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ABSTRACT

Despite the promise of Nutrition Facts label (NFL) use as a population-level
intervention with broad reach, few studies have examined determinants of adolescents’
NFL use, and how this label use may be associated with nutrition behaviors. This study
used data from the International Food Policy Study, an online cross-sectional survey of
trends in dietary patterns and policy-relevant behaviors in the U.S. and five other
countries. First, this study examined 1) whether NFL use was associated with healthy
eating efforts and 2) whether there were sociodemographic differences in NFL use among
U.S. adolescents. Results demonstrated that NFL use was positively associated with a set
of healthy eating behaviors among U.S. adolescents. Older adolescents had less frequent
use of the NFL than younger adolescents, and this association was mediated by NFL
understanding and nutrition knowledge. Next, this study examined potential 1)
associations between weight change or maintenance efforts and NFL use and 2)
relationships between three factors (body satisfaction, social media use, and weight
teasing) predicted to be associated with weight change or maintenance efforts.
Adolescents trying to change or maintain their weight were more likely to use the NFL
than those not trying to change their weight. Compared to adolescents who were satisfied
with their body size, those who perceived their body as smaller than ideal were more
likely to try to gain weight, and those who perceived their body as larger than ideal were
more likely to be trying to lose weight. Adolescents who had experienced weight teasing

were more likely to engage in weight change or maintenance efforts than adolescents



who had not been teased for their weight. More time on social media was associated with
trying to lose weight. Overall, this research makes significant contributions to public
health research and practice. For one, unlike the literature among adults, little research
has examined about the effect of adolescents’ use of the NFL on healthy eating
behaviors. As NFL understanding and nutrition knowledge may be barriers to NFL use,
efforts to increase understanding and knowledge may lead to higher NFL use. Findings
also point to the need for targeted efforts to promote body size satisfaction, reduce weight
teasing, and encourage social media literacy among adolescents, which may help
adolescents achieve and maintain healthy eating practices. The establishment of healthy
eating behaviors during adolescence is important because nutrition habits established

during this time period are likely to carry into adulthood.
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CHAPTER 1

INTRODUCTION

Overweight and obesity are conditions characterized by “abnormal or excessive
fat accumulation that may impair health” (World Health Organization, 2021). Overweight
among adolescents is defined in the U.S. as having a body mass index (BMI) at or above
the 85th percentile for age and sex and below the 95th percentile, and obesity is defined
as having a BMI at or above the 95th percentile (Centers for Disease Control and
Prevention, 2018).! These conditions are related to a constellation of behavioral,
biological, and environmental factors, including energy intake (Romieu et al., 2017),
physical activity and sedentary behaviors (Prentice-Dunn & Prentice-Dunn, 2012),
neighborhood food and physical activity environments (Larson et al., 2009; Papas et al.,
2007), family characteristics (e.g., maternal BMI during pregnancy, the home food
environment; do Carmo et al., 2021; Rosenkranz & Dzewaltowski, 2008), hormone
dysregulation (Kansra et al., 2021), the built environment (Jia et al., 2019), media
influences (Cha et al., 2018), and socioeconomic status (Sanyaolu et al., 2019).

The prevalence of overweight and obesity in the United States (U.S.) has risen
sharply in recent decades. Data from the National Health and Nutrition Examination
Survey (NHANES) show that the prevalence of obesity among adolescents aged 12-19

rose from 6.1% in 1971-1974 to 21.2% in 2017-2018 (Robert Wood Johnson Foundation,

! For the purpose of this dissertation, the terms overweight and obesity are used to refer to these specific
BMI ranges.



2020). However, both structural (e.g., built environment, economic) and sociocultural
factors contribute to an uneven distribution of overweight and obesity across
sociodemographic groups. For example, overweight and obesity are disproportionately
higher among girls (Shah et al., 2020), older adolescents (Ogden et al., 2018), adolescents
from low-income households (Weaver et al., 2019), and adolescents living in households
with lower educational attainment (Ogden et al., 2018). There are also major differences
in the prevalence of overweight and obesity across racial and ethnic groups in the U.S.
For example, overweight and obesity risk is higher among non-Hispanic Black and
Hispanic adolescents than among non-Hispanic white adolescents (Hayman, 2016).

Diet often emerges as a key element of obesity, which is influenced by both
environmental and intra-individual factors (Campbell, 2016). While some studies have
examined sociodemographic differences in adults’ diet-related behaviors (Fanelli et al.,
2020; Fang Zhang et al., 2018; Kris-Etherton et al., 2020; Lee-Kwan et al., 2017; Sijtsma
et al., 2012; Wang et al., 2014; Wilcox et al., 2020), little is known about how differences
in diet-related behaviors may present among adolescents. Research is needed to better
understand the associations between sociodemographic factors and diet-related behaviors
among adolescents, as this information provides context for understanding when and how
adolescents make dietary changes. Findings from this research may highlight areas where
health inequities exist and could be used to help target dietary interventions (e.g.,
identifying specific ages at which it could be most effective to intervene to help youth
establish healthy dietary behaviors).

Adolescence may be an opportune time to intervene in eating behaviors and

weight management, as it marks a critical period in human development when individuals



may be more responsive to health behavior change (Flodgren et al., 2020). Typically
defined as the time between ages 10 and 19 years (United Nations Population Fund,
2012), adolescence is a transitional period characterized by physiological and
psychological changes that often coincide with shifts in home, school, and social
environments, such as increased autonomy (Daniels et al., 2005; Jaworska & MacQueen,
2015). Obesity follows an upward trajectory from adolescence to adulthood across gender
and racial/ethnic groups (Gordon-Larsen et al., 2010). Children with obesity are at least
twice as likely as children without obesity to have obesity as adults (Kruger et al., 2004).
Childhood obesity is also a risk factor for comorbidities in adulthood, including
cardiovascular disease, type 2 diabetes, and cancer (Bridger, 2009; Pulgaron, 2013;
Weihrauch-Bliiher et al., 2019). Few evidence-based strategies for long-term weight loss
among adults exist, underscoring the importance of preventing and treating obesity in
childhood and adolescence (Heymsfield et al., 2018).

This dissertation addresses two understudied yet important topics with
implications for public health efforts to promote adolescent weight management: 1)
associations between Nutrition Facts label (NFL) use and healthy eating efforts and
sociodemographic differences in NFL use among U.S. adolescents;? and 2) factors
associated with weight change efforts and Nutrition Facts label use among U.S.
adolescents. Despite the promise of NFL use as a population-level intervention with
broad reach, few quantitative studies have examined how adolescents’ NFL use is

associated with their nutrition behaviors (Campos et al., 2011). Only three such studies

2 For the purpose of this dissertation, “Nutrition Facts label” refers to the U.S. government-mandated food
labels on the back of packaged foods. This label includes serving information, calories, nutrients, and a
quick guide to percent daily value. The term “food label” is only used in place of “Nutrition Facts label”
when describing the label measure in the 2019 International Food Policy Study (IFPS) Youth Survey.



have been conducted among U.S. adolescents (Haidar et al., 2017; Huang et al., 2004;
Wojcicki & Heyman, 2012), and only one such study has been completed outside of the
U.S. (Talagala & Arambepola, 2016). Overall, these studies have found that adolescents
infrequently use the NFL. Adolescents who use the NFL, however, appear to engage in
healthier eating behaviors, including lower consumption of sugary beverages (Haidar et
al., 2017), higher fruit and vegetable intake (Haidar et al., 2017), and higher healthy
eating scores (Haidar et al., 2017), and healthier snacking (Talagala & Arambepola,
2016) than adolescents who do not use the NFL. The extant studies among adolescents
also have several limitations, including a greater emphasis on awareness of the NFL than
on use of the label (Wojcicki & Heyman, 2012), examining only one dietary outcome
(e.g., dietary fat intake; Huang et al., 2004), or using samples with limited
generalizability (e.g., patients at an urban primary care clinic, school-aged children in
Texas, or Grade 12 students in Sri Lanka; Haidar et al., 2017; Huang et al., 2004;
Talagala & Arambepola, 2016). Thus, we know relatively little about whether the
frequency of NFL use among U.S. adolescents is associated with eating efforts. Study 1
in this dissertation helps to close this important gap in the literature, and its findings may
inform interventions promoting NFL use among U.S. adolescents.

Study 2 builds on Study 1 by examining potential gender® differences in factors
that may be directly or indirectly associated with NFL use (Hypothesis 2E). Previous
research suggests that body size satisfaction (Wang et al., 2019), social media use

(Mahon & Hevey, 2021), and weight teasing (Valois et al., 2019) have differential effects

3 This study only considers boys and girls as gender categories. Although responses to the 2019 IFPS
Survey were given as “male” or “female,” it is not clear whether respondents were thinking of biological
sex or gender. This study uses the term gender to refer to the norms, behaviors, and roles typically
associated with males and females (Phillips, 2005).



on boys and girls, yet little is known about potential gender differences in how these
factors are associated with weight change efforts. Weight change efforts are, in turn,
predicted to be associated with NFL use, with stronger effects among girls than boys.
This research is important because adolescents are undergoing significant social and
emotional development, and many of the views and habits they form during this time will
follow them into adulthood (Bucchianeri et al., 2013; Winpenny et al., 2018). Nearly
two-thirds of adolescents report attempting to lose weight, and this effort is especially
common among girls (Houle-Johnson & Kakinami, 2018; McDow et al., 2019),
suggesting weight change efforts is an important topic in adolescent health.
Understanding how gender influences factors associated with weight change efforts and
NFL use may also inform the design of weight-related behavior change interventions. For
example, interventions could be designed to help girls and boys use NFLs to achieve
different weight-related goals in healthy ways. Previous research has suggested that the
NFL could be promoted as a way to ensure that adolescent boys consume adequate
nutrition for physical activity (Christoph, Larson, et al., 2018).
Specific Aims and Hypotheses

This dissertation comprises two studies. Study 1 (NFL, eating efforts, and
sociodemographic characteristics among U.S. adolescents) addresses Specific Aims 1-2.
“Healthy eating efforts” refers to adolescents’ report of efforts to engage in nine specific
healthy eating behaviors: eating protein; eating less sugar or drinking fewer sugary
drinks; eating fewer calories; eating less salt; eating vegetables and fruits; drinking lots of
water; eating whole grains; eating less low-calorie sweeteners; and eating less processed

foods. Study 2 (Nutrition Facts label use and weight change efforts among U.S.



adolescents) addresses Specific Aims 3-4. “Weight change efforts” refers to the actions
an individual takes with regard to their body weight (i.e., not trying to change or maintain
weight, stay the same weight, lose weight, gain weight; Hammond et al., 2021). Specific
aims and hypotheses for each study are outlined below.

