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\ ethnicity, socioeconomic status, and grade level in this associationj

WHAT’S KNOWN ON THIS SUBJECT: Despite numerous studies,
evidence of the association between food-related parenting practices
and child weight remains equivocal. Examination of this association
within a sample of diverse adolescents is needed to inform anticipatory
guidance provided by physicians working with parents of adolescents.

WHAT THIS STUDY ADDS: The current study explores associations
between food-related parenting practices and weight status in

a population-based sample of parent-adolescent pairs. This diverse
sample allows for an in-depth examination of the role of gender, race/

@

OBJECTIVE: To examine food-related parenting practices (pressure-to-
eat and food restriction) among mothers and fathers of adolescents and
associations with adolescent weight status within a large population-
based sample of racially/ethnically and socioeconomically diverse
parent-adolescent pairs.

METHODS: Adolescents (N = 2231; 14.4 years old [SD = 2.0]) and their
parents (N = 3431) participated in 2 coordinated population-based
studies designed to examine factors associated with weight status
and weight-related behaviors in adolescents. Adolescents completed
anthropometric measurements and surveys at school. Parents (or
other caregivers) completed questionnaires via mail or phone.

RESULTS: Findings suggest that the use of controlling food-related
parenting practices, including pressure-to-eat and restriction, is
common among parents of adolescents. Mean restriction levels were
significantly higher among parents of overweight and obese
adolescents compared with nonoverweight adolescents. However, levels
of pressureto-eat were significantly higher among nonoverweight
adolescents. Results indicate that fathers are more likely than mothers
to engage in pressure-to-eat behaviors and boys are more likely than
girls to be on the receiving end of parental pressure-to-eat. Parental
report of restriction did not differ significantly by parent or adolescent
gender. No significant interactions by race/ethnicity or socioeconomic
status were seen in the relationship between restriction or pressure-
to-eat and adolescent weight status.

CONCLUSIONS: Given that there is accumulating evidence for the detri-
mental effects of controlling feeding practices on children’s ability to self-
regulate energy intake, these findings suggest that parents should be
educated and empowered through anticipatory guidance to encourage
moderation rather than overconsumption and emphasize healthful food
choices rather than restrictive eating patterns. Pediatrics 2013;131:
e1443—e1450
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The identification of modifiable determi-
nants of adolescent obesity has become
a public health priority. Food-related
parenting practices, including encourag-
ing children to eat and restricting intake
of palatable foods, have been identified
as potentially significant determinants
of weight status in children.! Research
has shown that parents often adopt
controlling feeding practices (eg, food
restriction and pressureto-eat) in re-
sponse to concern about their child’s
weight.'-% Unfortunately, several studies
have suggested that use of controlling
food-related parenting practices is coun-
terproductive, causing a disruption in
children’s innate self-regulation mecha-
nisms and leading to eating in the ab-
sence of hunger and weight gain.'24-5

Initial cross-sectional studies conducted
in samples of white, high-income,
mother-daughter dyads revealed that
controlling food-related parenting prac-
tices were significantly and positively
associated with child weight status.27-10
Two separate longitudinal studies con-
ducted within comparable samples
revealed similar associations. 2 How-
ever, results from more recent longitu-
dinal studies challenge the simplicity of
this association revealing inconsistent
and sometimes opposite findings. A
2-cohort study reported that higher pa-
rental restriction at baseline was asso-
ciated with lower child BMI z score at
follow-up within the younger cohort (5
to 6 year olds); no association was found
within the cohort of preadolescents (10
to 12 year olds).” This null finding is
consistent with the only other study
conducted within a sample of pre-
adolescents.™ A study conducted within
a younger population (1 to 2 year olds)
found that high levels of control at
baseline were protective against un-
healthy weight gain at follow-up.'

Thus, althoughthe use of less-controlling
food-related parenting practices is in-
creasingly supported as a method to
promote a healthy weight for children,'s
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evidence of the association between
food-related parenting practices and
child weight remains equivocal.''-1517.18
In addition, limitations in study pop-
ulation curb the scope of our un-
derstanding of this association. Most
studies investigating this relationship
have been conducted within ethnically
or socioeconomically homogenous
samples of young children and have
limited the report of food-related par-
enting practices to mothers only.!
Whereas these studies have provided
the basis for our understanding of this
association, findings across ethnicity
and socioeconomic status (SES) have
been inconsistent.’8-2! Research has
also suggested that the positive asso-
ciation between food-related parenting
practices and child weight seen in initial
studies with younger children may not
generalize to adolescents.’31422 Finally,
studies of food-related parenting prac-
tices that have included separate as-
sessments of these parenting behaviors
by mothers and fathers are limited in
number and results have been incon-
clusive.7.25-26 Additional research is
needed to clarify the role of parent
gender inthis association, and findings
will allow for a clearer picture of the
home food environment.

