Appetite 96 (2016) 80—86

journal homepage: www.elsevier.com/locate/appet

Contents lists available at ScienceDirect

Appetite

Appetite

Food availability, modeling and restriction: How are these different
aspects of the family eating environment related to adolescent dietary

intake?

@ CrossMark

Katie A. Loth * ", Richard F. MacLehose °, Nicole Larson °, Jerica M. Berge ¢,

Dianne Neumark-Sztainer °

2 Division of Epidemiology and Community Health, School of Public Health and Department of Psychiatry, University of Minnesota, USA

b Division of Epidemiology and Community Health, School of Public Health, USA

¢ Department of Family Medicine and Community Health, University of Minnesota, USA

ARTICLE INFO ABSTRACT

Article history:

Received 19 May 2015

Received in revised form

18 August 2015

Accepted 20 August 2015
Available online 29 August 2015

Keywords:

Parent feeding practices
Adolescents

Cross-sectional

Food-related parenting practices
Dietary intake

Home food environment

Parent modeling

Objectives: To examine individual associations between aspects of the family eating environment (home
food availability, parental modeling, and food restriction) and adolescent dietary intake and explore the
combined relationship (i.e., environment profiles) between these aspects of the family eating environ-
ment and adolescent dietary intake.
Methods: Adolescents [14.4 years old (SD = 2.0)] and their parents (N = 2383 parent—adolescent pairs]
participated in 2 coordinated, population-based studies. Adolescent surveys were completed at school
and parent surveys were conducted via mail or phone.
Results: Healthy home food availability was positively associated with fruit/vegetable intake and nega-
tively associated with soda and snack food intake in adolescents. Healthy parental modeling was
negatively associated with adolescent soda consumption. Food restriction was positively associated with
fruit/vegetable consumption and snack food intake. Examination of family eating environment profiles
revealed that it was the home food availability component of the profiles that was associated with
observed differences in fruits/vegetable consumption, whereas the parental modeling and food restric-
tion components contributed to differences in soda and snack foods consumption.
Conclusions: Findings indicate that among the three aspects of the family eating environment explored,
making healthy food available at home was most consistently associated with healthy dietary intake in
adolescents.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

research to inform strengthening of current intervention efforts
designed to improve dietary patterns. (Newby, 2007) In particular,

National data indicate that the majority of adolescents fail to
comply with dietary recommendations for health. (Neumark-
Sztainer, Story, Hannan, & Croll, 2002) Since making healthful
food choices during adolescence is important to support growth,
maintain physical health, prevent chronic disease and promote a
healthful weight trajectory, there remains an important need for
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the need to identify factors with the potential to positively impact
adolescent dietary intake patterns is a public health priority.
(Epstein, Myers, Raynor, & Saelens, 1998; Pratt, Stevens, & Daniels,
2008; Spiegel & Alving, 2005)

Research has demonstrated that parents can positively influence
their children's dietary intake by providing healthful foods at home
and modeling healthful food choices. (Arcan et al., 2007; Birch;
Birch & Fisher, 1998; Cromley, Neumark-Sztainer, Story, & Bou-
telle, 2010; Cullen, Baranowski, Rittenberry, & Olvera, 2000; Davi-
son & Birch, 2001a, Davison & Birch, 2001b; O'Connor, Hughes, &
Watson et al., 2010) Research has also shown that children exposed
to a high level of food restriction are more likely to engage in un-
healthy eating behaviors (e.g. emotional eating, eating in the


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:fall0075@umn.edu
mailto:macl0029@umn.edu
mailto:larsonn@umn.edu
mailto:jberge@umn.edu
mailto:neumark@epi.umn.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.appet.2015.08.026&domain=pdf
www.sciencedirect.com/science/journal/01956663
www.elsevier.com/locate/appet
http://dx.doi.org/10.1016/j.appet.2015.08.026
http://dx.doi.org/10.1016/j.appet.2015.08.026
http://dx.doi.org/10.1016/j.appet.2015.08.026