Study 1: Nutrition Facts label use, healthy eating efforts, and sociodemographic
characteristics among U.S. adolescents

Specific Aim 1: To examine whether the frequency of NFL use among U.S. youth is
associated with healthy eating efforts related to nutrition information that is shown versus
not shown on the NFL.

e Hypothesis 1A: U.S. adolescents aged 14-17 who report more frequently using
the NFL will be more likely to report engaging in nine healthy eating efforts (e.g.,
eating vegetables and fruits, eating fewer calories).

e Hypothesis 1B: Adolescents will be more likely to engage in eating efforts
related to nutrition information that is shown on the NFL than eating efforts
related to nutrition information that is not shown on the label.

Specific Aim 2: To determine potential sociodemographic differences by race/ethnicity,
age, and gender in NFL use.

e Hypothesis 2A: The relationship between race/ethnicity and NFL use will be
mediated by NFL understanding. Non-Hispanic white adolescents will be more
likely than African American or Hispanic adolescents to have greater NFL
understanding, which, in turn, will be associated with more frequent use of the

NFL.



Hypothesis 2B: The relationship between race/ethnicity and NFL use will be
mediated by nutrition knowledge. Non-Hispanic white adolescents will be more
likely than African American or Hispanic adolescents to have greater nutrition
knowledge, which, in turn, will be associated with more frequent use of the NFL.
Hypothesis 2C: The relationship between age and NFL use will be mediated by
NFL understanding. Older adolescents will have higher levels of NFL
understanding than younger adolescents, which, in turn, will be associated with
more frequent use of the NFL.

Hypothesis 2D: The relationship between age and NFL use will be mediated by
nutrition knowledge. Older adolescents will have higher levels of nutrition
knowledge than younger adolescents, which, in turn, will be associated with more
frequent use of the NFL.

Hypothesis 2E: The relationship between gender and healthy eating efforts will
be mediated by NFL use. Girls will have more frequent use of the NFL than boys,
which, in turn, will be associated with higher engagement in nine healthy eating

efforts.

Study 2: Nutrition Facts label use and weight change efforts among U.S. adolescents

Specific Aim 3: To determine potential differences by gender in the relationships

between three factors (body satisfaction, social media use, weight teasing) and weight

change efforts among U.S. adolescents aged 10-17.

Hypothesis 3A: Body satisfaction will be associated with weight change efforts

such that adolescents perceiving their bodies to be larger than the ideal will try to



lose weight and adolescents perceiving their bodies to be smaller than the ideal
will try to gain weight.

Hypothesis 3B: Social media use will be associated with weight change efforts
such that adolescents who spend more time using social media will be more likely
to engage in weight change efforts.

Hypothesis 3C: Weight teasing will be associated with weight change efforts
such that adolescents being teased more about their weight will be more likely to
engage in weight change efforts.

Hypothesis 3E: The relationships examined in Hypotheses 3A-C will be stronger

for girls than boys.

Specific Aim 4: To determine whether engaging in weight change efforts is associated

with NFL use among U.S. adolescents aged 10-17.

Hypothesis 4A: Adolescents engaging in weight change efforts (i.e., trying to
stay the same weight, gain weight, or lose weight) will be more likely to use the
NFL than adolescents not trying to change or maintain their weight.

Hypothesis 4B: The relationship examined in Hypothesis 4A will be stronger for

girls than boys.



CHAPTER 2

BACKGROUND AND SIGNIFICANCE

This dissertation comprises two studies. Study 1 examined Nutrition Facts label
(NFL) use, healthy eating efforts, and sociodemographic characteristics among U.S.
adolescents (Specific Aims 1-2). In this study, “healthy eating efforts” refers to
adolescents’ reports of efforts to engage in the following healthy eating behaviors: eating
protein; eating less sugar or drinking fewer sugary drinks; eating fewer calories; eating
less salt; eating vegetables and fruits; drinking lots of water; eating whole grains; eating
less low-calorie sweeteners; and eating less processed foods. Study 2 investigated
relationships among body size satisfaction, weight change efforts, and NFL use among
U.S. adolescents (Specific Aims 3-4). This chapter begins with a discussion of the
relevant background information that guides Study 1, followed by additional background
information that informs Study 2.
Study 1: Nutrition Facts label use, healthy eating efforts, and sociodemographic
characteristics among U.S. adolescents

Study 1 examined 1) whether the frequency of food label use among U.S.
adolescents is associated with healthy eating efforts related to nutrition information that is
shown versus not shown on the NFL (Specific Aim 1) and 2) potential sociodemographic
differences (by race/ethnicity, age, and gender) in NFL use among U.S. adolescents

(Specific Aim 2).



Conceptual model

The conceptual model guiding this study is shown in Figure 2.2. As previously
described, “healthy eating efforts” refers to adolescents’ report of efforts to engage in
specific healthy eating behaviors, including eating protein, eating less sugar or drinking
fewer sugary drinks, eating fewer calories, eating less salt, eating vegetables and fruits,
drinking lots of water, eating whole grains, eating less low-calorie sweeteners, and eating
less processed foods. Some of these healthy eating efforts (protein, sugar, calorie, and salt
intake) could be guided by information shown on the NFL (Figure 2.1), while
information needed to inform other behaviors (vegetable, fruit, water, whole grain, low-

calorie sweetener, and processed food intake) was not shown on the label.

Nutrition Facts

Serving Size 2/3 cup (559)
Servings Per Container About 8

Amount Per Serving

Calories 230 Calories from Fat 72
% Daily Value*

Total Fat 8g 12%
Saturated Fat 1g 5%
Trans Fat Og

Cholesterol Omg 0%

Sodium 160mg 7%

Total Carbohydrate 379 12%
Dietary Fiber 4g 16%
Sugars 129

Protein 3g

r— "

Vitamin A 10%

Vitamin C 8%

Calcium 20%

Iron 45%

* Percent Daily Values are based on a 2,000 calorie diet.
Your daily value may be higher or lower depending on
your calorie needs.

Calories: 2,000 2,500
Total Fat Lessthan 659 80g
Sat Fat Lessthan 20g 259
Cholesterol Lessthan  300mg 300mg
Sodium Lessthan 2,400mg  2,400mg
Total Carbohydrate 300g 3759
Dietary Fiber 259 30g

Figure 2.1 U.S. Nutrition Facts label image based on the version shown during data
collection (November-December 2019; SNAP4CT, 2018)

10



Overall, this research aimed to examine potential influences on and consequences
of NFL use among adolescents. The conceptual model (Figure 2.2) drew from
components of the Integrated Theory of Health Behavior Change (ITHBC; Ryan, 2009)
and the theoretical model of NFL use developed by Drichoutis et al. (2008). The ITHBC
posits that knowledge and beliefs, self-regulation, and social facilitation (e.g., social
support) support engagement in self-management behavior (a proximal outcome) and, in
turn, influence health status (a distal outcome; Ryan, 2009). According to ITHBC,
knowledge and beliefs are associated with increased behavior-specific self-efficacy,
which supports preventative health behaviors (Ryan, 2009). In the present study, NFL
understanding and nutrition knowledge (similar to knowledge and beliefs in the ITHBC)
were hypothesized to mediate the association between sociodemographic characteristics
and NFL use (a proximal health behavior). Unlike the ITHBC, however, the present study
was unable to examine concepts related to self-regulation (e.g., self-evaluation and goal
setting) that might have partially mediated the associations between NFL understanding
and nutrition knowledge and NFL use. The ITHBC also posits that proximal health
behaviors lead to distal health outcomes (Pfeiffer et al., 2018; Ryan, 2009). In the context
of this study, Specific Aim 1 focused on how NFL use (a proximal health behavior) was
expected to be associated with healthy eating efforts (a distal health outcome).

Specific Aim 2 sought to understand how sociodemographic characteristics
(race/ethnicity, age, and gender), NFL understanding, and nutrition knowledge were
associated with NFL use. This study drew from the theory of NFL use developed by
Drichoutis et al. (2008), which posited that NFL use is a function of more than 20 social,

economic, and demographic determinants. Several variables from the Drichoutis et al.

11



(2008) theory were hypothesized to be associated with NFL use in the present study,
including age, gender, and nutrition knowledge. NFL understanding could be considered
a proxy for efficiency of reading nutritional labels (e.g., locating information and
choosing between foods). Other variables from the Drichoutis et al. (2008) theory were
modeled as control variables in the present study, such as perceived income adequacy (a
proxy for household income). While weight status was not included in the conceptual
model, the present study controlled for weight change efforts. Because the present study
concerned adolescents, some variables from the Drichoutis et al. (2008) theory were less
applicable and therefore not included in the conceptual model (Figure 2.2). These
variables included work-related variables (e.g., work hours, work flexibility, the physical
demands of the job, needing to talk or stand often while working) and whether the
respondent was head of household. The present study also did not include variables
related to trustworthiness of health claims and the primary source of nutrition information
(e.g., nutritionists, physicians, media, relatives, friends), as this information was not
collected through the 2019 IFPS Youth Survey. Through these two aims, findings from
this study may inform interventions targeting NFL use among U.S. adolescents and their

dietary behaviors.
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Race/
ethnicity

Nutrition
Facts label
understanding

Nutrition Healthy
Age Facts label eating
use efforts

Nutrition
knowledge

Gender

Figure 2.2 Conceptual model guiding Study 1
Nutrition Facts labeling in the United States

Prior to 1990, a substantial body of research had documented links between diet,
health, and disease, yet only about 60% of packaged foods in the U.S. included the
nutrition label (Greenberg, 1990). Public and political pressure over the twentieth century
contributed to a series of federal laws requiring increasingly detailed labeling on food
packages at the point of purchase (Gillett, 2011; Silverglade, 1996). At the time of the
passage of the United States Nutrition Labeling and Education Act (NLEA) in November
1990, it was called “the most significant food labeling legislation in 50 years” (Institute
of Medicine Committee on Examination of Front-of-Package Nutrition Rating Systems
and Symbols; "Nutrition Labeling and Education Act of 1990," p. 23). This historic
legislation mandated the inclusion of a uniform NFL for nearly all packaged foods
beginning in 1993 (Institute of Medicine Committee on Examination of Front-of-Package
Nutrition Rating Systems and Symbols; "Nutrition Labeling and Education Act of

1990"). The NLEA mandated that most foods have a label stating the number of servings,
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calories, calories from fat per serving, total fat, saturated fat, cholesterol, sodium, total
carbohydrates, complex carbohydrates, sugars, dietary fiber, total protein, and vitamins
and minerals per serving (Greenberg, 1990). The NFL was designed to help American
consumers make informed choices about food products (Christoph et al., 2016; Misra,
2007; Satia, 2009).

