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Abstract

Objective—To assess associations between adolescents and their friends with regard to sugar-
sweetened beverage (SSB)/diet soda intake, and fast food (FF) restaurant visits.

Design—~Population-based, cross-sectional survey study with direct measures from friends.
Setting—Twenty Minneapolis/St. Paul schools during 2009-2010.
Participants—Adolescents (n=2,043; mean age=14.2+1.9; 46.2% female; 80% non-white).
Main outcome measures—Adolescent SSB/diet soda intake and FF visits.

Analysis—Generalized estimating equation logistic models were used to examine associations
between adolescents’ SSB/diet soda intake and FF visits and similar behaviors in nominated
friends (friend groups, best friends). School-level (middle vs. high school) interactions were
assessed.

Results—Significant associations were found between adolescents and friends behaviors for
each of the beverages assessed (P<0.05), but varied by friendship type and school level. Five of
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six models of FF visits (including all FF visits) were significantly associated (P <0.05) among
adolescents and their friends. Significant interactions by school level were present among
adolescents’ and friends’ FF visits, with associations generally for high school participants
compared to middle school participants (P <0.05).

Conclusions and implications—Findings suggest for many beverages and FF restaurant
types, friends’ behaviors are associated, especially FF visits for older adolescents. Nutrition
education efforts may benefit by integrating the knowledge of the impact of adolescents’ friends
on FF visits.

Introduction

Given the high prevalence of poor dietary intakes during adolescence,! a clearer
understanding is needed regarding factors involved in adolescents’ eating behaviors,
especially the role that friends play. Friends exert substantial influence on the development
of life-long behaviors and beliefs during adolescence,? including health behaviors.3-> Much
of the literature to date has been on adolescents’ perceptions of their friends’ behaviors,
which is clouded by their own attitudes.3:6 Further research on how friends’ behaviors are
related to adolescents’ behaviors is needed to elucidate friends’ potential part in these
relationships.

A small body of literature has examined associations between direct measures of nominated
friends’ eating behaviors and adolescents’ eating behaviors;®-12 findings from these studies
have not been consistent. These studies generally focused on early adolescence, and with
few exceptions, -8 drew from small, homogeneous samples. For example, de la Haye et al.?
found that boys’ intake of unhealthy foods such as fast food (FF), but not sugar-sweetened
beverages (SSBs), was associated among friends in two Australian middle schools. In
another study involving mostly white youth in five moderate/high-income middle schools,
friends’ snack food and SSB intake were associated with adolescent intake of snack food
and SSBs.10 Research has shown an association among high school friends’ FF restaurant
usage, but not for eating breakfast, intake of fruit/vegetables, or high-calorie snacks.8

Adolescence is a critical time in the establishment of life-long eating patterns.1112 Dietary
practices of adolescents shift as youth mature, with older youth reporting poorer overall
nutritional quality compared to younger adolescents.12:13 According to adolescent
development theory,1415 as adolescents move into high school they become increasingly
independent from their parents; with this independence, youth spend more time with their
friends, who may have an impact on their eating behaviors.” However, it is not apparent that
adolescent developmental stage (middle vs. high school) has been examined in studies
assessing nominated friends’ relationship to adolescent eating behaviors.

This study examined associations between adolescents’ and friends’ frequency of SSB
intake and FF restaurant visits from a large, diverse sample. Frequency of SSB intake and
FF restaurant visits were selected, as intake of SSBs and fast food have been found to
predict obesity, generally result in a higher calorie intake, and are of lower nutrition
quality.16:17 Friendship type (friend groups and best friends) and two stages of adolescence
(middle vs. high school) were examined so that the findings would have more utility for
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intervention development. Given the developmental changes throughout adolescence, it was
hypothesized that friends would have greater effects during high school than middle school.