KA. Loth et al. / Appetite 96 (2016) 80—86 81

absence of hunger), (Birch & Fisher, 1998; Birch, Fisher, & Davison,
2003; Carper, Orlet Fisher, & Birch, 2000; Fisher & Birch, 1999;
Fisher & Birch, 1999a) and have overall less healthful dietary
intake (e.g. more frequent consumption of palatable snack foods,
less frequent consumption of fruits and vegetables). (Fisher & Birch,
1999; Birch et al., 2003; Galloway, Fiorito, Francis, & Birch, 2006;
Gregory, Paxton, & Brozovic, 2010) However, questions remain as
to the most effective way for parents to positively influence the
dietary patterns of their adolescent child, while allowing for age-
appropriate autonomy over food choices. One significant limita-
tion in the current literature is that the relationship between
different types of parental influence and adolescent dietary intake
(e.g. home food availability, parent modeling, and food restriction)
are typically examined separately. (Birch & Fisher, 1998) Given the
reality that multiple forms of parental influence on adolescent di-
etary intake co-occur, it is critical to further explore a combination
of parental behaviors. For example, a parent models dietary intake
for their child daily, while at the same time exerting a certain level
of food restriction through the food rules (e.g. vegetables before
dessert), limits (e.g. just one cookie), and norms (e.g. no sweets at
home). Furthermore, both parent modeling and food restriction
behaviors occur within the context of home food availability
influenced by the parents. Developing a better understanding of
these complexities could inform more effective nutrition in-
terventions and would allow physicians to provide more compre-
hensive recommendations to parents.

A 2014 article by Couch et al. aimed to fill this gap by examining
the amount of variance in child dietary quality that could be
explained by a combination of sociocultural and physical home
food environment variables. (Couch, Glanz, Zhou, Sallis, & Saelens,
2014) Overall, Couch et al. found that the combination of socio-
cultural and physical home food environment variables assessed
explained 9%—21% of the variance in various measures of child di-
etary quality and therefore concluded that factors associated with
both food-related parenting practices and food availability need to
be considered when designing dietary interventions for children.
The authors also noted that generalizability of study findings was
limited to highly educated parents of children in the 6—11 age range
(Couch et al., 2014), leaving additional unanswered questions about
the role of the overall home food environment in the dietary intake
patterns of adolescents from diverse backgrounds.

The overall goal of the current paper is to extend results from
previous research (Berge et al., 2014, Berge, Wall, Bauer &
Neumark-Sztainer, 2010; Couch et al., 2014) by exploring the indi-
vidual and combined relationships between three aspects of the
overall family eating environment and dietary intake outcomes
within a racially/ethnically and socioeconomically diverse sample
of parent—adolescent pairs. Thus, the first aim of this research
study is to examine associations among three aspects of parental
influence in the home that contribute to the overall family eating
environment (home food availability, role modeling, and food re-
striction), and markers of adolescent dietary intake, including
fruits/vegetables, sugar-sweetened beverages, and palatable (low
nutrient energy dense) snack foods. The second aim is to explore
the combined relationship between these three aspects of the
family eating environment and adolescent dietary intake. Based on
findings from previous research, (Arcan et al., 2007; Birch & Fisher,
1998; Boutelle, Fulkerson, Neumark-Sztainer, Story, & French,
2007; Burgess-Champoux, Larson, Neumark-Sztainer, Hannan, &
Story, 2009; Davison & Birch, 2001a, 2001b; Faith, Scanlon, Birch,
Francis, & Sherry, 2004a; Fisher & Birch, 1999; Larson, Wall, Story, &
Neumark-Sztainer, 2013; Rosenkranz & Dzewaltowski, 2008) we
hypothesized that a family eating environment characterized by
the combination of access to healthy foods at home, healthful
parental role modeling, and low food restriction would be

associated with a healthy dietary intake in adolescents. We further
hypothesized that a family eating environment characterized by
poor access to healthy foods at home, unhealthy parental modeling,
and high overall food restriction would be associated with un-
healthy adolescent dietary intake.