The market, food supply, and information on the label have changed substantially
since the passage of the NLEA. Effective in 2016, the U.S. Food and Drug
Administration (FDA) revised the NFL to emphasize existing information (e.g., calories)
and add new information (e.g., added sugars; Neuhofer et al., 2020). These new
requirements went into effect in January 2020 for manufacturers with $10 million or
more in annual food sales and January 2021 for manufacturers with less than $10 million
in annual food sales (U.S. Food and Drug Administration, 2018).

The U.S. NFL can be a convenient, cost-effective source of nutrition information
(Buyuktuncer et al., 2018; Campos et al., 2011). The label has the potential to “serve as a
population-level intervention with unparalleled reach” (Christoph et al., 2016, p. 2135),
as they are present on most packaged food products in the U.S. (Miller & Cassady, 2015).
Studies indicate that 87% of U.S. adults have looked at the food label (Lando et al.,
2021), and 31.4% report using the label frequently (Christoph, Larson, et al., 2018).
While few estimates of adolescent NFL use exist, one study using nationally
representative data found that 37.6% of U.S. adolescents between ages 16 and 19
reported sometimes or always using the NFL (Wojcicki & Heyman, 2012).

Despite their intended population-wide use, research with U.S. adults suggests

that the use and accessibility of the NFL varies across individuals (Roberto & Khandpur,
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2014). Adults who report using the label more frequently are more likely to be white,
female, physically active, well-educated, higher income, more knowledgeable about
nutrition, and practicing healthier eating habits compared to non-label users, suggesting
that there may be both individual-level and structural barriers to NFL use (Bleich &
Wolfson, 2015; Campos et al., 2011; Christoph, Larson, et al., 2018; Cowburn &
Stockley, 2005; Roberto & Khandpur, 2014). The NFL may also be more widely used by
adult consumers who already have greater knowledge or motivation to eat healthier
(Campos et al., 2011; Jasti & Kovacs, 2010; Mozaffarian et al., 2018). Research with
adults also indicates that the relationship between the NFL use and diet may also be self-
reinforcing; the label may promote healthier diets, and individuals with healthier diets
may be more likely to use the label (Barker et al., 2012). We know relatively little,
however, about the potential influences on and consequences of food label use among
U.S. adolescents.
NFL use and healthy eating efforts among U.S. adults

Specific Aim 1 (Hypotheses 1A-B) examined whether the frequency of food label
use among U.S. adolescents is associated with healthy eating efforts related to nutrition
information that is shown versus not shown on the NFL. Although relatively little is
known about how the NFL influences adolescents’ dietary behaviors, the literature
among adults provides some insights.

More than 30 years after the passage of the NLEA, much research has examined
how the dietary information on the NFL may affect eating practices among adults
(Campos et al., 2011; Christoph, Larson, et al., 2018; Christoph, Loth, et al., 2018; Kim

et al., 2021; Variyam & Cawley, 2006; Zhang et al., 2017). These studies have found that
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U.S. adults who use the NFL may be more likely to engage in eating behaviors related to
nutrition information that is shown on the label, such as eating protein (Elbon, Johnson,
Fischer, & Searcy, 2000; J. E. Lewis et al., 2009), eating less sugar or drinking fewer
sugary drinks (Anastasiou et al., 2019; Christoph, Larson, et al., 2018; Haidar et al.,
2017; Ollberding et al., 2010), consuming fewer calories (Campos et al., 2011; Elbon et
al., 2000; J. E. Lewis et al., 2009), and eating less salt (Anastasiou et al., 2019; Fitzgerald
et al., 2008; Kim et al., 2000; Lewis et al., 2009; Ollberding et al., 2010). A longitudinal
study of sales data across several packaged food categories concluded that sales of low-
sodium foods increased significantly after the NLEA was implemented (Balasubramanian
& Cole, 2002). A systematic review and meta-analysis of 60 studies in the U.S., Canada,
Europe, Australia, and Asia concluded that food labeling was associated with reduced
consumption of total fat, lower intake of total energy, and increased vegetable
consumption among adults (Shangguan et al., 2019). These findings with U.S. adults
suggest that more frequent use of the NFL is positively associated with healthy eating
efforts.

There is also evidence that adults who use the NFL are more likely to engage in
eating behaviors related to nutrition information that is not shown on the label, including
eating fruits and vegetables (Anastasiou et al., 2019; Christoph, Larson, et al., 2018;
Haidar et al., 2017), drinking water (Haidar et al., 2017), and eating whole grains
(Christoph, Larson, et al., 2018; Haidar et al., 2017; Lin & Yen, 2008). These findings
suggest that the NFL may serve as an effective tool for motivating and enabling

supporting adults to make healthier dietary choices. Alternatively, NFL use could reflect
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social selection; that is, people who make healthier eating choices may be more likely to
use the NFL.

There is limited though consistent evidence that NFL use precedes engaging in
healthier dietary behaviors among adults (Baixauli et al., 2008; Kral et al., 2002; Miller et
al., 2000; Miller et al., 1998). For example, an eye-tracking study, which produced
objectively recorded data on NFL viewing, found that participants purchased healthier
products after reading the NFL (Ni Mhurchu et al., 2018). In an analysis that corrected
for potential self-selection bias on label use with a two-stage selectivity analysis, Guthrie
et al. (1995) found that people who sometimes or always used the NFL had lower dietary
cholesterol intake and consumed more vitamin C compared to people who never or rarely
used the NFL. Using an endogenous switching regression analysis to control for
heterogeneity in the decision to use the NFL, Kim et al. (2000) similarly found that adults
using the NFL had higher intake of dietary fiber and lower intake of calories from total
and saturated fat compared to non-label users. A qualitative study among women in the
United Kingdom found that adults used NFL information to make informed decisions
about their food purchases, and that the NFL helped facilitate healthier choices (Wahlich
et al., 2013). This limited evidence suggests that further research is needed to investigate
a causal path between NFL use and engaging in healthier dietary behavior among
adolescents.

In addition to dietary changes, NFL use may be associated with other healthy
behaviors and health-promoting psychosocial factors. Satia et al. (2005) noted that NFL
use “may be part of a cluster of health-promoting behaviors” that includes psychosocial

factors such as healthy eating self-efficacy and a belief that diet influences cancer risk
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(Satia, Galanko, & Neuhouser, 2005, p. 400). For example, adults who use the NFL have
been found to be less likely to engage in unhealthy behaviors such as smoking (Campos
et al., 2011; Christoph, Loth, et al., 2018) and more likely to exercise regularly (Campos
etal., 2011; Laz et al., 2015). NFL use has also been associated with reduced risk for
overweight and obesity among adults (Anastasiou et al., 2019). NFL use may therefore
reflect an individual’s overall health-seeking behaviors (Barker et al., 2012).
NFL use and healthy eating efforts among U.S. adolescents

As compared to research with adults, relatively few studies have quantitatively
examined associations between NFL use and dietary behaviors among adolescents. To
the authors’ knowledge, only three such studies have been conducted among U.S.
adolescents (Haidar et al., 2017; Huang et al., 2004; Wojcicki & Heyman, 2012), and
only one such study was completed outside of the U.S. (Talagala & Arambepola, 2016).
Overall, these studies found that less than 40% of adolescents use the NFL; however,
adolescents who used the NFL appeared to engage in healthier eating behavior, including
lower consumption of sugary beverages (Haidar et al., 2017), higher fruit and vegetable
intake, (Haidar et al., 2017) higher healthy eating scores* (Haidar et al., 2017), and
healthier snacking (Talagala & Arambepola, 2016) than adolescents who did not use the
NFL. Huang et al. (2004) was the only study that concluded that NFL use was not
associated with healthier eating behaviors among adolescents. Together, these findings
suggest that NFL use may help promote healthy eating behaviors among adolescents who

use them.

4 Healthy eating scores were based on the Texas School Physical Activity and Nutrition (SPAN) Healthy
Eating Index and were used to determine overall healthfulness of adolescents’ diets (Haidar et al., 2017;
Ranyjit et al., 2015).
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In addition to the limited number of studies on adolescent use of the NFL, extant
studies among adolescents also have several limitations, including a greater emphasis on
awareness of the NFL than on use (Wojcicki & Heyman, 2012), examining only one
dietary outcome (e.g., dietary fat intake; Huang et al., 2004), or using samples with
limited generalizability (e.g., patients at an urban primary care clinic (Huang et al., 2004),
school-aged children in Texas (Haidar et al., 2017), or Grade 12 students in Sri Lanka
(Talagala & Arambepola, 2016)). Thus, we know relatively little about whether the
frequency of NFL use among U.S. adolescents is broadly associated with healthy eating
efforts. Evidence among adults, however, supports the hypothesis that more frequent use
of the NFL will be positively associated with healthy eating efforts among U.S.
adolescents aged 14-17 (Hypothesis 1A). Studies of adults also suggest that NFL use will
be positively associated with healthy eating efforts related to nutrition information that is
not shown on the NFL (Hypothesis 1B).