To address these research gaps, the
current study examined relationships
between food-related parenting prac-
tices and adolescent weight status
within a large and diverse population-
based sample of parent-adolescent
pairs. Cross-sectional associations were
examined separately for fathers and
mothers as well as boys and girls, and
interactions by race/ethnicity and
householdincome were examined. On
the basis of previous studies, we pre-
dicted that increased parental re-
striction of child eating and reduced
parental pressure-to-eat would be as-
sociated with higher adolescent weight
status.’121427 Results will add to the
growing body of literature examining

this important association and may be
used to inform the anticipatory guid-
ance provided by health care providers
who work with parents of adolescents.

METHODS
Study Design and Population

Data for this analysis were drawn from 2
coordinated, population-based studies.
Eating and Activity in Teens (EAT) 2010
was a population-based study in 2793
adolescents from 20 urban public
schools in Minnesota designed to ex-
amine dietary intake, weight status, and
associated factors. Surveys and anthro-
pometric measures were completed
by adolescents during 2009—2010. Pro-
ject Families and Eating and Activity
Among Teens (F-EAT) was designed to
examine factors within the family en-
vironment of potential relevance to
adolescent weight-related behaviors.
Survey data were collected via mail or
phone from up to 2 parents (n=3709) of
the adolescents in EAT 2010; all parents
in Project EAT 2010 were invited to par-
ticipate in Project F-EAT, and a response
rate of 77.6% was achieved. Additional
details on study design, data collection
methods, and survey development can
be found elsewhere.2823 All study pro-
cedures were approved by the Univer-
sity of Minnesota’s Institutional Review
Board Human Subjects Committee and
participating school districts.

The current analytic sample includes
EAT 2010 participants who had at least 1
parent with whom they lived at least
50% of the time who responded to the
Project F-EAT questionnaire. The final
sample consisted of 2231 adolescents
and 3431 parents, with 67% of the ad-
olescent sample having 2 parents in-
cluded (Table 1).

Measures

Both the EAT 2010 student survey and
Project F-EAT parent survey underwent
extensive pilot testing and test-retest
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TABLE 1 Characteristics of the EAT 2010 and Project F-EAT Samples

Adolescents (EAT 2010)

Parents/Caregivers (Project F-EAT)

Total N 2231
Age, mean = SD, y 144 =20
Gender, n (%)
Male 1045 (46.8)
Female 1186 (53.2)
Race, n (%)
White 448 (20.1)
African American 611 (27.4)
Hispanic 392 (17.6)
Asian American 455 (20.4)
Mixed race/other 325 (15.6)

Family income level, n (%)
Low —
Middle low —
Middle —
Middle high —
High —

3431
423 = 86

1282 (37.4)
2149 (62.6)

979 (29.8)
823 (25.1)
595 (18.1)
717 (21.8)
169 (5.2)

1041 (31.3)
726 (21.6)
522 (15.6)
413 (124
641 (19.1)

—, not assessed by adolescents in EAT 2010, but only by parents in Project F-EAT.

reliability testing by both parents and
adolescents and were reviewed by an
interdisciplinary team of experts.

Two constructs of food-related parent-
ing practices (eg, food restriction and
pressure-to-eat) were assessed by
asking parents 10 items drawn from
the Child Feeding Questionnaire.2” Food
restriction was measured by using 6
items from the 8-item Restriction Sub-
scale, a subscale designed to measure
a parent’s attempt to control a child’s
eating by restricting access to palat-
able foods. Two items from the sub-
scale (ie, favorite food/sweets offered
as reward) were dropped on the basis
of recommendations from a validation
study conducted within a diverse ado-
lescent population.®® Pressure-to-eat
was assessed by using the Pressure-
to-Eat Subscale, a 4-item subscale
designed to measure the degree to
whichthe parent encourages his or her
child to eat more food. See Table 2 for
full list of items. Response options
were modified slightly from the origi-
nal Child Feeding Questionnaire and
included “disagree,” “slightly disagree,”
“slightly agree,” and “agree” (the “neu-
tral” response option was dropped).
For analyses of individual questions,
parent agreement was defined as a
response of slightly agree or agree.
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Food restriction and pressure-to-eat
scale scores were created by averag-
ing responses across each construct
(6-item and 4-item, respectively). Scores
ranged from 1 (low) to 4 (high) (re-
striction: test-retest r=0.72, a = .86;
pressure-to-eat: test-retest r = 0.73,
a=.70).

