinner 44.4 ± 1.3 43.4 ± 1.1

1Values are means ± SDs; n= 131. GED, general equivalency diploma;
HEI, Healthy Eating Index.

2, 3Different from HEI dinner score served (paired-samples t test;
differences assessed horizontally within a row): 2P < 0.01, 3P < 0.05.

4Different across levels of the characteristic, P < 0.05 (paired-samples
t test indicated the HEI dinner score to be significantly different; assessed
vertically within a column).

no significant differences in child dinner dietary quality were
seen between the authoritative feeding style and either the
indulgent or uninvolved feeding styles. This is not consistent
with previous studies on feeding style and dietary quality, which
found permissive feeding styles to be associated with higher
child consumption of low-nutrient-dense foods and poor fruit
and vegetable consumption (8, 9). This is likely due to the great
number of covariables in the main model and the overall sample
size. In the unadjusted model, the authoritative feeding style
was associated with significantly higher dietary quality compared
with all other feeding styles. Overall, the main findings of this
study indicate that in low-income minority families, a child’s
highest dietary quality is likely to be achieved when parents not

only set appropriate guidelines for eating but are also responsive
to their child’s eating preferences and behaviors.

Although most dietary studies rely on self-report, one strength
of this study was its ability to objectively measure participants’
diet through detailed menu information, digital photography, and
food-waste measurement. The dietary component in this study
was unique because it includes the objective measurement of
both food served and food consumed. Having both measurements
enabled exploratory investigation into the differences in the
quality of food eaten compared with that served to the children.
Although consumption is ultimately limited by the food available,
the child’s choice of which foods and how much to consume of
the meal served to him or her can either increase or decrease
dietary quality.

The findings of this study are consistent with our exploratory
hypothesis that the overall dietary quality of food servedwould be
higher than that of the food consumed. Although this difference
was not significant among the overall sample, the dietary quality
of the meal served was significantly higher than the dietary
quality of themeal consumed among children whose parents have
either an authoritarian or indulgent feeding style. These feeding
styles have both been associated with unhealthy dietary intake
(8, 9). Parents with an indulgent feeding style are likely to be
responsive to a child’s mood during the meal but are unlikely
to make demands on or offer guidance about a child’s intake
once the food is served. It is thought that this lack of guidance
contributes to poor child dietary quality (8).

Conversely, parents with an authoritarian feeding style are
likely to make demands of their child during dinner and
not be responsive to their child’s preferences, emotions, or
individual needs. However, it is possible for the high level of
demandingness exhibited by authoritarian feeders to consist of
demands unrelated to overall dietary quality. For example, a
parent could make disciplinary demands on a child during dinner
(e.g., sit up straight, use your napkin). It is also possible for
the demands made by parents with an authoritarian feeding
style to be inconsistent with healthy choices. The parent feeding
style construct does not specifically consider parents’ nutrition
knowledge or values with regard to healthful food, but only
assesses parents’ level of demandingness on and responsiveness
to their children during eating episodes. The significant difference
between the dietary quality served and consumed indicates that
parents’ influence during a meal is important and necessitates
more investigation into how specific goal-oriented parent feeding
practices during the dinner meal may relate to overall dietary
quality. This may be especially pertinent given that the dietary
quality of the meal served was significantly higher than that
consumed among children with obesity. The lack of statistical
difference in zBMI across feeding styles seen in this sample
(n= 131) could be due to insufficient power because a significant
3-way interaction between parent feeding style, ethnicity, and sex
on child zBMI was found in the full sample (n = 177) (4).