Study design and participants

Instruments

Data were drawn from surveys that were part of EAT-2010 (Eating Among Teens), which is
a multi-level investigation of adolescents (n=2793) eating behaviors, physical activity
patterns, and weight-related outcomes, 18 integrating an ecological perspectivel® with the
Social Cognitive Theory.20 Given the importance of friends during adolescence, the current
study focused on interpersonal (friend) level of the ecological model and how friends’
behaviors are associated with adolescents’ behaviors. Youth (mean age 14.4 + 2.0) from 20
Minneapolis/St. Paul middle schools and high schools completed in-class nutrition, physical
activity, and nominated friend surveys. Trained research staff administered surveys in 106
required health, gym, or science classes. Parental consent for study participation was
received by students under 18 at least 10 days prior to data collection. All participating
students provided assent and received a $10 gift card. The University of Minnesota’s
Institutional Review Board Human Subjects Committee and the research boards of the
participating school districts approved all study protocols. Overall, the sample was 46%
female, 80% non-white, 83% US-born, and over 50% from low/low-middle SES groups
(Table 1).

EAT-2010 student survey—The student survey was a 235-item self-report instrument
assessing factors of relevance to weight-related behaviors among adolescents. Survey
development was guided by a review of previous Project EAT surveys,2122 underwent
expert review for content validity, and was pilot tested with adolescents (n=129) for
reliability.18

Food frequency questionnaire—Dietary intake was assessed with the 152-item Youth/
Adolescent Food Frequency Questionnaire (YAQ), which has undergone extensive testing
for validation and reproducibility.23:24 This instrument offered the most suitable mechanism
for examining dietary intake in a large and diverse population of adolescents.

Friend nomination—~Participants nominated up to six of their fellow students as their
friends22:26 from a roster of all enrolled students at their school. Generic codes were used to
indicate having no friends or having friends who did not attend their school. Nominated
friends who were ranked first in either gender category were identified as “best friends.”
Participants nominated an average of 5.2+1.3 friends, and an average of 2.1+1.7 of those
friends also participated in EAT-2010 themselves. Friends’ survey data were linked for
analyses. Overall, 77% of the original sample of adolescents had at least one friend in the
dataset (n=2126). Because students were sampled from required classes, inclusion in the
sample is presumed to be random, and any friend that was nominated is also expected to be
a random sample of any individual’s nominated friends. A sensitivity analysis was
conducted and results indicated that using all participants with at least one friend provided
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substantively similar results to analyses using a more stringent inclusion criterion (e.g. a
majority of nominated friends). Some students were absent or were unable to complete the
YAQ and/or reported biologically implausible caloric intake (n=83); thus, the analytic
sample for this study was slightly smaller (n=2043).

Frequency of beverage intake—Five variables assessed SSB and diet soda intake
among adolescents and their friends in order to examine relatively low nutrient beverages.
Participants were asked to report on their past year intake of regular soda and diet soda on
the YAQ. Response items ranged from “never/less than 1 glass per month” to *“3 or more
glasses per day.” On the EAT-2010 student survey, students were asked to report past year
consumption of “energy drinks such as Red Bull, Full Throttle, Rockstar, etc.” and “sports
drinks such as Gatorade, Powerade, etc.” Response options ranged from “never” to “more
than 2 per day.” All SSBs was created as an aggregate of regular soda, sports drinks and
energy drinks. Based on the distribution of these variables, intake of each beverage type was
dichotomized to “1 or more servings per week” and “less than 1 serving per week.”