Race/ethnicity was assessed with the
item, “Do you think of yourself as 1)
white, 2) black or African-American, 3)
Hispanic or Latino, 4) Asian-American,
9) Hawaiian or Pacific Islander, or 6)
American Indian or Native American?”
Household income was assessed on
the parent survey with the question:
“What was the total income of your
household before taxes in the past
year?” Parent BMI was calculated from
self-reported height and weight. Ado-
lescent BMI was calculated by using
anthropometric data measured by
trained research staff in a private
space located at the school with the
use of standardized equipment and
procedures. Age- and gender-specific
cutoffs for nonoverweight, overweight,
and obesity were based on the 2000
Centers for Disease Control and Pre-
vention Growth Charts.3' Due to con-
cern that adolescents with a BMI in
the underweight range (<15th percen-
tile BMI; n = 48) might differ significantly

from other adolescents in our popu-
lation, these individuals were not in-
cluded in the current analysis.

Statistical Analysis

The prevalence of parents who agreed
(ie, agreed or slightly agreed) with each
ofthe 10 specific food-related parenting
practices was calculated across ado-
lescent weight status. XQ Tests were
used to examine whether the pro-
portion of parents endorsing agree-
ment with each statement varied by
adolescent weight status. Separate
linear regression models were fit to
estimate the association between pa-
rental report of restriction and pressure-
to-eat scale scores and adolescent
weight status. Adjusted means and dif-
ference in means were calculated for
restriction and pressure-to-eat at each
level of adolescent weight status. If
the overall F-statistic was found to
be significant, post hoc pairwise con-
trast tests were used to highlight
sources of differences; superscripts
identify groups that differ significantly.
To assess potential effect measure
modification of the relationship be-
tween food-related parenting practices
and adolescent weight status by race/
ethnicity or income, interaction terms
were included in the models. Separate
models were fit for each interaction
term, but no significant interactions
were found so subsequent models
were adjusted for confounders in-
cluding parental BMI, race/ethnicity,
and household income. All models
were estimated separately by parent
gender (mothers/fathers) and adoles-
cent gender (girls/boys). Reported P
values were not adjusted for multiple
testing. Analyses were conducted by
using SAS, version 9.2 (SAS Institute,
Cary, NC) .32

RESULTS

Our findings suggested that many
parents report exercising some
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TABLE 3 Adjusted Means and Differences of Adjusted Means of Parental Pressure-to-Eat and Restriction by Adolescent Weight Status

Mothers’ Report Fathers’ Report

Adjusted Means Difference of Adjusted Means Adjusted Means Difference of Adjusted Means

Parental pressure-to-eat score: scale range,
1 (low) to 4 (high)

Girls
Nonoverweight 221 (2.13, 2.28)7 Referent 221 (2.11, 2.30)7 Referent
Overweight 2.01 (1.90, 2.13)° —0.19 (—0.32, —0.07) 2.05 (1.89, 229)° —0.15 (—0.33, 0.02)
Obese 1.86 (1.73, 1.98)° —0.35 (=049, —0.21) 2.02 (1.87, 2.18)° —0.18 (—0.35, —0.01)
P <.01 <.01

Boys
Nonoverweight 2.33(2.24,2.42)2 Referent 241 (2.29, 2.52)° Referent
Overweight 2.26(2.11, 241)%P —0.07 (—0.23, 0.09) 2.25 (2.10, 241)° —0.15 (—0.33, 0.03)
Obese 2.12 (2.00, 2.23)° —0.22 (—0.35, —0.08) 2.18 (2.0, 2.32)° —0.23 (—0.39, —0.06)
P <.01 <.01

Parental restriction score: scale range,
1(low) to 4 (high)