It is important to better understand how adolescents’ use of the NFL may
influence their dietary behaviors, as adolescence is a unique developmental period with
implications for the life course. Adolescence is defined as a “transitional developmental
period between childhood and adulthood” (Pringle et al., 2016, p. 2) that typically occurs
between ages 12 and 18 and is characterized by physiological and psychological changes
(Crosnoe & Johnson, 2011; Jaworska & MacQueen, 2015). Adolescence also marks “a
transition from primarily parental-controlled eating to self-directed and peer-influenced
eating” (Ziegler et al., 2021, p. 1). Most adolescents do not purchase food by themselves
or with their parents (Hermans et al., 2020; Larson et al., 2006; Neufeld et al., 2022);

thus, using the nutrition label may be a way for adolescents to exert control over their
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dietary behaviors. Several studies have demonstrated how dietary intake tracks from
adolescence into adulthood (Kvaavik et al., 2005; Lake et al., 2006; Lipsky et al., 2015;
Movassagh et al., 2017). The skills, knowledge, and habits adolescents acquire during
this time may therefore shape their life-long dietary behaviors (Hu et al., 2016; Nelson et
al., 2008; Winpenny et al., 2017). Findings from this study may help to inform programs
and policies to improve healthy eating efforts among adolescents.
NFL understanding and nutrition knowledge

Differences in NFL understanding and nutrition knowledge may influence NFL
use among adolescents. NFL understanding refers to either self-reported or functional
tests of individuals’ ability to interpret information on the NFL (Bhawra et al., 2022). A
scoping review of studies among adults from the U.S., Australia, Canada, and Singapore
found that NFL understanding was generally associated with an increase in NFL use
(Malloy-Weir & Cooper, 2017). Previous research suggests that poor NFL understanding
is one of the main barriers to NFL use among adults (Jay et al., 2009). Many adults have
difficulty interpreting information such as serving size on the NFL (Cowburn & Stockley,
2005), suggesting that interpretational aids at the point-of-purchase may improve
selection of healthier choices. Little is known about NFL understanding among
adolescents, although current evidence suggests that adolescents generally score low in
assessments of their ability to read and compare NFLs (Hawthorne et al., 2006). Research
with U.S. adults has found racial/ethnic and age differences in NFL understanding. For
example, non-Hispanic white adults have been found to have higher average label
understanding compared to English-speaking Hispanic and non-Hispanic Black adults

(Persoskie et al., 2017). Research among adults also suggests that use of specific
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information on the NFL (e.g., serving size, ingredients) increases with age (Ollberding et
al., 2010), although some evidence has found that older adults (> age 60) may experience
more difficulty with label comprehension (Miller et al., 2017). Based on these findings
among adults, it was hypothesized that non-Hispanic white adolescents would be more
likely than African American or Hispanic adolescents to have greater NFL understanding,
which, in turn, would be associated with more frequent use of the NFL (Hypothesis 2A).
It was further hypothesized that older adolescents would have higher levels of NFL
understanding than younger adolescents, which, in turn, would be associated with more
frequent use of the NFL (Hypothesis 2C).

Nutrition knowledge refers to knowledge of processes and concepts related to
nutrition, including diet, health, disease, and dietary guidelines (Miller & Cassady, 2015).
Nutrition knowledge may help consumers pay more attention to the NFL (as compared to
marketing on the package), increase comprehension of the nutrition information on the
label, and support consumers in applying nutrition information to food choice (Miller &
Cassady, 2015). NFL use may require use of a set of cognitive processes related to
attention, comprehension, and decision making that is aided by nutrition knowledge
(Miller & Cassady, 2015). A systematic review of studies in the U.S., United Kingdom,
Europe, Africa, Australia, and the Middle East found that adults with greater nutrition
knowledge found it easier to understand information on the NFL, which led to increased
NFL use (Miller & Cassady, 2015). Further, a cross-sectional survey of U.S.
undergraduate and graduate students suggested that nutrition knowledge predicts NFL
use (Misra, 2007). A few studies suggest that nutrition knowledge may vary across

racial/ethnic and age groups among adolescents. For example, a study of U.S. middle
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school students found that Black adolescents had lower nutrition knowledge than their
white peers (Fahlman et al., 2010). Additionally, a study among Canadian adolescents
found that nutrition knowledge increased with age (Brown et al., 2021). These findings
suggest that differences in nutrition knowledge may partially explain racial/ethnic and
age differences in NFL use. It was hypothesized that non-Hispanic white adolescents
would be more likely than African American or Hispanic adolescents to have greater
nutrition knowledge, which, in turn, would be associated with more frequent use of the
NFL (Hypothesis 2B). It was also predicted that older adolescents would have higher
levels nutrition knowledge than younger adolescents, which would be associated with
more frequent use of the NFL (Hypothesis 2D).

NFL understanding and nutrition knowledge may also serve as proxy measures
for nutritional literacy, which has been defined as “a specific health literacy domain that
reflects the ability to access, interpret, and use nutrition information” (Velardo, 2015, p.
386). Researchers examining adolescent NFL use have questioned whether low label use
among adolescents reflects difficulty translating information on the NFL into use (Huang
et al., 2004). A study of young adults found that those with low health literacy were less
likely to use the NFL than those with high health literacy (Cha et al., 2014). Qualitative
research suggests that adult consumers have difficulty applying nutrition information to
their own lives (Wahlich et al., 2013), which may indicate that adolescents face a similar
challenge. For example, a qualitative study among adolescents and young adults in
Canada found that participants often expressed confusion about how to apply percentage

daily value information (Hobin et al., 2016). These findings support the hypotheses that
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NFL understanding and nutrition knowledge were mediators of the relationships between
sociodemographic variables and NFL use (Hypotheses 2A-D).
Sociodemographic characteristics

Specific Aim 2 (Hypotheses 2A-E) sought to examine associations between
sociodemographic characteristics and adolescent NFL use. The hypotheses presented in
this dissertation highlight several understudied areas of nutrition research, including
potential racial/ethnic, age, and gender differences in NFL use, which present an
opportunity for this dissertation to contribute new knowledge to the field. Exploring these
differences gives us insight into how individuals use the NFL, and, in turn, seek to make
dietary changes. This information could be used to help target interventions to promote
healthy eating by addressing psychosocial barriers among specific adolescent subgroups,
which is likely to be more effective than simply providing nutrition information
(Dumoitier et al., 2019). Potential differences in the relationships between frequency of
NFL use and healthy eating efforts are explored below by race/ethnicity, age, and gender.
Race/ethnicity

While only three studies have examined racial and ethnic differences in NFL use
among U.S. adolescents, findings from these studies are consistent with studies among
adults. Prior studies have shown that non-Hispanic white and Black adults are more likely
than Hispanic adults to use the NFL (Campos et al., 2011; Gans et al., 2003; Ollberding
et al., 2010). Among U.S. adolescents, Haidar et al. (2007) found that those categorized
as “white/other” were more likely than African American or Hispanic adolescents to
report using the NFL to make food choices, and Wojcicki and Heyman (2012) found that

NFL use was lowest among non-Hispanic African Americans and Mexican American

23



adolescents. Huang et al. (2004) did not find a difference in NFL use between adolescents
who were African American, white, or from other racial/ethnic groups. Although these
results were inconsistent across studies, the two larger state or nationally representative
surveys did report differences in NFL use between racial and ethnic groups (Haidar et al.,
2007; Wojcicki & Heyman, 2012), suggesting that the racial and ethnic differences in
label use observed among adults may also apply to adolescents. Based on the current
literature, the authors predict that non-Hispanic white adolescents will be more likely
than African American or Hispanic adolescents to have greater NFL understanding and
nutrition knowledge, respectively, which, in turn, will be associated with more frequent
use of the NFL (Hypotheses 2A-B)

Language barriers, differences in label comprehension, and acculturation may
contribute to racial/ethnic variation in NFL use. Among adults, limited English
proficiency has been associated with lower NFL use (Ollberding et al., 2010). Language
barriers may also impede label comprehension among non-native English speakers
(Lubman et al., 2012; Sharif et al., 2014). All NFLs are required by law to be in English,
although information in another language may be optionally included in a separate panel
(21 CFR 101.15, 2022). Previous research suggests that NFL use increases with the
length of time foreign-born adults have lived in the U.S. (Ollberding et al., 2010). For
example, a nationally representative study found a positive association between label use
and dietary quality among Latinos with higher acculturation (defined as speaking only
English or English more than Spanish at home), although this association was not found
for less acculturated Latinos (Wilson et al., 2018). Research on potential racial/ethnic

differences in NFL use is need to better inform educational interventions to increase label
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understanding or nutrition knowledge, which may reduce racial/ethnic disparities in NFL
use.
Age

Adolescence and young adulthood may be periods when people are more likely to
use the food label to establish healthy eating habits (Campos et al., 2011; Christoph,
Larson, et al., 2018). Only one study has examined age differences in NFL use among
U.S. adolescents (Haidar et al., 2017). This study found that 8" graders in the U.S.
reported higher use of the NFL to make nutrition decisions compared to 11" graders.
Little explanation was given for this finding, other than the fact that 8" and 11™ grade are
in distinct developmental stages (i.e., middle and high school; Haidar et al., 2017). One
possibility is that 8" graders were just learning about the nutrition characteristics of
foods, whereas older students may have had more nutrition knowledge and therefore not
need to check the label as frequently. There is also evidence that adolescents aged 16-19
are more aware of federal dietary guidance (e.g., the Dietary Guidelines for Americans
and the Food Guide Pyramid) compared to adults (Wright & Wang, 2011), which may be
associated with increased use of the NFL (Miller et al., 2015). A study among Canadian
adolescents ages 13-19 found that each one-year increase in age was associated with a
1% increase in nutrition knowledge, which was unlikely to translate to a meaningful
difference in nutrition intake (Brown et al., 2021). These findings suggest that age and
nutrition knowledge may interact with one another in complex ways to influence
adolescents’ nutrition decisions.

Little is known about potential age differences in NFL use among U.S.

adolescents, or how understanding of the NFL and nutrition knowledge may mediate this
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relationship. Research on the potential relationships among age, NFL understanding,
nutrition knowledge, and NFL use is needed to develop age-appropriate communication
campaigns to educate adolescents about how to use the NFL to guide healthy eating. For
example, certain methods of communication may be more relevant for particular age
groups. Potential age differences in adolescents’ use of the NFL are examined in
Hypotheses 2C-D, which posit that older adolescents will have higher levels NFL
understanding and nutrition knowledge, respectively, than younger adolescents and that
this will lead to more frequent use of the nutrition facts label.

Gender

Little is known about potential gender differences in NFL use among adolescents.
Among studies of U.S. adolescents, Huang et al. (2004) found that girls were more likely
than boys to report always reading the NFL, while Haidar et al. (2017) did not find a
difference in NFL use by gender. Studies among adults, however, have consistently
shown that women use the NFL more than men (Bryta, 2020; Christoph, Larson, et al.,
2018; Nayga Jr, 2000; Rasberry et al., 2007; Satia et al., 2005; Stran & Knol, 2013; Su et
al., 2015). While few studies have examined gender differences in NFL use among
adolescents, the research among adults provides clear evidence that women use the label
more than men.

Previous research has found that girls and boys may pay attention to different
parts of the NFL. For one, boys and men may rely more on intuitive eating than girls
(Denny, Loth, Eisenberg, & Neumark-Sztainer, 2013). Intuitive eating, which is also
known as “normal eating” or “adaptive eating,” is a weight management approach in

which individuals do not restrict the type of food they consume but, rather, eat when
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hungry and stop eating when satiated (Van Dyke & Drinkwater, 2014). Adult women,
however, were more likely to use the NFL to guide their selection of food to consume
(Christoph et al., 2016; Arslanagi¢, Pestek, & Kadi¢-Maglajli¢, 2014; Christoph, Larson,
et al., 2018; Su et al., 2015). Other previous research also suggests that boys tend to use
the label to assess macronutrients (e.g., protein) in an effort to gain body mass, whereas
girls more often use the label to assess calories in an effort to stay thin (Huang et al.,
2004). These studies suggest that boys pay attention to different parts of the label than
girls.

