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Abstract

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 environment 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 negatively associated with soda and snack food intake in adolescents. Healthy parental
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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 restriction 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.

Introduction

National data indicate that the majority of adolescents fail to comply with dietary
recommendations for health. 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 research to inform
strengthening of current intervention efforts designed to improve dietary patterns.? In
particular, the need to identify factors with the potential to positively impact adolescent
dietary intake patterns is a public health priority.3-°

Research has demonstrated that parents can positively influence their children’s dietary
intake by providing healthful foods at home and modeling healthful food choices.6-12
Research has also shown that children exposed to a high level of food restriction are more
likely to engage in unhealthy eating behaviors (e.g. emotional eating, eating in the absence
of hunger),11:13-16 and have overall less healthful dietary intake (e.g. more frequent
consumption of palatable snack foods, less frequent consumption of fruits and
vegetables).1416-18 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 limitation 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.11 Given the reality that multiple forms of parental influence on
adolescent dietary 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 interventions and would allow
physicians to provide more comprehensive 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.1® Overall, Couch et al found that the combination of
sociocultural and physical home food environment variables assessed explained 9% to 21%
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of the variance in various measures of child dietary 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 rangel9, 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®-21 by
exploring the individual 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 restriction), 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,11:14.22-28 \ye 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 unhealthy adolescent dietary intake.

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 2,793 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 (Families and Eating and Activity among Teens) was designed
to examine factors within the family environment of potential relevance 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.25:29-31 Al 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)32:33 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
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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 consisted
of 2,382 adolescent-parent pairs. Additional details about the sample demographics are
included in Table 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 assessment of the family eating environment. Information on
home food availability, parent modeling, adolescent dietary intake, and demographics were
reported by adolescents on the EAT 2010 student survey and FFQ. Information on parents’
food restriction and demographics were collected on the Project FEAT 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 FEAT 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.25:29:30 A]|
measures used in analyses are described in detail in Table 1.

Statistical Analysis

Scores for each of the three family eating environment constructs (home food environment,
parent modeling, and overall food restriction) were dichotomized at the median (Table 1).
Please note that we chose to examine and report categorical data, rather than use raw scores
of these three measured factors in an effort to facilitate ease of interpretation of the results
for each of the subsequent analyses conducted. It is important to highlight, however, 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 environment, 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 environment 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 restriction) 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 adolescent dietary intake (Aim 1). Each of the dichotomous family eating
environment variables (availability, modeling, and restriction) 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
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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 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 covariates in all models. All analyses were
performed in Stata v13.

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 (primarily Hmong)
adolescents, 6.1% of Hispanic adolescents, and 3.8% of adolescents with a mixed/other
racial background.

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 servings vs. Low: 2.31 daily servings; p<0.01). A
significant, negative association between healthy home food availability and consumption 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 servings 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
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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.

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 restriction
were not associated with statistically significant differences 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 beverages, 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]. Adolescents 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 positive (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).

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 vegetables and palatable snack foods. Examination of associations between family
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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/vegetables consumed, whereas
the parental modeling and food restriction 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.

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 restriction 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 associated with
improved markers of dietary intake.19:24:34.35 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,38 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 sometimes contributed to observed differences in
palatable snack foods and sugar-sweetened beverages. When examining individual
associations, 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 associations was also observed. For example,
adolescents exposed to low levels of food restriction consumed fewer daily servings of
palatable snack foods and sugar-sweetened beverages than their counterparts living in
otherwise similar healthy environments (high healthy home food availability and high
positive parent modeling) who were exposed to high levels of restriction.
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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
adolescents. However, because data were collected within a large epidemiological 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 restriction)
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 consumption of particular food
items (e.g. soda, sweets) once this restriction 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 overconsumption 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.

Conclusion

Previous research has suggested that parents have the opportunity 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
provision of a home healthy food environment was most consistently associated with
markers of a healthy dietary intake in adolescents.
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Highlights
Healthy food at home was positively associated with fruit/vegetable intake.
Healthy food at home was negatively associated with soda consumption.

Healthy food at home was negatively associated with palatable snack food
intake.

Food restriction was positively associated with fruit/vegetable consumption.

Food restriction was positively associated with palatable snack food intake.

Appetite. Author manuscript; available in PMC 2017 January 01.



Page 13

Loth et al.

"|041U0d Po0y |[eJaA0 MO] Bunuasaidal $8109s Jamo|
yum abuel sy Jo utodpiw 8y 1e paziwoloydip pue (Uonorisal ybiy) ¢ 01 (Uonowsas moj) T wody Buibuel 8109 UOIIOLISAI |[eIdA0 Ue ubisse 0 swiall
XIS || $S049e sasuodsal Buibeiane Ag paeald sem 8109S UOIDLIISa) ooy ay L “9a.be 0} aaibesip wouy Buibues ajgejrene aiam suondo asuodsal inoy ay L .