2. Methods
2.1. Study design and population

Data for these analyses were drawn from two coordinated,
population-based studies. EAT 2010 (Eating and Activity in Teens) is
a population-based study of 2793 adolescents from 20 urban public
schools in Minnesota designed to examine dietary intake, weight
status, and associated factors. Adolescents completed surveys and
anthropometric measures during 2009—2010. Project F-EAT (Fam-
ilies and Eating and Activity among Teens) was designed to
examine factors within the family environment of potential rele-
vance to adolescent weight-related behaviors. Survey data for
Project F-EAT were collected via mail or phone from up to two
parents or other caregivers identified by the adolescents in EAT
2010 (77.6% response rate, n = 3709). Additional details on study
design, data collection methods, and survey development can be
found elsewhere. (Bruening, MacLehose, Loth, Story, & Neumark-
Sztainer, 2012; Larson et al., 2013; Loth, MacLehose, Fulkerson,
Crow, & Neumark-Sztainer, 2013; Neumark-Sztainer et al., 2012) All
study procedures were approved by the University of Minnesota's
Institutional Review Board Human Subjects Committee and
participating school districts.

The current analytic sample includes EAT 2010 participants who
completed both the EAT 2010 student survey and the Youth and
Adolescent Food Frequency Questionnaire (FFQ) (Rockett,
Breitenbach & Frazier, et al, 1997, Rockett, Wolf & Colditz, 1995)
and had at least one parent/caregiver that they lived with at least
50% of the time respond to the Project F-EAT parent survey. When
two parents/caregivers responded separately to the Project F-EAT
parent survey, an algorithm was utilized to identify a primary
parent to include in the current analyses; the algorithm took into
account parent gender (preference given to mothers) and parent/
child relationship (e.g. preference given to biological parent over
stepparent and parent over grandparent). The final sample con-
sisted of 2382 adolescent-parent pairs. Additional details about the
sample demographics are included in Table 2.

2.2. Survey development and measures

Items were drawn from both the EAT 2010 student survey and
Project F-EAT parent survey to allow for a comprehensive assess-
ment of the family eating environment. Information on home food
availability, parent modeling, adolescent dietary intake, and de-
mographics were reported by adolescents on the EAT 2010 student
survey and FFQ. Information on parents' food restriction and de-
mographics were collected on the Project F-EAT parent survey. Both
the EAT 2010 and F-EAT surveys underwent extensive piloting,
including test-retest reliability testing by adolescents and parents,
respectively. The Project F-EAT parent survey was additionally
reviewed by an interdisciplinary panel of content experts and bi-
cultural staff from the Wilder Research Foundation for cultural
appropriateness and face validity. Additional details on survey
development have been previously published. (Bruening et al.,
2012; Larson et al., 2013; Loth et al., 2013) All measures used in
analyses are described in detail in Table 1.



82

Table 1
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Measures of adolescent dietary intake, home food environment, parent modeling, food restriction, and socio-demographic characteristic variables used in the analyses.

Measure

Description/Questions

Exposure variables: Overall family eating environment
Home food environment

Parent modeling

Overall Food restriction

Overall family eating environment profiles

Outcome variable: Adolescent dietary intake
Fruits and vegetables, sugar sweetened
beverages, and snack foods

Covariates: Socio-demographic characteristics
Race/ethnicity, age, socioeconomic status