Girls
Nonoverweight 241 (2.31,251)7 Referent 2.33 (2.22, 2.44)7 Referent
Overweight 2.55 (2.36, 2.73)® 0.14 (—0.07, 0.34) 253 (2.34, 2.72)%° 0.20 (—0.01, 0.40)
Obese 2.81 (267, 2.96)° 0.40 (0.24, 0.56) 2.66 (2.48, 2.85)° 0.33 (0.12, 0.54)
P .01 <.01

Boys
Nonoverweight 2.32 (2.23, 2.41)° Referent 247 (2.34, 2.60)° Referent
Overweight 2.58 (2.44,2.72)° 0.26 (0.11, 0.42) 256 (2.34, 2.79)%° 0.09 (—0.15, 0.34)
Obese 2.86 (2.69, 3.02)° 0.54 (0.36, 0.72) 2.78 (2.63, 2.94)° 0.31 (0.12, 0.51)
P <.01 <.01

Parent BMI, race/ethnicity, and household income are included as covariates. Adjusted means with different alphabetical superscripts are statistically different at an « level of P << .05.

for mothers of obese girls. Mean food
restriction was found to be highest
among obese adolescents (all P << .01)
(Table 3). For example, mothers of
nonoverweight girls reported a mean
restriction score of 2.41 compared with
2.55 and 2.81 for mothers of overweight
and obese girls, respectively.

Fathers of both girls and boys reported
significantly higher levels of pressure-
to-eat compared with mothers (girls:
P = .02; boys: P < .01). For example,
fathers reported mean scores of 2.41,
2.25, and 2.18 for normal, overweight,
and obese boys, whereas mothers
reported mean scores of 2.33, 2.26,
and 2.12 for the same boys in each
of the respective weight categories.
Pressure-to-eat scores reported by
both mothers (P = .03) and fathers
(P =.02) were significantly higher for
boys than for girls. Food restriction did
not differ significantly by parent or
adolescent gender. Finally, no signifi-
cant interactions by race/ethnicity or
household income were found in the
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relationship between pressure-to-eat
or restriction and adolescent weight
status.

DISCUSSION

The current study addressed important
research gaps by examining the re-
lationship between food-related par-
enting practices and weight status
within a racially/ethnically and socio-
economically diverse sample of parent-
adolescent pairs. In addition, this study
included an examination of the role
of parent and adolescent gender in
this relationship. Results indicate that
mean food restriction was significantly
higher among parents of overweight
and obese adolescents compared with
nonoverweight adolescents, whereas
mean pressure-to-eat was significantly
higher among nonoverweight adoles-
cents. In addition, results suggested
that fathers were more likely than
mothers to engage in pressure-to-eat
with their adolescents and that boys
were more likely than girls to be on the

receiving end of pressure-to-eat be-
haviors. Food restriction did not differ
significantly by parent or adolescent
gender. Finally, the relationship be-
tween food-related parenting practices
and adolescent weight status did not
differ by race/ethnicity or SES.

Although the modifications made to
the response options in the current
study prohibit direct comparison of
mean pressure-to-eat (2.21) and food
restriction (2.51) scale scores, it is of
note that the scores found within the
current study align closely with the
range of reported means (pressure-
to-eat: 2.10-2.20; restriction: 2.50—
3.00) found elsewhere in the litera-
ture. The overall body of literature
suggests that, on average, parents
use pressure-to-eat at low-to-moderate
levels and food restriction at moderate-
to-high levels.6.11.13.14.2225 Tg gur knowl-
edge, the current study is the first
study that reports mean scale scores
by child weight status, making it im-
possible to know if the differences in
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reported mean scores by adolescent
weight status are comparable to other
study populations.