Given that many Head Start preschool children eat breakfast,
lunch, and 2 snacks at the Head Start center, this study captured
the dietary quality of the meal most reflective of parents’
influence on their child’s dietary quality: the dinner meal.
Furthermore, the multiple-observation method used in this study
offers insight into the family’s dinner patterns. However, HEI
scores for one meal may not be reflective of the dietary quality
of an entire day’s intake. The overall mean ± SD HEI score
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TABLE 3
Adjusted and unadjusted mean child HEI scores of dinner meal consumed by feeding style1

Child HEI consumed score

Unadjusted model Partially adjusted model2 Fully adjusted model3

Caregiver feeding style Mean ± SD P Mean ± SEE P Mean ± SEE P

Authoritative 47.6 ± 6.8 – 45.5 ± 0.8 – 45.5 ± 0.9 –
Authoritarian 41.5 ± 6.2 <0.001 41.9 ± 0.7 0.001 41.9 ± 0.7 0.001
Indulgent 43.6 ± 6.4 0.021 43.3 ± 0.7 0.042 43.2 ± 0.7 0.059
Uninvolved 41.7 ± 7.8 0.002 43.6 ± 0.8 0.118 43.7 ± 0.9 0.161

1P values were determined by using least-significant differences pairwise comparison. HEI, Healthy Eating Index; zBMI, standardized BMI.
2Adjusted for child HEI served score.
3Adjusted for child zBMI, parent ethnicity, parent education, parent employment, parent marital status, the number of people at the meal, the person

serving the child, meal representativeness, and child HEI served score.

of the dinner meal consumed in the present study was lower
(43.4 ± 7.0) than in previous studies that used dietary recall data
from the 2012 NHANES, which reported an average HEI-2010
score of 52 for children aged 4–8 y (33) and 55 for children aged
2–5 y (34). Some food components are more likely to be
consumed at various times of the day than are others, and this
may differ by culture (35). For example, in a typical American
diet, fruit may be more frequently consumed in the morning
than in the evening meal. In this instance, a low fruit component
score for dinner does not necessarily indicate that fruit is lacking
from a person’s diet. Because the majority of the sample in
the present study was Hispanic (62%), it is unlikely that the
low (relative to other preschool-aged children) dietary quality
scores observed in this study were due to ethnic differences
in eating patterns. Indicators of dietary quality—for example,
vegetable intake—have consistently been found to be higher
among Hispanic individuals than African-American or White
individuals (36–38). Although a good strategy to ensure that all
food components are regularly consumed, each food component
does not need to be consumed at each meal for adequate overall
dietary quality.

Some limitations to this study are acknowledged. As men-
tioned above, only the dinnermeals were observed among various
meals consumed by children during the day. Other limitations
include the use of direct observation, which may alter family
behaviors, including the food served by the parent and the food
consumed by the child. In addition, the focus on only Head Start
African-American and Hispanic families reduces the generaliz-
ability of these findings to low-income Head Start families from
2 ethnic groups. Last, due to the cross-sectional design of this
study, no inferences with regard to causation can be made.

A nutritious diet is necessary for proper growth and devel-
opment (11) and dietary consumption habits established during
childhood are likely to continue being practiced as an adult
(13). The results of this study suggest that, with regard to child
dietary quality, an authoritative feeding style may be preferable
to an authoritarian feeding style among low-income minority
families with preschool-aged children. Further research to better
understand feeding practices that contribute to authoritative
feeding, especially those occurring during the dinner meal, is
warranted to gain a better understanding for how parent feeding
styles can be shifted toward the authoritative feeding style. From
this information, parent feeding interventions can be designed

to improve the dietary quality and, consequently, the health of
children.

The authors’ responsibilities were as follows—KRA, KV, DCH, and SOH:
designed the research and analyzed the data; TGP and SOH: conducted the
research; KRA, DCH, and SOH: had primary responsibility for the final
content; and all authors: wrote the manuscript, and read and approved the
final manuscript. The authors had no financial relationships relevant to this
article to disclose.

REFERENCES
1. Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD. Parent

behavior and child weight status among a diverse group of underserved
rural families. Appetite 2010;54(2):369–77.

2. Hughes SO, Power TG, O’Connor TM, Orlet Fisher J, Chen TA.
Maternal feeding styles and food parenting practices as predictors of
longitudinal changes in weight status in Hispanic preschoolers from
low-income families. J Obes 2016;2016:7201082.

3. Hughes SO, Power TG, Orlet Fisher J, Mueller S, Nicklas TA.
Revisiting a neglected construct: parenting styles in a child-feeding
context. Appetite 2005;44(1):83–92.