Frequency of fast food restaurant visits—Participants reported their frequency of FF
restaurant visits with the following question in the student survey: “In the past month, how
often did you eat something from the following types of restaurants (include take-out and
delivery)?” Participants selected one of six response categories (“Never,” “1-3 times per
month,” “1-2 times per week,” “3-4 times per week” “5-6 times per week,” and “1 + times
per day”) for each of the following restaurant types: a) Traditional “burger-and-fries” fast
food restaurant (such as McDonald’s, Burger King, Wendy’s, or Culver’s); b) Mexican fast
food restaurant (such as Taco Bell, Taco John’s, or Chipotle); c) fried chicken (such as
KFC); d) sandwich or sub shop (such as Subway, Panera, or Quiznos); and, e) pizza place.
Fast food restaurant visits was assessed continuously as an aggregate (all fast food) of each
type of FF restaurant. Based on the distributions, all fast food restaurant visits was
dichotomized as “3 or more restaurant visits per week” and “less than 3 restaurant visits per
week”’; each sub-category of FF restaurant was dichotomized as “one or more visit/week”
and “less than one restaurant visit per week”. Friend predictor variables. SSBs, diet soda
intake, and FF restaurant visits of each nominated friend were linked by 1D number to each
individual student, allowing for the creation of friends’ predictors that were unique to each
participant. The friend variable cut-offs are identical to those used for the dependent
variables. Friendship types included friend groups and best friends. The friend group
measure included all nominated friends with available data; descriptions of these groups can
be found elsewhere.2’ If more than half of the friends of those in the adolescents’ friend
group reported the behaviors (> 1 SSBs/week, >3 FF restaurant visits/week, >1 visit/week to
each sub-category of FF restaurant), then the friend group was considered to have the
frequency of the behavior. For example, if an adolescent had 4 friends in the sample and 2
friends reported 1 or more SSB/week, then the friend group was considered to have the
frequency of the behavior. This coding allows us to differentiate between the associations in
behaviors of a group as compared to the nominated best friend. Best friends were nominated/
ranked first in either gender category. The prevalence of each adolescent self-reported
behavior was estimated by the friends’ self-reported behaviors. When examining
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associations among best friends, the predicted prevalence of adolescents’ behaviors was
estimated by the best friends’ reporting the key behaviors (>1 SSBs/week, > 3 restaurant
visits/week, >1 visits/week to each sub-category of restaurant) versus not.

Sociodemographic characteristics and body mass index—School-level, gender,
race/ethnicity, US-born status, and socioeconomic status (SES) were self-reported from the
from the EAT-2010 student survey. Participants in 618" grade were classified as being in
middle school; those in 9t-12t" grade were categorized as being in high school. Race/
ethnicity was based on the question: “Do you think of yourself as: 1) White; 2) Black or
African America; 3) Hispanic or Latino; 4) Asian American; 5) Hawaiian or Pacific
Islander; 6) American Indian or Native American?” Adolescents could choose more than
one category, and those with multiple responses were coded as “mixed/other” for analyses.
The primary determinant of SES was parental education level, defined by the higher level of
educational attainment of either parent. Other variables used to assess SES included: family
eligibility for public assistance, eligibility for free or reduced-cost school meals and parental
employment status. An algorithm was developed to avoid classifying youth as high SES,
based on parental education levels, if they were on public assistance, eligible for free/
reduced school meals or had two unemployed parents (or one unemployed parent if from a
single parent household). These variables were also used to assess SES in cases for which
there were missing data or “don’t know” responses for both parents’ educational level 22
Five categories were created (Low, Low-Middle, Middle, Upper-Middle, High). Height and
weight were collected by trained research assistants, using standardized equipment and
procedures.?® Body mass index percentiles-for-age and gender and weight cut-offs were
calculated based on the Center for Disease Control and Prevention guidelines.?®

Other covariates—In order to give an equal weight to adolescents with a different
number of friends included in the sample, a variable was created based on the number of
friends with data. Sports team participation was assessed on the student survey using the
following question: “During the past 12 months, on how many sports teams did you play?”
Responses were coded as “none” or “one or more teams,” and this variable was included
only in models of sports drink intake for the full sample.

Statistical analyses

Adolescents’ FF restaurant visits and SSB/diet soda intake were examined by school level
(middle vs. high school) and across gender, racial/ethnic, US-born status and SES groups.
Chi-square and t-tests were used to estimate whether FF restaurant visits and beverage
intake differed by demographic characteristics. As recommended for these types of social
network analyses,30 generalized estimating equation logistic regression models (accounting
for clustering of students within schools) were used to estimate the association between
SSB/diet soda intake and FF restaurant visits among adolescents and their friends. These
models were adjusted for socio-economic status, racial/ethnic group, US-born status, and
number of friends with data. Sports participation was included as a covariate in sports drinks
models. Adolescents’ FF and SSB behaviors were estimated from friend groups’ and best
friends’ behaviors (separately). The predicted prevalence of FF visits and SSB/diet soda
intake (at the mean or modal value of other covariates in the regression model) was
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estimated from these models for adolescents whose friends were above and below the cut
point for each outcome variable (see measures for cut points). Adjusted differences and 95%
confidence intervals were calculated from these predicted prevalences. Interactions by
school-level and gender were tested to examine differences in associations by 1) middle
school and high school participants and 2) girls and boys. Since gender was found not to
have a significant interaction in the associations among friends, gender was included as an
adjustment variable in all models, rather than conducting analyses separately for girls and
boys. Statistical significance was assessed at P<0.05. Analyses were run using Stata
Statistical Software: Release 12, College Station, TX: StataCorp LP, 2012.