Research on potential gender differences in NFL use among adolescents may
inform public health practice. For example, interventions could be designed to help girls
and boys use the NFL to achieve different goals in healthy ways. Previous research
suggested that the NFL could be promoted as a way to ensure that adolescent boys
consume adequate nutrition for physical activity (Christoph, Larson, et al., 2018). The
current evidence of gender differences in NFL use provides support for Hypothesis 2E,
which posits that regardless of NFL understanding or nutrition knowledge, girls will have
more frequent use of the NFL than boys, which, in turn, will be associated with higher
engagement in nine healthy eating efforts. Potential mechanisms underlying the potential
association between gender and NFL use are explored in Study 2 (gender differences in
factors associated with weight change efforts and Nutrition Facts label use among U.S.
adolescents).

Study 2: Nutrition Facts label use and weight change efforts among U.S. adolescents

The second manuscript in this dissertation examines 1) potential differences by

gender in the relationships between three factors (body satisfaction, social media use, and
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weight teasing) and weight change efforts among U.S. adolescents (Specific Aim 3) and
2) whether engaging in weight change efforts is associated with NFL use among U.S.
adolescents (Specific Aim 4). This research builds on Study 1 by examining gender
differences in factors that may be directly or indirectly associated with NFL use
(Hypothesis 2E). This research is important because adolescents are undergoing
significant social and emotional development, and many of the views and habits they
form during this time will follow them into adulthood (Bucchianeri et al., 2013;
Winpenny et al., 2018). A better understanding of the relationships described by Specific
Aims 3-4 could identify several points for intervention (e.g., communication campaigns
to improve body satisfaction or NFL use) to promote healthy eating among adolescents.
Conceptual model

A conceptual model was developed to examine gender differences in the
relationships among factors associated with weight change efforts and Nutrition Facts
label use among U.S. adolescents (Figure 2.3). This model was informed by the extant
empirical literature on these factors and three primary theories: regulatory focus theory,
social comparison theory, and self-regulation theory. The constructs examined in Study 2

are described in more detail below.

Gender | Gender |

Body size satisfaction?

Weight teasing y =I Weight change efforts® |7"4>| Nutrition facts label use

Social media use

Figure 2.3 Conceptual model guiding Study 2
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a. “Body size satisfaction” refers to the difference between body size ideal and body
size perceptions.

b. “Weight change efforts” refers to the actions an individual takes with regard to
their body weight (i.e., not trying to change or maintain weight, stay the same
weight, lose weight, gain weight; Hammond et al., 2021). This variable is called
“weight loss efforts” in the 2019 IFPS Youth Survey.

Body size satisfaction and weight change efforts
As their bodies and both intra- and interpersonal relationships change, adolescents

tend to be particularly attuned to their physical appearance (Choukas-Bradley et al.,

2020). Psychology research suggested that how adolescents perceive their physical

appearance was the most significant predictor of their general sense of self (e.g., how

they think of themselves in terms of social acceptance, popularity, and romantic appeal;

Markey, 2010). Body size satisfaction refers to the extent to which an individual is

satisfied with their physical appearance, with an emphasis on shape and weight (Holsen

et al., 2012), and it is often measured by a respondent’s agreement with the statement, “I

like the way my body looks” (Austin et al., 2009; Risica et al., 2008).

“Weight change efforts” refers to the actions an individual takes with regard to
their body weight (i.e., not trying to change or maintain weight, stay the same weight,
lose weight, gain weight; Hammond et al., 2021). Previous research has found that
achieving a desired appearance is an important objective for adolescents wanting to lose
weight (Murtagh et al., 2006). The relationship between body size satisfaction and weight
change efforts could be explained by regulatory focus theory, which suggested that

individuals who view themselves as having further from socially acceptable body types
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(i.e., lower body size satisfaction) had higher motivation to alter their weight status
(Bibiloni et al., 2017; Higgins, 1998). Two self-regulatory strategies are proposed by
regulatory focus theory: prevention focus goals, which are about avoiding social rejection
or illness, and promotion focus goals, which may include a desire to be attractive (Bouzas
et al., 2019). Adolescents with lower body size satisfaction may be motivated to self-
regulate their weight loss efforts to prevent social rejection and/or to be perceived as
more attractive (Bouzas et al., 2019).

Research is needed to examine how body size satisfaction is associated with
weight change efforts among U.S. adolescents. Body size dissatisfaction is associated
with several unhealthy adolescent weight control practices (Adams et al., 2000; Calzo et
al., 2012; Franko & Striegel-Moore, 2002; Jung et al., 2017; Liechty, 2010; Ojala et al.,
2007; Voelker et al., 2015), suggesting that body size dissatisfaction is more than “simply
a harmless form of self-assessment” (Eisenberg et al., 2006, p. 521). For example, female
adolescents who reported being highly dissatisfied about their weight were more than five
times as likely to binge eat than adolescents who did not report such concerns (Field et
al., 2008). Adolescents with lower body size satisfaction are also more likely to restrict
their diets (Heywood & McCabe, 2006; Zarychta et al., 2020), binge eat (Neumark-
Sztainer, Paxton, et al., 2006; Sonneville et al., 2012), have bulimic symptoms (Heywood
& McCabe, 2006; Johnson & Wardle, 2005), and engage in emotional eating (Johnson &
Wardle, 2005). Cognitive behavioral and emotional regulation theories suggested that
self-esteem and depression help explain associations between body size dissatisfaction
and unhealthy weight change efforts (Brechan & Kvalem, 2015). A study of young adults

in Norway, for example, found that the relationship between body size dissatisfaction and
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three weight change strategies (restrained eating, binge eating, and compensatory
behavior) was mediated by self-esteem and depression (Brechan & Kvalem, 2015). These
studies suggest that lower body size satisfaction among adolescents is associated with
behaviors that may lead to poorer overall health and weight gain.

Findings from this study may point to the need for targeted efforts to promote
body size satisfaction in settings such as schools and health care provider-patient
interactions (Hartman-Munick et al., 2020). For example, school-based interventions
focusing on increasing self-esteem and life skills have produced modest improvements in
body size satisfaction (Austin et al., 2009; Neumark-Sztainer, Levine, et al., 2006;
O’Dea, 2004), which may combat decline in body size satisfaction over time and adverse
impacts, such as unhealthy weight change efforts (Eisenberg et al., 2006; Kostanski et al.,
2004). Based on the current literature and regulatory focus theory, it is hypothesized that
body size satisfaction will be associated with weight change efforts such that adolescents
perceiving their bodies to be larger than the ideal will try to lose weight and adolescents
perceiving their bodies to be smaller than the ideal will try to gain weight (Hypothesis
3A).

Adolescent girls tend to be less satisfied with their body size than boys. Previous
research suggests that approximately 24-46% of adolescent girls and 12-26% of
adolescent boys report being dissatisfied with their bodies (Wang et al., 2019). Girls and
boys also have different developmental trajectories regarding body size satisfaction;
among girls, body size dissatisfaction tends to remain stable or increase during
adolescence, while among boys, it tends to decrease over time (Mékinen et al., 2012).

These different trajectories may be due, in part, to differences in primary body concerns
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for girls and boys. While girls often aspire to thinness (Buote et al., 2011), boys are
driven more by a desire to obtain a lean and muscular body (Galioto & Crowther, 2013).
Compared to boys and men, girls and women also view body size as a more important
indicator of their self-worth (Owens et al., 2010). Further, body ideals for boys and men
tend to include more divergent body types, including average weight men, while the
standards for body ideals for girls and women are more homogenous (Buote et al., 2011).
Body size dissatisfaction can have long-term consequences for adolescent health,
including an increased risk for eating disorders, depressed mood, and weight gain among
adolescents and adults of all genders (Bould et al., 2018). Research has shown that body
size dissatisfaction has a stronger, more negative impact on body self-esteem among girls
than boys (Mékinen et al., 2012). It was therefore predicted that associations between
body size satisfaction and weight change efforts would be stronger for girls than for boys
(Hypothesis 3E).
Weight teasing and weight change efforts

Adolescents experiencing weight teasing, or a form of weight bias in which peers
or family members mock an individual for being under- or overweight (Goldfield et al.,
2010), may internalize biases about their body size and, thus, be more likely to seek out
ways to change their body size. Weight teasing among adolescents is often an expression
of weight stigma, defined as “the stigmatization of people with obesity” (Pont et al.,
2017, p. 7). Weight stigma can be expressed indirectly or directly through subtle to harsh
comments about an individual’s weight (Rand et al., 2017). People who are teased about
their weight are more likely to have adverse psychological and behavioral outcomes,

including mood or anxiety disorders and higher all-cause mortality risk (Farhat, 2015;

32



Tomiyama et al., 2018). Weight teasing is a social identity threat so pervasive that it has
been reported by children as young as three years old (Hunger et al., 2015; Cramer &
Steinwert, 1998; Romano et al., 2018). Studies suggest that weight-based teasing is
especially prevalent among adolescents with overweight and obesity and does not differ
across racial/ethnic groups (Hooper et al., 2021; McCormack et al., 2011; van den Berg et
al., 2008).

The relationship between weight teasing and weight change efforts may be
explained in part by social comparison theory, which describes the process through which
social comparisons influence identity development (Krayer et al., 2007; Schaefer &
Blodgett Salafia, 2014). Weight-based teasing may reinforce the ideal body types that
adolescents are exposed to and to which they compare themselves (Krayer et al., 2007).
For example, a study of U.S. middle school students found that social comparison (how
often adolescents compare their physical appearance to the physical appearance of others)
fully mediates the relationship between weight-based teasing and adolescent boys’ drive
for muscularity (Schaefer & Blodgett Salafia, 2014). Research has also found that weight
teasing has differential impacts on adolescent boys’ and girls’ body esteem (Valois et al.,
2019), which may translate to different weight management practices by gender (e.g.,
gaining muscularity for boys, losing weight for girls; Voelker et al., 2015).