‘(plemai e se pooy Buisn *6-8) uoireindod juadssjope ue Joy sjeridoidde
$S9] SaINSeall Passalppe 81aM 8]edsgns UoI191ISal [eulBbLIO Ul WOJL PapNjoUl 10U SWall 0M] 3y | “Spooy ajgerejed 031 ssadde Bunolisal Aq Bunes s,pjiyo
e [0u02 0} Jdwiale s, Juased e ainseaw 0} paubisap 8[eISqNS B ‘9[eISqNS UONILISEY Wial-1yb1a 8yl woiy swall XIs Buisn painsesw Sem UONdLIISal pooS .

" gddreuuonsand Buipsed plyd sy
W0y uae) (1ea-03-ainssaid pue UoNOLISal Pooy “a'1) saonoeld Bunuased pare|a1-pooy JO SIONIISUOI OM] WOJY $8109S BUILIGLIOD A PaINSEaW SBM |0UOD POOY |[RJIAO

1043U0D P00 ||B49A0

'2/°0-GSG'0 WoJy pabuel 2109s siy) dn spew Jeyl swiall [enpIAIPUL 8y} J0} S, 1S8)-24 1S9 | D

‘Buijapow
11eJano Jood Bunuasaidal $8109s Jamo| yim abuel SIy) Jo Uelpaw ay) Je paziwoloydip pue (Burjapow |jesano ybiy) z+ 01 (buijapow [e4ano ood) z— wouy
Buibues a109s Buljapow pooy |[esaA0 ue ubisse 01 suonsanb Inoy asayl Jo Yyoea 01 sasuodsal Buibelane Ag pareald sem 2109s Buljapow ajo. Juaied |10 v .

", SaWI} / Uey) adow, pue ‘,sawn /, ‘,sawn 9-G, ‘,sawin y—¢, ‘ sewn z-T, ‘. 4ansu, ‘papnjoul suondo asuodsay

¢saoe|d Jejiwis Jo s,oulwoq ‘Buryf Jabing ‘s,pleuogolA Se Yyans ‘Jueineisal pooy 1se) e Wwols Bulyiswos 1ea noA pip usyo moy ‘yaam ised ayy uj

" Rep Jad a1ow 10 Z, ‘ Aep Jad T, ‘ Moam Jad SYULIP 9—G, ‘ Meam Jad syuLIp y—g, ‘ y9am Jad yuup T, ‘ q9am Jad aduo uey) ssa|, papnjoul suondo asuodsay
¢(prw-1003] ‘dod epos tejnbial) sabeianaq pausleams-1efins yuLip NOA pIp uslo Moy Xaam ised ayl Jano 3oeq Bumuiy L

' Kep Jad sbuintas atow Jo g, pue ‘ Aep

Jad sBuiniss ¢, ‘ Aep Jad sBuinias ¢, “ Aep 1ad sbuinias g, ‘. Aep Jad Buinies T, ‘ Aep Jad Buinlas auo ueyl ssaj, ‘ Aep Jad sBuinias 04az, papnjoul suondo asuodsay
‘(sajqelaban

Mmel Jo dnd T Jo sajqeiahian pax00d Jo dnd Jjey e si BuiAIas ) ¢Aep [ea1dAl e uo 1ea noA pip sa|qe1aban Jo sBuiAlas Auew moy ‘aam ised sy Jano xaeq Bursuly L
‘(nnuy yo

89a1d wnipaw e 1o ‘a21nl 11Ny 9500T 10 11n44 Jo dnd Jjey e si Buinias W) ¢Aep [ea1dAl e uo 183 NoA pIp 1Ny Jo sBuiAias Auew moy ‘Yaam ised ayy JaAo xaeq Bursuiy L
:suonsanb Inoy 03 asuodsai sjuated Aq passasse sem Buljapow ajoJ Juated

BuijapolA Justed

"¥7/°0—¥S'0 WoJy pabuel 2109s siy) dn spew Jey swiall [enpIAIPUL 8y} 10} S, 1S8)-24 1S9 | D

"JUSWUOJIAUS P00} WY |[e4an0 Ayifeayun ue Bupussaidal $8109s Jamoj yim abuel siy} JO UeIpaw 8y} Je paziwojoydip pue
(quswuouiaus pooy swoy Ayieay) y+ 01 (JUSWUOIIAUS POO) swoy Ayfeayun) y— woly Buibuel ‘paubisse Sem 8109S JUSWUOIIAUS POOS SWIOY |[BISAO Uy .