Associations with frequency of adolescent beverage intake

On average, participants consumed a total of 4.7 SSBs per week (median=4.2; range:0-42)
including 2.5 servings of regular soda (median=1.9; range:0-7) and 1.9 servings of sports
drinks (median=0.7; range:0-14) (Table 1). Among friend groups, significant SSB
associations were observed only among high school friend groups and only for diet soda and
sports drinks (Table 2). For example, the prevalence difference among high school students
whose friend group reported one or more sports drink per week was 6.2% greater compared
to those whose friends did not consume sports drinks (P<0.001). Among best friends,
significant associations were observed only for sports drinks (middle school), and regular
soda and energy drinks (high school). No significant school-level interaction was observed
for the aggregate variable, all SSBs.

School-level interactions were observed for friend groups (but not among best friends) for
diet soda and sports drink intake. Among high school students’ and their friend groups’, the
risk difference of diet soda intake was significantly smaller compared to middle school
students. Conversely, compared to middle school students, the association between high
school students’ and their friend groups’ sports drink intake was significantly greater
(P<0.05).

Associations with frequency of adolescent fast food restaurant visits

The overall mean number of visits to all FF restaurants was 3.7 times per week among
participants; the mean number of visits to specific types of FF restaurants ranged from 0.5 to
0.9 times per week; (Table 1). FF visits was associated among adolescents and their friends,
and the magnitude of the associations was greater for high school participants as compared
to middle school students (Table 3); although, these differences were not always statistically
significant.

Among middle school students, the only significant association was found for fried chicken
restaurant visits (P<0.001). Among high school students, statistically significant associations
between adolescent and friend group FF visits were observed for all types of restaurants
except pizza restaurants. Significant interactions were observed between high school friend
groups as compared to middle school friend groups for all FF restaurants (P=0.007) and

J Nutr Educ Behav. Author manuscript; available in PMC 2016 February 08.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bruening et al.

Page 7

sandwich restaurants (P=0.003), with associations significantly stronger among high school
friend groups.

Among middle school best friends, only pizza restaurant visits was significantly associated
with adolescents’ pizza restaurant visits (P=0.016). Conversely, among high school best
friends, there were statistically significant associations between best friend FF visits for all
restaurant visits except burger-and-fries restaurants. This pattern of results was similar for
all associations among high school best friends’ FF visits.

Discussion

The purpose of this study was to examine associations between SSB/diet soda intake and FF
visits among adolescents and their friends, using direct measures of friends’ behaviors
among a large, socioeconomically and racially diverse sample. Differences in these
associations were compared between adolescent developmental stage (middle versus high
school) and also explored differences by friendship type (best friends versus friend group).
Overall, associations were observed among friend groups and best friends for all of the
SSBs, diet soda, and FF visits assessed; however, the magnitudes of the associations were
modest and statistical significance varied for the associations were by friendship type.
Several significant differences between middle and high school students were found in
associations among friend groups’ and best friends SSB and restaurant visit behaviors:
associations in high school friends’ behaviors were consistently greater compared to middle
school participants.