Consistent with previous research,.11.12.20
the current study revealed that mean
level of parental restriction was high-
est among parents of overweight and
obese adolescents; the temporal di-
rection of this relationship, however, is
not entirely clear. The relationship be-
tween parental restriction and child
weight status is likely to be bi-
directional; that is, whereas high levels
of food restriction have been shown to
lead to an increase in child weight
status, parents of overweight and
obese adolescents are more likely to
adopt restrictive parenting practices
in an effort to help curb their child’s
food intake.!8103534 Results from a
small number of studies indicate
that parental restriction often pre-
cedes excess weight in young children,
suggesting that the bidirectional path
begins with parental use of controlling
feeding practices; this exposure then
leads to weight gain over time for the
child and creates a feedback cycle in
which both food-related parenting
practices and the child’s excess weight
gain persist across time.57.835

Although more researchis necessaryto
establish with certainty that it is pa-
rental restriction that initiates what is
likely a complex lifelong interaction
between food-related parenting prac-
tices and child weight status, it is rec-
ommended that that parents of
adolescents engage in behaviors known
to protect against weight gain, in-
cluding eating regular family meals,
making nutritious food items readily
available within the home, modeling
healthy food choices, and encouraging
their adolescent’s autonomy in self-
regulation of food intake.'®3¢ Along
these lines, a recent study by Ogden
et al¥” proposed that parental use of
covert control (limiting availability of
palatable snacks within the home) as
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opposed to overt control (placing
restrictions or invoking rules on the
intake of available food) could aid in
making healthy food choices the de-
fault for a child while still allowing the
child independence regarding choices
about food and eating. Health care
provider—directed anticipatory guid-
ance for parents of adolescents should
include discussion of the important
role parents play in creating a healthful
home food environment for their teen.

Although pressure-to-eat is less often
discussed within the literature,!26.13
several notable findings related to this
construct emerged within the current
study that warrant additional discus-
sion. Findings suggest that fathers are
significantly more likely than mothers
to engage in pressure-to-eat behaviors
with their adolescents. Whereas the
magnitude of the mean difference in
pressure-to-eat by parent gender
found in the current study was small,
the consistency of this finding with
previous research,2 which also re-
vealed father’s use of pressure-to-eat
to be significantly higher than mothers,
indicates that future research should
continue to explore parental gender
differences in the use of food-related
parenting practices. The current study
also revealed that boys are more likely
than girls to be on the receiving end
of parental pressure-to-eat behaviors.
Although the current study did not
explore parental reasons for use of
pressure-to-eat feeding practices, pre-
vious research is instructive and cites
economic strain (eg, “Dont waste
food”), desire to promote intake of
healthy foods (eg, “Finish your veg-
gies”), as well as parental belief that
food consumption and ample weight
status is a sign of future health and
well-being (eg, “Eat plenty to grow big
and strong”) as reasons parents
pressure their children to eat.35.353839
The gender differences seen in
pressure-to-eat reported within this

study might reflect gender-specific
parental motivations; for example,
giventhat a higher overall body weight
is more socially acceptable, and
often desirable, for boys than for
girls,4041 parents might be more mo-
tivated to help boys achieve this pre-
ferred stature through the use of
pressure-to-eat techniques in com-
parison with girls for whom a slender
build is generally preferred.404 Fu-
ture research is needed to confirm
these rather novel findings. In addi-
tion, given the overall prevalence of
pressure-to-eat behaviors in the cur-
rent study, future research aimed at
understanding parental motivation
for use of pressure-to-eat techniques
is warranted.

Finally, it is of interest to note that
no significant interactions by race/
ethnicity or household income were
found in the relationship between
pressure-to-eat or restriction and ad-
olescent weight status. This finding
suggests that although the extent to
which parents adopt a controlling ap-
proach to child feeding is known to
differ across families,'*42-44 specifi-
cally with regard to race/ethnicity or
SES, the associations between food-
related parenting practices and child
weight status in the current population
did not differ on the basis of the race/
ethnicity or SES of the parent. The lack
of significant effect modification by
race/ethnicity is consistent with 2
previously conducted studies.2045

The study’s strengths and limitations
should be taken into account when
interpreting our study findings. Study
strengths include the use of a large
racially/ethnically and socioeconomi-
cally diverse sample, the high response
rate of parents, and the inclusion of
data from fathers in addition to moth-
ers. A widely used and well-validated
tool was used to measure food-
related parenting practices,? al-
though this tool was adapted slightly



(2 items removed, response options
modified) for this study. The current
study also has several limitations.
Foremost is the cross-sectional design,
which limits our ability to understand
the direction of the associations found
here between food-related parent-
ing practices and adolescent weight
status. In addition, as with any re-
search study, we cannot exclude re-
sidual confounding by imperfectly
measured or unmeasured confound-
ers. Finally, measurement limitations
include the potential for differen-
tial self-report bias by sociodemo-
graphic characteristics (ie, 1 group
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