Research is needed that examines the role of weight teasing in weight change
efforts. Studies show that the effects of weight teasing during adolescence can extend into
adulthood. For instance, a 15-year longitudinal study found that women who reported
being teased about their weight by peers and family members as adolescents were more

likely to engage unhealthy weight control behaviors in adulthood (Puhl et al., 2017).
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These studies indicate that weight teasing may be a powerful influence on adolescents
weight management behaviors, the effects of which can carry over into adulthood.
Adolescents who experience weight teasing may attempt to alleviate teasing through
weight change efforts that bring their appearance closer to the ideal (Rodgers et al.,
2011). Rather than encourage healthy weight management behaviors, though, weight-
based teasing may discourage exercise (Sattler et al., 2018), increase unhealthy weight
control behaviors (e.g., binge eating, skipping meals, using laxatives; Neumark-Sztainer
et al., 2010), or decrease self-regulation (Goldschmidt et al., 2018; Puhl & Heuer, 2010;
Rand et al., 2017; Tomiyama et al., 2018). For example, female adolescents in Brazil who
were teased about their weight by family members were more likely to engage in
unhealthy weight control behaviors, including vomiting, dieting, and using laxatives
(Leme & Philippi, 2013). The relationships among weight teasing, gender, and weight
change efforts will be further explored in Hypothesis 3C, which predicts that weight
teasing will be associated with weight change efforts such that adolescents being teased
more about their weight will be more likely to engage in weight change efforts.

Weight teasing may have a more negative impact on adolescent girls’ perceptions
of their body size compared to boys, as adolescent girls experience more weight teasing
than boys and are more negatively affected by it (Neumark-Sztainer et al., 2002). Recent
research found that 36.6% of U.S. girls had ever been teased for their weight, compared
to 31.3% of boys (p<0.05; Hooper et al., 2021). Additionally, a meta-analysis with
studies among adolescents and adults found that the positive association between weight
teasing and body size dissatisfaction was stronger among girls than boys (Menzel et al.,

2010). Girls may experience weight teasing as more hurtful, while boys may value other
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aspects of their appearance more highly (Rodgers et al., 2021). A study among students at
U.S. public middle and high schools found that weight teasing in the school environment
was associated with dieting among girls but not boys, although students of both genders
who were teased for their weight experienced psychosocial concerns (i.e., lower self-
esteem among boys and greater depressive symptoms among boys; Lampard et al., 2014).
Gendered patterns of weight teasing also persist into adulthood. For example, a
longitudinal study of U.S. adolescents found that girls who teased about their weight by
family members had unhealthy weight change behaviors in later adolescence, although
this same relationship was not found among boys (Rodgers et al., 2021). These studies
suggest that the relationship between weight teasing and weight change efforts may be
stronger among girls than boys. It is further predicted that this relationship will be
stronger for girls than for boys (Hypothesis 3E).
Social media use and weight change efforts

The internet and social media are nearly ubiquitous in adolescents’ lives. In a
2018 Pew Research Center survey of U.S. adolescents aged 13 to 17 years, 45% of
teenagers said they used the internet “almost constantly,” and an additional 44% reported
going online several times a day (Anderson & Jiang, 2018). Recent reports show that
more than 90% of adolescents have at least one social media account (Kucharczuk et al.,
2022). Girls are more likely to be online than boys: 50% of teenage girls report near-
constant online use, as compared to 39% of boys (Anderson & Jiang, 2018). These
findings suggest that adolescents use social media often, and that girls are more online
than boys. Researchers posit that spending more time engaged with social media and/or

on the internet reduces time spent on other activities that have more beneficial effects on
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adolescents’ well-being (the “crowding out” hypothesis; McDool et al., 2020). The effect
of social media use on weight change efforts during adolescence is an important topic
given the social and emotional development happening during this period. Based on the
current literature, the authors predict that social media use will be associated with weight
change efforts such that adolescents who spend more time using social media will be
more likely to engage in weight change efforts (Hypothesis 3B).

Social media use may have a stronger impact on girls’ weight change efforts than
boys. For one, girls engage and invest in body-related content more than boys (Mahon &
Hevey, 2021). Social media tends to have a more negative effect on girls’ body image,
while boys are more likely to feel that bodies shown on social media are a motivating
influence (Bell et al., 2019). Girls are also more likely to compare their bodies to
standards portrayed in their social media feeds (Mahon & Hevey, 2021). For example, a
recent study suggested that brief bouts of social media use were associated with reduced
snack intake among female undergraduate students (Pink et al., 2022). There is also
evidence that social media images related to weight change efforts are targeted more
toward girls than boys; most (83%) “#weightloss” images on social media are of females
(Jebeile et al., 2021). Adolescent girls may be especially vulnerable to being influenced
by images on social media because of the psychosocial developmental phase they are in
(Kleemans et al., 2018). Boys, on the contrary, tend to exhibit more active coping styles
and greater positive agency over their social media use (Mahon & Hevey, 2021). These
studies suggest that social media use may prompt adolescents to internalize gendered
body ideals (e.g., for extreme thinness among girls and muscularity among boys; Rodgers

et al., 2021). Internalization of body ideals, in turn, has been associated with an increase
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in weight change efforts among adolescents (Daniel & Bridges, 2010; McCreary & Sasse,
2000). More research is needed on the potential moderating effect of gender on the
relationship between social media use and weight change efforts to develop effective
interventions. For example, interventions targeting social media literacy have been found
to moderate the negative impact of social media use on dietary restraint among girls, but
not boys (Gordon et al., 2021). It was therefore predicted that the positive association
between social media use and weight change efforts would be stronger for girls than for
boys (Hypothesis 3E).
Weight change efforts and NFL use

Few studies have examined how weight change efforts may be associated with
NFL use, and none have explored these relationships among adolescents. Studies among
adults, however, suggest that weight change efforts are associated with higher NFL use
(Bleich & Wolfson, 2015; Christoph, Larson, et al., 2018). For example, compared to
U.S. adults who did not have a weight change intention, adults wanting to lose weight
were 67% more likely to use the NFL, those wanting to gain weight were 37% more
likely to use the NFL, and those wanting to stay the same weight were 36% more likely
to use the NFL (Christoph, Larson, et al., 2018). Another study of U.S. adults aged 20
and older found that those engaging in any weight loss activities (e.g., diet and physical
activity behaviors) were 92% more likely to use the NFL than those not trying to lose
weight (Bleich & Wolfson, 2015). Notably, NFL use is more strongly associated with
weight change efforts than weight status (i.e., BMI; Christoph, Larson, et al., 2018).
These data suggest that a desire to change one’s weight may be a better predictor of NFL

use than BMI.
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This study draws from components of self-regulation theory to explain the
theoretical context for the relationship between weight change efforts and NFL use. Self-
regulation theory posits that individuals are motivated to avoid and treat health conditions
and will take an active role in testing coping strategies (Leventhal et al., 1980; Munro et
al., 2007). For example, previous studies have suggested that individuals may self-
regulate their behavior (e.g., by monitoring their food intake) to achieve weight-related
goals (Annesi, 2018; Frie et al., 2020; Johnson et al., 2012). Health conditions can be the
product of a complex interplay of social and cultural factors (Munro et al., 2007). As
described earlier, weight change efforts were predicted to be associated with interactions
among a number of perceptions (e.g., body size satisfaction) and social factors (e.g.,
weight teasing). Through this theoretical lens, this study examines how weight change
efforts are predicted to be associated with a coping strategy (NFL use; Hypothesis 4A).
While beyond the scope of this study, a study more deeply grounded in self-regulation
theory might examine how aspects of individuals’ personalities and cultural context
inform their use of the NFL as a means of regulating their weight (Edgar & Skinner,
2003). Research on the potential association between weight change efforts and NFL use
among adolescents is needed to inform programs and policies targeting healthier weight
management strategies (e.g., using the NFL). This study predicts adolescents engaging in
weight change efforts (i.e., trying to stay the same weight, gain weight, or lose weight)
will be more likely to use the NFL than adolescents not trying to change or maintain their
weight (Hypothesis 4A).

A large share of adolescents is attempting to change their weight, and this effort is

especially common among girls (Houle-Johnson & Kakinami, 2018; McDow et al.,
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2019). A recent systematic review estimated that nearly two-thirds of U.S. and Canadian
adolescents were trying to lose weight (Houle-Johnson & Kakinami, 2018). There are
also gender differences in attempts to lose weight (Houle-Johnson & Kakinami, 2018).
For example, NHANES data show that 45.2% of girls attempted to lose weight in the past
year, compared to 30.1% of adolescent boys (McDow et al., 2019). Nationally
representative data indicate that the majority of adolescent girls are trying to lose weight,
despite the fact that most do not have overweight or obesity (Liechty, 2010). A study of
U.S. high school students found that female students were more likely to be trying to lose
weight compared to male students, despite being less likely to be overweight (Lowry et
al., 2002). These findings imply that girls are more likely than boys to try to lose weight.

Girls attempting to change their weight status may pay more attention to the NFL
than boys. Among the two studies with U.S. adolescents to examine gender differences in
NFL use (Haidar et al., 2017; Huang et al., 2004), only one study reported that girls were
more likely than boys to report always reading the NFL (Huang et al., 2004). Studies
among adults, however, consistently show that women use the NFL more than men
(Bryta, 2020; Christoph et al., 2018; Stran & Knol, 2013). One possible explanation is
that men may be more likely than women to use intuitive eating (Denny et al., 2013),
which is based on the idea that people eat when hungry and stop when satiated, rather
than restricting the type of food they consume. (Van Dyke & Drinkwater, 2014). Girls
may therefore be more likely than boys to use the NFL when trying to meet their weight-
related goals. It was predicted that the positive association between weight change efforts
and NFL use would be stronger for girls than boys (Hypothesis 4B). Understanding

gender differences in NFL use and weight change efforts may inform the design of
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tailored weight-related behavior change interventions, such as communication campaigns

to improve NFL use among adolescents.
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CHAPTER 3

RESEARCH DESIGN AND METHODS

The first study used a recursive path analysis to examine sociodemographic
characteristics, Nutrition Facts label (NFL) use, and eating efforts among U.S.
adolescents. The second study used a series of regression models to examine gender
differences in factors associated with weight change efforts and Nutrition Facts label use
among U.S. adolescents. The methods of this dissertation research are discussed by study
below.