Variations were observed in the associations between friends’ and adolescents’ SSB intake.
In particular, differences were observed across school-level, beverage, and friendship type.
Consistent with Wouters et al, 10 this study did not find gender differences among friends.
According to the review of the literature, no studies have assessed specific associations
between friends’ and adolescents’ sports and energy drink intake. Also new to the literature,
the current study examined associations among friend groups’ and best friends’ SSB and
diet soda intake with adolescents’ intake. The variability in the results suggests that specific
dietary behaviors, such as beverage intake, may be more norm-based, which is supported by
observational studies of high SSB intake across all adolescents.31:32

Contrary to expectations, there was an inverse association between high school adolescents’
diet soda intake and their friend groups’ intake of diet soda. While the results were not
significant for best friends, the directionality of the findings was similar as the findings for
friend groups. This finding suggests that consuming diet soda may have a negative
connotation among friends. However, given that this was the only inverse association that
was observed among friends’ eating and beverage-related behaviors in this study and
others,? and this was the first study to assess diet soda intake, it may be a spurious finding.

Similar to previous studies,8-33 FF visits was significantly associated with friends’ FF visits,
but new to the literature are the differences in the associations between high school and
middle school students. These results may be explained by adolescent development
theory,14 as adolescents assert their independence from parents and have increasing reliance
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on their friends for socialization.34 For example, as compared to middle school students,
high school students are more likely to have more disposable spending money and mobility
(i.e., ability to drive), which could result in visiting FF restaurants more often. In addition,
high school adolescents may meet friends at FF restaurants because FF restaurants may be
as a safe, easy place to spend time with friends.3°

This study has several strengths; EAT-2010 a large, diverse sample, aids in the
generalizability of findings. Data obtained from nominated friends were used, which avoids
the pitfall of measuring young people’s biased perceptions of their friends’ behaviors. This
study examined associations for two types of friends (best friends and friend groups) and
also examined school-level interactions, which had not previously been tested. While
associations between adolescent and friend FF and SSB intake have previously been
examined, no studies have examined specific subsets of beverages and FF restaurants (e.g.
sports drinks, fried chicken restaurants).

Limitations should be considered when interpreting findings. Self-reported intake was used
which may introduce bias; however, food frequency questionnaires offer the most suitable
method for examining dietary intake in a large, diverse adolescent population.23 Face
validity of student survey items were tested; however, test-retest correlations of the
measures in this study were moderate. Given that youth were sampled from one geographic
location findings may not be generalizable to other areas of the US. Also youth were
sampled across an academic year, so there may be seasonal variability in reports of eating/
beverage behaviors. In addition, although visits to specific types of FF restaurants were
assessed, students were not asked to report specific foods consumed at each restaurant.
Unmeasured confounding, missing peer data and endogeneity have the potential to produce
biased results. Not knowing the temporality of the relationships in this cross-sectional study
limits the ability to make causal inferences.38 The findings may be a result of adolescents
choosing friends with similar behaviors and/or friends influencing adolescents to have these
behaviors. Nonetheless, associations between friends’ behaviors found in the current study,
and theories of adolescent development!41® suggest that interventions aimed at improving
adolescent eating behaviors may benefit from the inclusion of friends.

Implications for Research and Practice

Different reasons (i.e., friend influence vs. selection) may explain the observed associations.
However, disentangling whether these associations were due to choosing friends or friend
influence may not be necessary to guide interventions. Based on the results from the current
study, interventions aimed at improving eating behaviors could be strengthened by engaging
friend groups and best friends. Given the differences in associations between high school
and middle school friends, the approach of incorporating friends into interventions may be
most appropriate for older adolescents. For example, an intervention could be designed for
adolescent friends in which youth could support each other in selecting healthy choices at
FF restaurants.’ In addition, parents, schools, and communities should work with
adolescents to identify other places where adolescents could independently spend time
together without having to be exposed to unhealthy foods.
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This is the first study to assess the role of different types of friends on specific unhealthy
dietary behaviors; findings will need to be confirmed through additional research in other
settings, including international settings, as cultural differences of the role of friends may
differ across the globe. Longitudinal and qualitative research studies are needed to examine
if and how friends influence eating behaviors, especially as youth transition through
different stages of adolescence. Studies need to be able to identify the mechanisms by which
friends impact adolescent behaviors and contextual factors (length of friendship, how much
time spent together, when and where these behaviors take place, etc.) that can explain these
relationships. Having this understanding will allow nutrition educators and other health
professionals to create highly targeted interventions.
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