*(dod epos pue ‘arejoaoyd ‘sdiyd oyejod ‘pooy yunl) suonsanb Ajigejieae pooy swoy Ayyfesyun ajqissod 4 ayy

10 yoea 1o} sAemie, 1o [ensn, Jo asuodsal Jusdsajope ue 4oy ulod T Bunoengns Ag pue (abpiy ayl ul sajgelaban dn-1nd ‘18)unod sy} Uo JNJY Ysaly ‘Jauuip

1e sa|qe1aban ‘sajqeiabian/siinig) suonsanb Aljigejiene pooy awoy Ayifeay ajqissod ayl Jo yoea 1oy ,SAemje, 10 ,Jensn, Jo asuodsal Juadsajope ue Joj juiod
T Buippe Aq pajeslo sem 2109S JUSWILOIIAUS POO) SWIOY |[BIBA0 Uy ‘SAem|e 0} JaAau woly Buibues palayjo alam suondo asuodsal Inoy ‘uolisanb yoes o4 .

"awoy Aw ui ajqereAe si dod epos,
pue : awoy Aw ul a|qejIeAe si Apued Jay1o J0 81e[020YD), *,.awoy AW Ul 3|qe|IeAR aJe Spooy Yoeus Aljes 1ayo Jo sdiyd o1e1od, |.awoy Aw ul pooy yunl
aney |, ‘,7ea 0] 8w Joy abpLiy ayy ui sajqeiabian dn-1nd are a1ayy swoy Aw uj, 11196 AjIsea ued | a1aym a1ayMawos 10 a|ge] ‘181unod sy} Uo 1Ny ysaiy

s1 2Jay ‘awoy Aw uj, ,8wWwoy Aw Ul Jauuip e paniss ale sajqe1albia |, awoy Aw ul ajqejrene ate sajqe1aban pue s)ini4, ¢ans Buimol|oy sy ale usyo MoH .

:,z8WOY 118U Ul SWa) Pooy JusIaIp Jo Aljige|renk sy Inoge suolisanb 1yBis sjusassjope Bunise Ag passasse sem JUSLUUOIIAUS POO) BLIOY YL

JuswiuodiAuz poo- swoH

JuswuoIAUg Bulre AjiweS |[edanQ :sajqeldeA ainsodx3

suonsand,uondiuassg

9lnses|N

SasAeuy ayl ul

pasn sajqeLieA onsLg1oeIRyD d1ydeiBowap-0190S pue ‘|0au0) pPoo ‘BuljspolA Jualed IUBLILOIIAUT P00 SWOH ‘aXeiu] Alelal( 1Udsa|opY JO SaINses|n|

T alqel

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2017 January 01.

Appetite. Author manuscript.



Page 14

Loth et al.

‘Ajannoadsal sjualed pue sjuadssjope Ul 1odal-j|as Aq passasse alam juswurele [euoeanps sjuated pue abe ‘Al1o1uyia/aoel sjuased pue ,Sjusdssjopy/

SNJeIS J1LLOU0IB0II0S
‘abe ‘A1o1uyI8/aoey

sonsialoeIRy

2 o1ydeafowsp-0120S :S8relI_A0D)

se'ee'ze 'SAN0IB 1oy axelul Asersip Jo
sajewnsa a|qeidande sapinoid |00} Ay PapN|oUOod Jeyl saIpnis Jolid ul paulwexa uaaq aney O 1Usdsa|opy pue YINoA 8yl 0 ANpifeA pue Ajjigel|al ayL .

"UeD 10 sse|b e J0 JusjeAINba By} Se Paulep BUIAISS BUO UM SYULIP 3N} PUB BPOS 131P-UOU 319M PapN|dul SYULIP Pausisams-Iebns ay | .

'SWall pooy Tz 8y} Jo uondwinsuod pauodas sy Buiwwns Ag payewnss sem sBuiAIes pooy
3oeus Ajrep Jo Jaquinu [e10] 8y "wai ay Jo} areridoidde se 9211s auo pue ‘yoed suo ‘Beq |jews auo e yans siun Ag paulsp Sem pooy 3aeus Jo BulnIes v .

gs'gz'r P8QLIAsAP usag Ajsnoiasid sney sdnoib asay Jo
oea ul papn|oul Spooy 214193ds “paulwexa atem (ssusp ABiaus ‘JusLINU MO]) SPOoy yoeus ajgerered pue sefielanaq pausleams-Iebns ‘sajqeiaban pue s)niy Jo sexelu]
ce'ze' O 1UBDS3|OPY PUR YINOA Wall-61T 8Y) YIIM Passasse Sem axejul Arejaiq