Home food environment was assessed by asking adolescents eight questions about the availability of
different food items in their home (Boutelle et al., 2007):
e How often are the following true? ‘Fruits and vegetables are available in my home’; Vegetables are
served at dinner in my home’; ‘In my home, there is fresh fruit on the counter, table or somewhere
where | can easily get it’; ‘In my home there are cut-up vegetables in the fridge for me to eat’; ‘I
have junk food in my home’; ‘Potato chips or other salty snack foods are available in my home’;
‘Chocolate or other candy is available in my home’; and ‘Soda pop is available in my home.
For each question, four response options were offered ranging from never to always. An overall
home food environment score was created by adding 1 point for an adolescent response of
‘usual’ or ‘always’ for each of the possible healthy home food availability questions (fruits/
vegetables, vegetables at dinner, fresh fruit on the counter, cut-up vegetables in the fridge) and by
subtracting 1 point for an adolescent response of ‘usual’ or ‘always’ for each of the 4 possible
unhealthy home food availability questions (junk food, potato chips, chocolate, and soda pop).
An overall home food environment score was assigned, ranging from —4 (unhealthy home food
environment) to +4 (healthy home food environment) and dichotomized at the median of this
range with lower scores representing an unhealthy overall home food environment.
Test re-test r's for the individual items that made up this score ranged from 0.54 to 0.74.
Parent modeling was assessed by parents response to four questions:
Thinking back over the past week, how many servings of fruit did you eat on a typical day? (A
serving is a half cup of fruit or 100% fruit juice, or a medium piece of fruit).
Thinking back over the past week, how many servings of vegetables did you eat on a typical day? (A
serving is a half cup of cooked vegetables or 1 cup of raw vegetables).
Response options included ‘zero servings per day’, ‘less than one serving per day’, ‘1 serving per day’, 2
servings per day’, ‘3 servings per day’, ‘4 servings per day’, and ‘5 or more servings per day’.
Thinking back over the past week, how often did you drink sugar-sweetened beverages (regular
soda pop, Kool-Aid)?
Response options included ‘less than once per week’, ‘1 drink per week’, 2—4 drinks per week’, ‘5—6
drinks per week’, ‘1 per day’, 2 or more per day’.
In the past week, how often did you eat something from a fast food restaurant, such as McDonald's,
Burger King, Domino's or similar places?
Response options included, ‘never’, ‘1-2 times’, 3—4 times’, ‘5—6 times’, ‘7 times’, and ‘more than 7
times’.
e A total parent role modeling score was created by averaging responses to each of these four
questions to assign an overall food modeling score ranging from —2 (poor overall modeling)
to +2 (high overall modeling) and dichotomized at the median of this range with lower scores
representing poor overall modeling.
Food restriction was measured using six items from the eight-item Food Restriction Subscale, taken
from the Child Feeding Questionnaire (Birch et al, 2001). The two items not included from the
original subscale addressed measures less appropriate for an adolescent population (e.g. using food
as a reward).
The four response options were available ranging from disagree to agree. The food restriction
score was created by averaging responses across all six items to assign an overall restriction
score ranging from 1 (low restriction) to 4 (high restriction) and dichotomized at the midpoint of
this range with lower scores representing low overall food restriction.
Restriction: test-retest r = 0.72, Cronbach's Alpha 0.86
Each home environment was assigned a score of high or low (cutpoints described above) for each of
three environmental influences (home environment, parental modeling, and food restriction)
resulting in the creation of eight unique overall family eating environment profiles.

Dietary intake was assessed with the 149-item Youth and Adolescent FFQ. (Rockett et al., 1997;
Rockett et al., 1995)

Intakes of fruits and vegetables, sugar-sweetened beverages and palatable snack foods (low
nutrient, energy dense) were examined. Specific foods included in each of these groups have
previously been described. (Burgess-Champoux et al., 2009; Neumark-Sztainer et al., 2002;
Neumark-Sztainer, Hannan, Story, Croll, & Perry, 2003)

e A serving of snack food was defined by units such as one small bag, one pack, and one slice as
appropriate for the item. The total number of daily snack food servings was estimated by
summing the reported consumption of the 21 food items.

The sugar-sweetened drinks included were non-diet soda and fruit drinks with one serving
defined as the equivalent of a glass or can.

The reliability and validity of the Youth and Adolescent FFQ have been examined in prior studies
that concluded the tool provides acceptable estimates of dietary intake for groups. (Perks,
Roemmich & Sandow-Pajewski, et al, 2000; Rockett et al., 1997; Rockett et al., 1995)

Adolescents' and parents' race/ethnicity, age and parents' educational attainment were assessed by
self-report in adolescents and parents respectively.

2.3. Statistical analysis

restriction) were dichotomized at the median (Table 1). Please note
that we chose to examine and report categorical data, rather than

Scores for each of the three family eating environment con- use raw scores of these three measured factors in an effort to
structs (home food environment, parent modeling, and overall food facilitate ease of interpretation of the results for each of the
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Table 2
Family eating environment profiles by adolescent demographic characteristics.