4. Hughes SO, Power TG, Papaioannou MA, Cross MB, Nicklas TA,
Hall SK, Shewchuk RM. Emotional climate, feeding practices, and
feeding styles: an observational analysis of the dinnermeal inHead Start
families. Int J Behav Nutr Phys Act 2011;8:60.

5. Hughes SO, Shewchuk RM, Baskin ML, Nicklas TA, Qu H. Indulgent
feeding style and children’s weight status in preschool. J Dev Behav
Pediatr 2008;29(5):403–10.

6. Tovar A, Hennessy E, Pirie A, Must A, Gute DM, Hyatt RR, Kamins
CL, Hughes SO, Boulos R, Sliwa S, et al. Feeding styles and child
weight status among recent immigrant mother-child dyads. Int J Behav
Nutr Phys Act 2012;9:62.

7. Fisher JO, Birch LL, Zhang J, Grusak MA, Hughes SO. External
influences on children’s self-served portions at meals. Int J Obes (Lond)
2013;37(7):954–60.

8. Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD.
Permissive parental feeding behavior is associated with an increase in
intake of low-nutrient-dense foods among American children living in
rural communities. J Acad Nutr Diet 2012;112(1):142–8.

9. Hoerr SL, Hughes SO, Fisher JO, Nicklas TA, Liu Y, Shewchuk RM.
Associations among parental feeding styles and children’s food intake
in families with limited incomes. Int J Behav Nutr Phys Act 2009;6:55.

10. Tovar A, Choumenkovitch SF, Hennessy E, Boulos R, Must A, Hughes
SO, Gute DM, Vikre EK, Economos CD. Low demanding parental
feeding style is associated with low consumption of whole grains among
children of recent immigrants. Appetite 2015;95:211–8.

11. Lynch J, Smith GD. A life course approach to chronic disease
epidemiology. Annu Rev Public Health 2005;26:1–35.

12. Northstone K, Emmett PM. Are dietary patterns stable throughout early
and mid-childhood? A birth cohort study. Br J Nutr 2008;100(5):1069–
76.



736 ARLINGHAUS ET AL.

13. Mikkila V, Rasanen L, Raitakari OT, Pietinen P, Viikari J. Consistent
dietary patterns identified from childhood to adulthood: the
Cardiovascular Risk in Young Finns Study. Br J Nutr 2005;93(6):923–
31.

14. Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior:
conception to adolescence. J Law Med Ethics 2007;35(1):22–34.

15. Baumrind D. Rearing competent children. In: Damon W, editor. Child
development today and tomorrow. San Francisco (CA): Jossey Bass;
1989. p. 349–78.

16. Maccoby E, Martin J. Socialization in the context of the family: parent-
child interaction. In: PHMussen, editor. Handbook of child psychology.
New York: Wiley; 1983. p. 1–101.

17. Livingstone MB, Robson PJ, Wallace JM. Issues in dietary intake
assessment of children and adolescents. Br J Nutr 2004;92(Suppl
2):S213–22.

18. U.S. Department of Health and Human Services and U.S.
Department of Agriculture. 2015–2020 Dietary guidelines for
Americans. 8th Edition. 2015. Available at https://health.gov/
dietaryguidelines/2015/guidelines/

19. Ledoux TA, Hingle MD, Baranowski T. Relationship of fruit and
vegetable intake with adiposity: a systematic review. Obes Rev
2011;12(5):e143–50.

20. Mandara J. The typological approach in child and family psychology: a
review of theory, methods, and research. Clin Child Fam Psychol Rev
2003;6(2):129–46.

21. Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, Bradley RH.
Parenting styles and overweight status in first grade. Pediatrics
2006;117(6):2047–54.

22. Vereecken C, Rovner A, Maes L. Associations of parenting styles,
parental feeding practices and child characteristics with young
children’s fruit and vegetable consumption. Appetite 2010;55(3):589–
96.

23. Blissett J. Relationships between parenting style, feeding style and
feeding practices and fruit and vegetable consumption in early
childhood. Appetite 2011;57(3):826–31.