SpPo04 3oeus
pue ‘sabeJanag pauslaams
Jebng ‘sajqelaben pue siniH

axelu| Auelal

@ 1U82S3|0PY :8|qRIIRA BWOJINO

'sa|1jo.d JuswiuodiAus Buires Ajiwey Jjesano anbiun 1ybis Jo uoieald sy uil Bunjnsal (Uonoiilsal pooy pue ‘Buljspow
[ejuaJed JUBLLIUOIIAUS SWOY) SBUSN|JUI [BIUSLLUOIIAUS 831y} JO YIea 1o} (3A0qge paqlasap syulodind) moj 4o ybiy Jo 8109s e paubisse sem JUSWUOIIAUS WOy ydeg

$9]1J01d JUsWUOIIAUT
Buire3 Ajiweo [[e4an0

(02°0 = eyd]V SyoequUOID ‘€/°0 =1 159131-158) :1B8-01-8INSSald ‘98°0 Byd]V S.4oequoiD ‘Z/ 0 =1 1S319J-188) (UOIOLISBY o

suonsand,uondiuassg

alnses|N

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2017 January 01.

Appetite. Author manuscript.



Page 15

Loth et al.

‘|88 §0°0>d 1e 18s oualaip urdlIuBIS Ajeonsnels -onsusloeleyd olydelBowap Yyoes 10y yesedas SUWNOD YIM 80UaIBIp JuediyIubis e sajeaipul Buipjog

*¥

“Julodpiw ainseaw ay} 1e Bumna Ag pauiwisiep
919M [B3S UONDLIISA) POOY B} 10} sa110B31ed M| pue YyBIH “aBuel 3]eds 8y JO UBIpaW 8y} Ye BuImNg Ag paullg)ap aJam Buljapow [elussed pue A)|ige|ieA. pooj aWoY sy} 10} sa110031ed MO pue c@_IH

:S910N
7’81 60T €62 L0Z LT 86 zs (137 vLT ubIH
€6 0'6 6'€Z 822 8¢ 67T 87 GeT 682 ub1y-8IPPIA
vl 6 59T zve 6 08T 'S z91 16€ aIPPIN
g €8 ST 922 € z0z LS 002 95 3|ppIW-Mmo]
61 96 €1 781 89 L0Z €5 €2 6. Mo
sNyel1s J1ou02301d0S
8¢ 6L 102 871z LT §T1Z 8¢ 7’81 562 JoUio/paxIN
T9 8T 9 98T 72T YA '8 7'1e ov d1uedsiH
0'g €8 vLT 592 67T z81 0S LT S9¢ ueIsy
LYy €6 0¥t z0z 67 7’81 a4 e 055 xoelg
871 €9 zse 96T 02 €12 L€ €6 09 SHUM
\ﬁ_o_:_.tm\mumm
Ll 88 67T 102 9Y 987 € 76T vTT afewaS
95 00T 08T v'1e €5 9.1 61 €1 896 I
J18puss
L9 ¥'6 €91 0'1¢ 61 78T s 7’81 C¢ITe
% % % % % % % % N Ire48n0
1011S8y 1011Say 1011S9y 10111s8y 10111s8y 10111S9y 10111S9y 10111s8y Sal1s1av10eaey)D 1U3dS3|opy
Mo ‘ButlspolN | ybiH ‘ButiepoN | ubiH ‘ButlepoN | moT ‘ButjspolN | moT ‘BurispolN | ybiH ‘ButiepoN | mo ‘ButispoN | ubiH ‘Butjspoin
AupresH AupresH Auyyresyun Auyreayun AupresH AupresH Auresyun Auyyeayun

Annigereny pood swoH AuiesH {UbIH

Ay

e|leny pood aWoH AuifesH Mo

Author Manuscript

sansLisoeey) s1ydelbowsaq Juaass|opy Aq S9|1401d JuswuoliAug Buneg AjiweS

¢ ?olgel

Author Manuscript

Author Manuscript

Author Manuscript

Appetite. Author manuscript; available in PMC 2017 January 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Loth et al.

Table 3

Page 16

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

Daily Servings Consumed Adjustedl mean (95% CI)

Family Eating Environment Variables

Fruits and Vegetables

Palatable (Low Nutrient Energy
Dense) Snack Foods

Sugar-sweetened Beverages

Healthy home food availability

High? 3.31(3.16, 3.41) 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?2 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

Highz 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(2.15,2.47) 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.

2High 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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