Low! healthy home food availability

High' healthy home food availability

Adolescent Unhealthy Unhealthy Healthy Healthy Unhealthy Unhealthy Healthy Healthy
characteristics modeling, modeling, modeling, modeling, modeling, modeling, modeling, modeling,
high restrict low restrict high restrict low restrict low restrict high restrict high restrict low restrict

Overall N % % % % % % % %

2112 184 5.1 18.1 49 21.0 16.3 9.4 6.7
Gender
Male 968 17.3 4.9 17.6 53 214 18.0 10.0 5.6
Female 1146 194 53 18.6 4.6 20.7 14.9 8.8 7.7
Race/ethnicity
White 460 9.3 3.7 213 20 19.6 25.2 6.3 12.8
Black 550 24.2 44 184 4.9 20.2 14.0 9.3 4.7
Asian 365 17. 5.0 18.2 1.9 26.5 174 8.3 5.0
Hispanic 440 214 8.4 123 121 18.6 64 14.8 6.1
Mixed/other 295 184 3.8 215 27 21.8 20.1 7.9 3.8
Socioeconomic Status
Low 793 223 5.3 20.7 6.8 18.1 12.3 9.6 4.9
Low-middle 456 20.0 5.7 20.2 53 22.6 14.5 8.3 35
Middle 351 16.2 5.4 18.0 29 24.2 16.5 9.4 74
Middle-high 289 135 2.8 149 3.8 228 239 9.0 9.3
High 174 4.0 5.2 9.8 1.7 20.7 293 10.9 184

Notes.

! High and low categories for the home food availability and parental modeling were determined by cutting at the median of the scale range. High and low categories for the

food restriction scale were determined by cutting at the measure midpoint.

**Bolding indicates a significant difference with columns separate for each demographic characteristic. Statistically significant difference set at p < 0.05 level.

subsequent analyses conducted. It is important to highlight, how-
ever, that Results presented in Table 3, rerun using continuous
scales, were largely the same. This suggests that, overall, findings
were robust across both analytical approaches.

Using these three dichotomized constructs (home food envi-
ronment, parent modeling and overall food restriction), an eight
level categorical variable was created to summarize the distribution
of different combinations of home food availability, parental role
modeling, and food restriction. Demographic variables and weight
status were compared across the eight overall family eating envi-
ronment profiles (e.g. high healthy home food environment/high
positive parent modeling/low food restriction or low healthy home
food environment/low positive parent modeling/high food re-
striction) using chi-square and F-tests.

Next, a series of linear regression models was fit to examine
associations among three aspects of parental influence that
contribute to the overall family eating environment, and markers of

Table 3

adolescent dietary intake (Aim 1). Each of the dichotomous family
eating environment variables (availability, modeling, and restric-
tion) was included as the main predictor variable in separate
regression models. Nine separate linear regression models were fit;
each of 3 dichotomous family eating environment variables
(availability, modeling, and restriction) was included as the main
predictor variable in separate regression models for each of the 3
dependent variables (daily servings of fruits and vegetables, sugar-
sweetened beverages, and palatable snack foods). Adolescent age,
gender, race/ethnicity, and socioeconomic status were included as
covariates in all models. Following each of the linear models, the
adjusted mean daily servings for the dependent variables was
computed for each level of the independent eating environment
variables of interest.

Finally, to estimate whether markers of adolescent dietary
intake differed by overall family eating environment profiles (Aim
2), we modeled each of the 3 dependent dietary intake variables

Adjusted mean daily servings of food items consumed by adolescents at high versus low levels of healthy home food availability, positive parent modeling, and food restriction.

Family eating environment variables

Daily servings consumed adjusted’ mean (95% CI)

Fruits and vegetables

Palatable (low nutrient energy dense) snack foods

Sugar-sweetened beverages

Healthy home food availability

High? 3.31(3.16, 341) 2.23(2.09, 2.38) 0.65 (0.60, 0.70)
Low 2.31(2.18, 2.45) 2.62 (2.46, 2.78) 0.95 (0.89, 1.00)
p-value <0.01 <0.01 <0.01
Healthy parent modeling
High? 3.03 (2.85,3.21) 2.27 (2.05, 2.48) 0.64 (0.57, 0.72)
Low 2.79 (2.68, 2.90) 2.53 (2.40, 2.65) 0.84 (0.80, 0.88)
p-value 0.03 0.04 <0.01
Food restriction
High? 2.97 (2.84, 3.10) 2.58(2.43,2.73) 0.79 (0.74, 0.84)
Low 2.71(2.57, 2.84) 2.31(2.15,247) 0.79 (0.73, 0.84)
p-value <0.01 0.01 0.87

Notes.