Study 1: Nutrition Facts label use, healthy eating efforts, and sociodemographic
characteristics among U.S. adolescents
The following aims and hypotheses were addressed in Study 1:
Specific Aim 1: To examine whether the frequency of NFL use among U.S. youth is
associated with healthy eating efforts related to nutrition information that is shown versus
not shown on the NFL.

e Hypothesis 1A: U.S. adolescents aged 14-17 who report more frequently using

the NFL will be more likely to report engaging in nine healthy eating efforts (e.g.,

eating vegetables and fruits, eating fewer calories).

e Hypothesis 1B: Adolescents will be more likely to engage in eating efforts
related to nutrition information that is shown on the NFL than eating efforts

related to nutrition information that is not shown on the label.
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Specific Aim 2: To determine potential sociodemographic differences by race/ethnicity,
age, and gender in NFL use.

e Hypothesis 2A: The relationship between race/ethnicity and NFL use will be
mediated by NFL understanding. Non-Hispanic white adolescents will be more
likely than African American or Hispanic adolescents to have greater NFL
understanding, which, in turn, will be associated with more frequent use of the
NFL.

e Hypothesis 2B: The relationship between race/ethnicity and NFL use will be
mediated by nutrition knowledge. Non-Hispanic white adolescents will be more
likely than African American or Hispanic adolescents to have greater nutrition
knowledge, which, in turn, will be associated with more frequent use of the NFL.

e Hypothesis 2C: The relationship between age and NFL use will be mediated by
NFL understanding. Older adolescents will have higher levels of NFL
understanding than younger adolescents, which, in turn, will be associated with
more frequent use of the NFL.

e Hypothesis 2D: The relationship between age and NFL use will be mediated by
nutrition knowledge. Older adolescents will have higher levels of nutrition
knowledge than younger adolescents, which, in turn, will be associated with more
frequent use of the NFL.

e Hypothesis 2E: The relationship between gender and healthy eating efforts will
be mediated by NFL use. Girls will have more frequent use of the NFL than boys,
which, in turn, will be associated with higher engagement in nine healthy eating

efforts.
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Conceptual model

This study was guided by the conceptual model displayed in Figure 3.1. As
discussed in Chapter 2, this model seeks to assess relationships among independent
variables (race/ethnicity, race, and gender), mediating variables (NFL understanding,
nutrition knowledge, and NFL use), and dependent variables (NFL use and healthy eating

efforts). All variables included in the model were measured in this study.

Race/
ethnicity
Nutrition
Facts label
understanding

Nutrition Healthy
Age Facts label eating
use efforts

Nutrition
knowledge

Gender

Figure 3.1 Conceptual model guiding Study 1

Data source

De-identified data were obtained from the International Food Policy Study
(IFPS), an annual, repeated cross-sectional study of trends in dietary patterns and policy-
relevant behaviors in the U.S. and five other countries. The IFPS Youth Survey was
funded through an International Health Grant from the Public Health Agency of Canada
(PHAC), with support from the Canadian Institutes of Health Research (CIHR). Study 1

used data from the 2019 IFPS Youth Survey in the U.S. (N=1,603). Data from the 2019
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survey were selected for this study because it was the last year of survey data collected
before the onset of the COVID-19 pandemic. This survey was the first wave of the IFPS
Youth Survey, and data were collected online between November and December 2019.
Data collection

The sample was recruited through the Nielsen Consumer Insights Global Panel or
their partner panels, which used both probability and non-probability sampling. Nielsen
first issued email invitations to adult panelists, who were screened for eligibility,
including having a child aged 10-17 living in their household. Panelists with a potentially
eligible child were given information about the IFPS and asked for informed consent for
their child to participate. Adolescents were screened directly to confirm eligibility based
on age and sex. Quotas for age (an equal number of younger (age 10-13) and older (age
14-17) adolescents) and gender (an even split of boys and girls) were applied to facilitate
a diverse sample, and the survey closed when these quotas were met. Only one child in
each household was eligible to participate in the survey. Eligible adolescents who agreed
to participate in the study provided assent before starting the survey. For this study, only
adolescents aged 14-17 were included in the analytic sample (N=784), as younger
adolescents were not asked about eating efforts.

Adolescents who failed to pass the data integrity check, which was located two-
thirds through the questionnaire, or who completed the survey in less than 10 minutes
were excluded from the analytic sample (n=81). The data integrity check involved
showing respondents a list of five food items (bread, carrot, egg, apple, or milk) and
asking, “Which of these foods is a fruit?”” All survey data were collected online on a

computer (i.e., desktop or laptop) or mobile device, which provided advantages such as
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allowing the research team to include food product images in the survey. The majority of
the U.S. adolescent sample (69.4%) completed the survey on a smartphone. Each
adolescent’s parent/guardian was compensated for their participation by the Nielsen
Consumer Insights Panel through points-based or monetary rewards that could be
exchanged for cash, donations, electronic gift cards, and/or chances to win monthly
prizes.

The IFPS invited 16,596 adolescents in the U.S. to participate in the online
survey, of which 1,603 (9.7%) completed the survey and met data quality standards (i.e.,
correctly stated their region, correctly answered quality check question, completed the
survey in more than 10 minutes). The survey cooperation rate was 79.8% based on the
American Association for Public Opinion Research (AAPOR) Cooperation Rate #2 (“the
proportion of all cases interviewed of all eligible units ever contacted”’; AAPOR). The
survey was conducted in either English or Spanish, based on the panelist’s language
preference, and took an average of 22 minutes to complete (for English speakers, 22
minutes; for Spanish speakers, 24 minutes). The survey was translated into Spanish by
Benton & Associates in Mexico City, Mexico, and bilingual research team members
served as language and content experts, reviewing the translations.

The study received ethical clearance through the University of Waterloo Research
Ethics Committee (ORE #414777). Work pertaining to the dissertation was reviewed by
the University of South Carolina Institutional Review Board (Pro00113724), which
determined that the study meets the Not Human Subjects criteria set forth by the Code of

Federal Regulations (45 CFR 46).
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Measures

Measures for Study 1 are described below. Question wording and variable names
are provided in Appendix A.

Nutrition Facts label use. This measure was adapted from the 2014 FDA Health
and Diet Survey (Jordan Lin, Zhang, Carlton, & Lo, 2016). Respondents were shown an
image of the U.S. Nutrition Facts label before its 2020/2021 update (Figure 3.2) and
asked, “Do you use this type of food label when deciding what to eat or buy?” Responses
were recorded as 1="never”, 2="“rarely”, 3="sometimes”, 4="often”, and 5="all the
time”. This question was asked only of respondents who answered affirmatively (i.e.,
“rarely”, “sometimes”, “often” or “all the time”) to the previous question (“Have you
seen this type of food label on packages or in stores?”’). Respondents who previously

indicated that they were not aware of the NFL (n=6) were recoded from missing to

“never” having used the label.

Nutrition Facts
Serving Size 2/3 cup (55g)
Servings Per Container About 8
Amount Per Serving
Calories 230 Calories from Fat 72
% Daily Value*
Total Fat 8g 12%
Saturated Fat 1g 5%
Trans Fat 0g
Cholesterol Omg 0%
Sodium 160mg 7%
Total Carbohydrate 37g 12%
Dietary Fiber 4g 16%
Sugars 129
Protein 3g
1
Vitamin A 10%
Vitamin C 8%
Calcium 20%
Iron 45%
* Percent Daily Values are based on a 2,000 calorie diet.
Your daily value may be higher or lower depending on
your calorie needs. Calories: 2,000 2500
Total Fat Lessthan 659 80g
Sat Fat Lessthan 20g 259
Cholesterol Lessthan  300mg 300mg
Sodium Lessthan 2,400mg  2,400mg
Total Carbohydrate 300g 3759
Dietary Fiber 259 309

Figure 3.2 U.S. Nutrition Facts Label Image Based on the version shown during data
collection (November-December 2019; SNAP4CT, 2018)
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Healthy eating efforts. This measure was loosely adapted from the Tracking
Nutrition Trends (TNT) survey, which assessed national trends in nutrition knowledge,
attitudes, and behaviors among Canadian adults between 1989 and 2018 (Goodman et al.,
2011). Respondents were asked, “Do you make a special effort to do any of the
following: (1) “eat protein”; (2) “eat less sugar or drink fewer sugary drinks”; (3) “eat
less (fewer) calories”; (4) “eat less salt”; (5) “eat vegetables and fruits”; (6) “drink lots of
water”; (7) “eat whole grains”; (8) “eat less low-calorie sweeteners”; or (9) “eat less
processed foods.” Each behavior was queried independently, with “yes” responses coded
as 1 and “no” responses coded as 0.

Nutrition Facts label understanding. This measure was adapted from a measure
the IFPS Team at the University of Waterloo initially developed for the 2016 Canada
Food Study, which was a precursor to the IFPS (Hammond et al., 2017). Respondents
were shown an image of an NFL and asked, “Do you find this information... (1) very
hard to understand; (2) hard to understand; (3) in the middle; (4) easy to understand; or
(5) very easy to understand.

Nutrition knowledge. This measure was adapted from the TNT survey (Goodman
et al., 2011) specifically for the IFPS Youth Survey. Respondents were asked to rate how
much they knew about healthy eating and nutrition on a scale from 0 to 10, where
0="nothing” and 10="a lot.”

Race/ethnicity. A single item was used to classify respondents as White, Black or
African American, Hispanic or Latino, other race (e.g., Asian/Pacific Islander or Native

American Indian only), or two or more races/ethnicities (U.S. Census Bureau, 2021).
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Age. Respondents reported their age 14, 15, 16, or 17 years. This variable was
treated as continuous.

Gender. Respondents reported their gender as male or female.

Covariates

Weight change efforts. This measure referred to participants’ intentions toward
their weight and was adapted from the National Health and Nutrition Examination Survey
(NHANES; National Center for Health Statistics, 2021), the GUTS (Growing Up
Together) Study (Channing Division of Network Medicine, 2020), and Project-EAT
(Eating and Activity over Time; University of Minnesota School of Public Health, 2021),
among others (Hammond et al., 2021). Respondents were asked, “Which of the following
are you trying to do about your weight?”” with responses including 1="nothing”, 2="stay
the same weight”, 3="gain weight”, and 4="lose weight.”

Food guide awareness. This measure was adapted for the U.S. context from the
Canadian Community Health Survey (CCHS) food guide module (Government of
Canada Health and Nutrition Surveys, 2021) and the TNT survey (Goodman et al.,
2011).°> Respondents were asked if they had ever heard of MyPlate or the Food Guide
Pyramid. “Yes” responses were coded as 1 and “no” responses were coded as 0.

Perceived income adequacy. This measure was adapted from a self-rated
economic status indicator developed by Litwin and Sapir (2009). Perceived income
adequacy was used as a proxy for household income, as actual household income was not

collected in the survey. Previous research suggests that adolescents do not accurately

5 Canada’s food guide and the USDA’s MyPlate look similar but include different content (e.g., Canada’s
food guide includes recommendations such as “enjoy your food” and “eat meals with others”). Information
on Canada’s food guide can be found here: https://food-guide.canada.ca/en/.
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state their household income (Anderson & Holt, 2017) and that this measure of perceived
income adequacy may be a proxy for social processes rooted in economic marginalization
(Doan et al., 2022). The use of a subjective measure like perceived income adequacy
allows respondents to include other economic indicators (e.g., cost of living, wealth,
societal norms around the standard of living) in their assessment (Olstad et al., 2022).
Respondents were asked, “Does your family have enough money to pay for things your
family needs?”” Responses included 1="not enough money”, 2=*“barely enough money”,
3=“enough money”, and 4="more than enough money,” with “enough money” used as
the referent group.