24. Johnson SL, Hughes SO, Cui X, Li X, Allison DB, Liu Y, Goodell
LS, Nicklas T, Power TG, Vollrath K. Portion sizes for children are
predicted by parental characteristics and the amounts parents serve
themselves. Am J Clin Nutr 2014;99(4):763–70.

25. USDA; US Department of Health Human Services. Dietary guidelines
for Americans, 2010. 7th ed. Washington (DC): US Government
Printing Office; 2010.

26. Guenther PM, Casavale KO, Reedy J, Kirkpatrick SI, Hiza HA,
Kuczynski KJ, Kahle LL, Krebs-Smith SM. Update of the Healthy
Eating Index: HEI-2010. J Acad Nutr Diet 2013;113(4):569–
80.

27. Guenther PM, Kirkpatrick SI, Reedy J, Krebs-Smith SM, Buckman
DW, Dodd KW, Casavale KO, Carroll RJ. The Healthy Eating Index-
2010 is a valid and reliable measure of diet quality according to
the 2010 Dietary Guidelines for Americans. J Nutr 2014;144(3):399–
407.

28. Schwingshackl L, Bogensberger B, Hoffmann G. Diet quality as
assessed by the Healthy Eating Index, Alternate Healthy Eating Index,
Dietary Approaches to Stop Hypertension Score, and health outcomes:
an updated systematic review and meta-analysis of cohort studies. J
Acad Nutr Diet 2018;118(1):74–100.

29. Onvani S, Haghighatdoost F, Surkan PJ, Larijani B, Azadbakht L.
Adherence to the Healthy Eating Index and Alternative Healthy Eating
Index dietary patterns and mortality from all causes, cardiovascular
disease and cancer: ameta-analysis of observational studies. J HumNutr
Diet 2017;30(2):216–26.

30. NIH National Cancer Insitute Division of Cancer Control and
Population Sciences. Comparing the HEI-2015, HEI–2010 & HEI–
2005. Version current February 2018. [cited 2018 Mar 26]. Available
from: https://epi.grants.cancer.gov/hei/comparing.html.

31. Bergman EA, Englund T, Ogan D, Watkins T, Barbee M, Rushing
K. Beverage selections and impact on Healthy Eating Index Scores in
elementary children’s lunches from school and from home. J Child Nutr
Manag 2016;40(1):1–18.

32. Kuczmarski RJ, Ogden CL, Guo SS, Grummer-Strawn LM, Flegal KM,
Mei Z, Wei R, Curtin LR, Roche AF, Johnson CL. 2000 CDC Growth
Charts for the United States: methods and development. Vital Health
Stat 2002(246):1–190.

33. Banfield EC, Liu Y, Davis JS, Chang S, Frazier-Wood AC. Poor
adherence to US dietary guidelines for children and adolescents in the
National Health and Nutrition Examination Survey population. J Acad
Nutr Diet 2016;116(1):21–27.

34. Gu X, Tucker KL. Dietary quality of the US child and adolescent
population: trends from 1999 to 2012 and associations with the use of
federal nutrition assistance programs. Am JClinNutr 2017;105(1):194–
202.

35. Birch LL, Billman J, Richards SS. Time of day influences food
acceptability. Appetite 1984;5(2):109–16.

36. Hiza HA, Casavale KO, Guenther PM, Davis CA. Diet quality of
Americans differs by age, sex, race/ethnicity, income, and education
level. J Acad Nutr Diet 2013;113(2):297–306.

37. Di Noia J, Byrd-Bredbenner C. Determinants of fruit and
vegetable intake in low-income children and adolescents. Nutr
Rev 2014;72(9):575–90.

38. Hoerr SL, Tsuei E, Liu Y, Franklin FA, Nicklas TA. Diet quality
varies by race/ethnicity of Head Start mothers. J Am Diet Assoc
2008;108(4):651–9.

https://health.gov/dietaryguidelines/2015/guidelines/
https://epi.grants.cancer.gov/hei/comparing.html