1 Models were adjusted for adolescent age, race/ethnicity, and socioeconomic status.

2 High and low categories for the home food availability and parental modeling were determined by cutting at the median of the scale range. High and low categories for the

food restriction scale were determined by cutting at the measure midpoint.
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using separate linear regression models, with all combinations of
home food availability, parent modeling, and food restriction as the
main predictor. This overall family eating environment profile was a
categorical 8 level variable (Table 1) and was modeled using
dummy variables for maximum flexibility. Adolescent age, gender,
race/ethnicity, and socioeconomic status were included as cova-
riates in all models. All analyses were performed in Stata v13.

3. Results

3.1. Family eating environment profiles and demographic
characteristics of adolescents and families

Home food environments generally differed by adolescent race/
ethnicity and family socioeconomic status (Table 2). For example, in
unadjusted analyses, differences across adolescent race/ethnicity
(p < 0.01) were observed by the family eating environment profile.
For example, the combination of home healthy food availability, a
high level of healthy parental role modeling, and low use of food
restriction, which is the conceptualized “most healthful family eating
environment profile” was observed in 12.8% of white adolescents,
4.7% of African American adolescents, 5.0% of Asian American (pri-
marily Hmong) adolescents, 6.1% of Hispanic adolescents, and 3.8% of
adolescents with a mixed/other racial background.

3.2. Associations between home food availability, parent modeling,
and parent food restriction and adolescent dietary intake

Results from the models examining associations between home
food availability, parent modeling, and food restriction with
markers of adolescent dietary intake are presented in Table 3. Each
of the models described below included age, gender, race/ethnicity,
and socioeconomic status as covariates.

Home healthy food availability was positively associated with
daily consumption of fruits and vegetables (High: 3.31 daily serv-
ings vs. Low: 2.31 daily servings; p < 0.01). A significant, negative
association between healthy home food availability and con-
sumption of sugar-sweetened beverages (High: 0.65 daily servings
vs Low: 0.95 daily servings; p < 0.01) and palatable snack foods
(High 2.23 daily servings vs Low: 2.62 daily servings; p < 0.01) was
observed. Positive parent modeling was associated with greater
daily consumption of fruits and vegetables (High: 3.03 daily serv-
ings vs Low: 2.79 daily servings; p = 0.03). Further, positive parent
modeling was also found to be associated with consumption of
fewer sugar-sweetened beverages (High: 0.64 daily servings vs.
Low 0.84 daily servings; p < 0.01) and fewer palatable snack foods
(High 2.27 daily servings vs. Low 2.53 daily servings; p = 0.04).
Food restriction was positively associated with daily consumption
of fruits and vegetables (High: 2.97 daily servings vs. Low 2.71 daily
servings; p < 0.01) and palatable snack foods (High: 2.58 daily
servings vs. Low 2.31 daily servings; p = 0.01). Food restriction was
not significantly associated with sugar-sweetened beverage
consumption.

3.3. Associations between family eating environment profiles and
adolescent dietary intake

Profiles were created to summarize the distribution of different
combinations of home food availability, parental role modeling, and
food restriction. Associations between these eight family eating
environment profiles and adolescent dietary intake are outlined in
Table 4. These models also included age, gender, race/ethnicity, and
socioeconomic status as covariates.

Home food availability was the component of the family eating
environment profile that contributed most heavily to significant

differences in daily fruit and vegetable servings. Food environment
profiles that differed on parental modeling or level of food re-
striction were not associated with statistically significant differ-
ences in daily fruit and vegetable consumption among adolescents.

Daily consumption of palatable snack foods was lowest among
adolescents who lived in an environment characterized by high
healthy home food availability, positive parent modeling and a low
level of food restriction [1.86 daily servings] and highest among
adolescents living in an environment characterized by low healthy
home food availability, poor parent modeling and a high level of
food restriction [2.87 daily servings].

With regard to daily consumption of sugar-sweetened bever-
ages, adolescents who lived in an environment characterized by
high healthy home food availability, positive parental modeling,
and a low level of food restriction consumed the fewest daily
servings of sugar-sweetened beverages [0.49 daily servings]. Ado-
lescents exposed to low healthy home food availability and a high
level of overall restriction consumed the most daily servings of
sugar-sweetened beverages, whether parental modeling was pos-
itive (1.01 daily servings) or poor (0.98 daily servings). Results
indicate that in some instances the food restriction component of
the home environment profile was a significant contributing factor
to observed differences. For example, among adolescents exposed
to low healthy home food availability and unhealthy parent
modeling, those who experienced a low level of restriction
consumed 0.64 daily servings of sugar-sweetened beverages as
compared to the 0.98 consumed by adolescents who experienced a
high level of restriction (p < 0.01).

4. Discussion

This paper examined individual and combined associations
between three aspects of the family eating environment (home
food availability, parental modeling, and food restriction) and
markers of adolescent dietary intake. Findings revealed that
healthy home food availability was positively associated with
intake of fruits/vegetables and negatively associated with intake of
sugar-sweetened beverages and palatable snack foods. Parental
modeling of healthful eating was negatively associated with sugar-
sweetened beverage consumption in adolescents. Food restriction
was positively associated with consumption of fruits and vegeta-
bles and palatable snack foods. Examination of associations be-
tween family eating environment profiles and adolescent dietary
intake revealed that it was the home food availability component of
the family eating environment profiles that was associated with
observed differences in the average daily servings of fruits/vege-
tables consumed, whereas the parental modeling and food re-
striction components contributed to observed significant
differences in the consumption of sugar-sweetened beverages and
palatable snack foods.

In general, findings indicate that among the three aspects of the
family eating environment explored, access to a healthy home food
environment was most strongly and consistently associated with
markers of healthy dietary intake among adolescents. For example,
with a few nuances, the level of healthy home food availability was
the primary environment profile factor to contribute to observed
differences in daily intake of fruits and vegetables. These findings
suggest that while adolescents have an elevated level of autonomy
over food choices compared to younger children, both as a result of
time spent outside of the home (e.g. school, friend's homes, etc.)
and an increased ability to seek out foods on their own (e.g. more
spending money; increased ease of self-transportation via bus,
bike, motor vehicle, etc.), the foods available to them in their home
environment continue to play a significant role in their daily intake
of healthful foods.
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Adjusted daily servings' of food items consumed by adolescents with different overall family eating environment profiles.

85

Family eating

Daily servings consumed adjusted' mean (95% CI)

le::;/tl:lrlc:;ment Fruits and vegetables Palatable (low nutrient Sugar sweetened beverages
energy dense) snack foods
High? healthy Healthy modeling Low? restriction 3.34(2.99,3.70)? 1.86 (1.45, 2.27)* 0.49 (0.35,0.63)?
home food High restriction 3.31(3.01, 3.61) 2.22(1.87,2.57)° 0.65 (0.53, 0.77) *
availability Unhealthy modeling Low restriction 3.12 (2.89, 3.34)? 2.17 (191, 2.44)° 0.67 (0.58, 0.76)°
High restriction 3.38 (3.18,3.58) 239 (2.16, 2.63)° 0.68 (0.60, 0.76)°
Low healthy Healthy modeling Low restriction 2.63 (2.21, 3.05)° 2.81(2.32,3.30) b¢ 0.83 (0.66, 0.99) P¢
home food High restriction 2.19 (1.98, 2.40)° 246 (2.20, 2.71)° 1.01 (0.93, 1.10)¢
availability Unhealthy modeling Low restriction 236 (1.95, 2.76)° 2.18 (1.70, 2.65)° 0.64 (0.48, 0.81) *°
High restriction 2.35(2.13, 2.57)° 2.87 (2.62, 3.13)° 0.98 (0.89, 1.07)°
Notes.

1 Adjusted for adolescent age, race/ethnicity, and socioeconomic status.

2 High and low categories for the home food availability and parental modeling were determined by cutting at the median of the scale range. High and low categories for the

food restriction scale were determined by cutting at the measure midpoint.

**Different superscript letters indicate statistically significant differences observed between set of 8 values within each column. Statistically significant difference set at

p < 0.05 level.

The relationship between restrictive food-related parenting
practices on child weight and dietary intake patterns has recently
emerged as a topic of discussion and debate within the field.
Findings from several laboratory research studies have suggested
that while parents often adopt restrictive feeding practices in an
effort to promote healthy eating behaviors the use of food restric-
tion can be counterproductive, possibly leading to avoidance or
dislike of “pressured foods” and overconsumption of “restricted
foods” once parental control is removed. On the other hand, several
cross-sectional and prospective research studies have found a high
level of parental enforcement of limits and restrictions to be asso-
ciated with improved markers of dietary intake. (Couch et al., 2014;
Faith et al., 20044a, 2004b; Johannsen, Johannsen, & Specker, 2006)
Thus, although the use of less-controlling food-related parenting
practices is increasingly supported as a method to promote a
healthy dietary intake and a healthy weight for children, (Krebs &
Jacobson, 2003) evidence of the clear association between food-
related parenting practices and dietary intake remains equivocal
and the results of this study contribute new information to this
conversation. The examination of the relationship between food
restriction and adolescent dietary intake outcomes yielded several
significant associations. Individually, food restriction was found to
be positively associated with both healthful (i.e., fruit and vegetable
intake), as well as unhealthful (i.e., sugar-sweetened beverage
intake) adolescent dietary intake. Further, the food restriction
component of the overall family food environment profiles some-
times contributed to observed differences in palatable snack foods
and sugar-sweetened beverages. When examining individual as-
sociations, higher levels of food restriction were only found to be
significantly associated with greater daily consumption of palatable
snack foods. Further, food restriction as a component of the overall
family eating environment profile contributed significantly to some
observed differences in palatable snack food and sugar-sweetened
beverage consumption, although some heterogeneity of associa-
tions was also observed. For example, adolescents exposed to low
levels of food restriction consumed fewer daily servings of palat-
able snack foods and sugar-sweetened beverages than their coun-
terparts living in otherwise similar healthy environments (high
healthy home food availability and high positive parent modeling)
who were exposed to high levels of restriction.

The current study was marked by several strengths. The large,
diverse, population-based sample in the current study allows for
generalizability of the study findings to other similarly diverse
populations. Further, the large number of measures assessing

unique components of the overall home food environment allowed
for a novel exploration into how these variables, both individually
and in combination, are associated with dietary intake in adoles-
cents. However, because data were collected within a large epide-
miological study, it was not feasible to use “gold-standard”
measures for all items assessed. Some of our items were well-
validated and comprehensively measured constructs (e.g. food re-
striction) whereas other measures were more limited in scope (e.g.
parental modeling); observed findings should be interpreted with
limitations of these measures in mind. Further, this paper did not
explore the potential role of child or parent BMI in the relationship
between aspects of home food environment and adolescent dietary
intake.

Finally, it is important to note that given the cross-sectional
nature of the data in the current study, it is not possible to
discern the direction of the observed associations; for example, it
might be that food restriction by parents leads to greater con-
sumption of particular food items (e.g. soda, sweets) once this re-
striction is removed (e.g. adolescent is not with the parent), or it
might be that parents utilize a higher level of restriction in response
to adolescents who are already over-consuming unhealthy food
items. It is highly likely that the relationship between parental food
restriction and dietary intake is bidirectional; that is, whereas high
levels of food restriction have been shown to lead to over-
consumption of restricted food items, parents are compelled to
utilize higher levels of food restriction with adolescents who over-
consume unhealthy foods in an effort to help curb their child's
intake of these food items. Clearly, additional research, utilizing
mixed-methods approaches (e.g., longitudinal survey data in
conjunction with observational data collection or ecological
momentary assessment) is needed to help clarify the relationship
between parental food restriction and child dietary intake prior to
making specific recommendations to parents and health care
providers.

5. Conclusion

Previous research has suggested that parents have the oppor-
tunity to influence their child's dietary intake in a variety of ways,
including through decisions they make about what foods are
available within their home, what food choices they model for their
adolescent child, and the level of food restriction they exert over
their child. Results from this investigation indicate that, among the
three aspects of the family eating environment explored, the
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provision of a home healthy food environment was most consis-
tently associated with markers of a healthy dietary intake in
adolescents.
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