Data analysis

Data were analyzed using the Stata statistical software version 15.1 (StataCorp,
2021). “Don’t know” (-77) and “refuse to answer” (-88) responses were recoded as
missing (Appendix A), unless otherwise stated. Descriptive statistics (frequencies,
means) were used to summarize the sample characteristics, and the “SEM” command was
used to generate a correlation matrix of study variables. Categorical variables were
checked to ensure adequate sample size for each category.

It was determined whether the nine eating efforts variables formed a single
construct to justify making an additive scale (0-9) by using factor analysis to see if these
variables loaded strongly together on one or more factors (e.g., eating efforts generally,
information found on the NFL, information not found on the NFL). Principal components
factor analysis with varimax rotation showed that the nine eating efforts reflected one
factor (eigenvalue of 3.14). While it was expected that a two-factor solution would reflect

nutrition information shown versus not shown on the NFL, this was not supported by the
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results of the factor analysis. Instead, the rotated factor analysis yielded two factors,
which appeared to be grouped as (1) eating efforts adolescents should do more of,
according to food-based dietary guidance (i.e., eat more protein, eat more
fruits/vegetables, drink more water, eat more whole grains) and (2) eating efforts
adolescents should do less of (e.g., eat less sugar, eat fewer calories, eat less salt, eat
fewer sugar-sweetened beverages, eat less processed foods). See Appendix A for the
factor loadings. However, the items indicated in the two factors had lower internal
consistency reliability (Kuder-Richardson Formula 20 (KR-20) = 0.74 and 0.81,
respectively) than the items in the single factor containing all nine eating efforts (KR-20
= 0.82). Based on the fact that items did not group as was hypothesized, Hypothesis 1B
was dropped (adolescents would be more likely to engage in eating efforts related to
nutrition information that was shown on the label compared to efforts not shown on the
label) and instead the combined, nine-item eating efforts scale was used in all subsequent
analyses.

Linear regression models were used to understand basic unadjusted relationships
between Study 1 variables and the dependent variables (NFL use and eating efforts). The
model pictured in Figure 3.1 (Hypotheses 1A, 2A-E) was tested using a recursive path
analysis that assumed correlated errors and no reverse causality. This model included
sociodemographic characteristics (race/ethnicity, age, and gender) as independent
variables, NFL use and healthy eating efforts as dependent variables, and NFL
understanding and nutrition knowledge as mediators of the relationship between
sociodemographic characteristics and NFL use. Direct paths were also examined between

sociodemographic characteristics and NFL use and healthy eating efforts, respectively.
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The model controlled for food guide awareness, perceived income adequacy, and
weight change efforts, as some evidence suggests that these factors may confound
relationships among sociodemographic characteristics, NFL use, and healthy eating
efforts (Bleich & Wolfson, 2015; Christoph et al., 2018; Wojcicki & Heyman, 2012).
These variables were modeled as having a direct influence on each of the endogenous
variables (NFL use, eating efforts, NFL understanding, and nutrition knowledge). Indirect
effects (the magnitude of effects through each path) were computed by multiplying the
regression coefficients along each path. These coefficients were added together to
calculate the cumulative effect of sociodemographic characteristics on eating efforts
through NFL understanding and nutrition knowledge, respectively (Root Mean Squared
Error of Approximation [RMSEA] = 0.29 (95% CI: 0.23, 0.35); comparative fit index
[CFI] =0.91). As a post-hoc analysis, separate recursive path analyses were conducted
with each of the nine healthy eating efforts in place of the summative healthy eating
efforts variable.

There was minimal missing data in the dataset (Appendix A). A full information
maximum likelihood model (FIML; using the “mlmv” command in Stata) was used to
run a structural equation model that included covariates with missing values. FIML
produces unbiased parameter estimates and standard errors for values missing at random
by estimating a likelihood function based on variables that are present. For example,
while the variable for food guide awareness had data for 774 cases (missing 10, or 1.28%,
of the sample), FIML fit the model based on all 784 cases in the analytic data set

(Jakobsen et al., 2017; Newsom, 2020).
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As a sensitivity test, each model was run with and without survey weights
(Appendix A). The IFPS constructed post-stratification survey weights using a raking
algorithm with population estimates based on ethnicity, age, and gender. The survey
weights for the U.S. ranged from 0.49 to 3.09. To weight the data, the “svyset” command
was used to tell Stata about the characteristics of the data (i.e., sampling units, sampling
method). The “svy” command was then used to estimate the parameters with the settings
specified in “svyset.” A preliminary analysis showed similar results for models using
unweighted and weighted data. The results presented in this dissertation are unweighted,
as previous research has found that unweighted regression models provide unbiased
estimates when survey weights are a function of independent variables (e.g.,
race/ethnicity, age, sex; Gelman, 2007).

Study 2: Nutrition Facts label use and weight change efforts among U.S. adolescents
The following aims and hypotheses were addressed in Study 2:

Specific Aim 3: To determine potential differences by gender in the relationships
between three factors (body size satisfaction, social media use, weight teasing) and
weight change efforts among U.S. adolescents aged 10-17.

e Hypothesis 3A: Body size satisfaction will be associated with weight change
efforts such that adolescents perceiving their bodies to be larger than ideal will try
to lose weight and adolescents perceiving their bodies to be smaller than ideal will
try to gain weight.

e Hypothesis 3B: Social media use will be associated with weight change efforts
such that adolescents who spend more time using social media will be more likely

to engage in weight change efforts.
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e Hypothesis 3C: Weight teasing will be associated with weight change efforts
such that adolescents being teased more about their weight will be more likely to
engage in weight change efforts.

e Hypothesis 3E: The relationships examined in Hypotheses 3A-C will be stronger
for girls than boys.

Specific Aim 4: To determine whether engaging in weight change efforts is associated
with NFL use among U.S. adolescents aged 10-17.

e Hypothesis 4A: Adolescents engaging in weight change efforts (i.e., trying to
stay the same weight, gain weight, or lose weight) will be more likely to use the
NFL than adolescents not trying to change or maintain their weight.

e Hypothesis 4B: The relationship examined in Hypothesis 4A will be stronger for
girls than boys.

Conceptual model
Figure 3.3 (below) displays the proposed relationships among factors predicted to
be associated with weight change efforts and Nutrition Facts label use among U.S.

adolescents.

Gender | Gender |

Body size satisfaction?

Weight teasing y :I Weight change efforts® I—"4>| Nutrition facts label use

Social media use

Figure 3.3 Conceptual model guiding Study 2
a. “Body size satisfaction” refers to the difference between body size ideal and body

size perceptions.
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b. “Weight change efforts” refers to the actions an individual takes with regard to
their body weight (i.e., not trying to change or maintain weight, stay the same
weight, lose weight, gain weight; Hammond et al., 2021). This variable is called
“weight loss efforts” in the 2019 IFPS Youth Survey.

Data source
Data came from the International Food Policy Study (IFPS), an annual, repeated

cross-sectional study of trends in dietary patterns and policy-relevant behaviors in the

U.S. and five other countries. The IFPS Youth Survey received funding from an

International Health Grant from the Public Health Agency of Canada (PHAC) and from

the Canadian Institutes of Health Research (CIHR). Study 2 used data from the 2019

IFPS Youth Survey conducted in the U.S. (N=1,603), as this was the last year of data

collected before the COVID-19 pandemic. Data were collected online between

November and December 2019.

Data collection
Participants were recruited through the Nielsen Consumer Insights Panel or their

partner panels, which used probability and non-probability sampling. Adult panelists

received email invitations from Nielsen and were screened for eligibility. Eligibility

criteria included having a child aged 10-17 living in their household. Panelists with a

potentially eligible child were provided information about the IFPS and administered

informed consent for their child to participate. Adolescents were then screened directly to
confirm that they met eligibility criteria based on age and gender quotas. The study aimed

to recruit a 50-50 split of boys and girls, as well as a 50-50 split of younger (age 10-13)

and older (age 14-17) adolescents. Quotas were applied to ensure the survey included a
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diverse sample, and the survey closed once they were met. No more than one child in
each household could participate in the survey. Eligible adolescents provided assent
before being administered the survey.

Adolescents who failed to pass the data integrity check, which was located two-
thirds through the questionnaire, or completed the survey in less than 10 minutes were
excluded from the analytic sample (n=81). For the data integrity check, respondents were
a list of five food items (bread, carrot, egg, apple, or milk) and asked to identify which of
those foods was a fruit. The survey was administered online using a computer or a mobile
device, which allowed the research team to include product images. Most adolescents
(69.4%) completed the survey using a smartphone. A data integrity check was located
two-thirds through the survey. Adolescents who failed this check or completed the survey
in under 10 minutes were excluded from the analytic sample (n=81). The adolescent’s
parent/guardian was compensated by the Nielsen Consumer Insights Panel with points-
based or monetary rewards that could be exchanged for electronic gift cards, donations,
cash, and/or chances to win monthly prizes.

The IFPS invited 16,596 U.S. adolescents to participate in the survey, of which
1,603 (9.7%) both completed the survey and met data quality standards (i.e., correctly
answered quality check question, completed the survey in more than 10 minutes). Based
on the American Association for Public Opinion Research (AAPOR) Cooperation Rate
#2, the survey cooperation rate 79.8% (“the proportion of all cases interviewed of all
eligible units ever contacted”; AAPOR). The survey was translated into Spanish by
Benton & Associates (Mexico City, Mexico), and bilingual research team members

reviewed the translations. The survey was conducted in either English or Spanish, based
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on the panelist’s language preference, and took an average of 22 minutes to complete (for
English speakers, 22 minutes; for Spanish speakers, 24 minutes). This study received
ethics clearance through the University of Waterloo Research Ethics Committee (ORE
#414777) and the University of South Carolina Institutional Review Board
(Pro00113724).

Measures

Measures for Study 2 are described below. Question wording and variable names
are provided in Appendix A.

Body size satisfaction. This variable was created by subtracting scores from the
body size ideal variable from body size perception scores. This method of calculating
body size satisfaction has been used in previous studies (Bibiloni et al., 2017; Jung et al.,
2017; Siervo et al., 2014). Body size perception was assessed by showing participants the
same sex-specific, eight-figure body rating scale and asking, “Which picture looks most
like your body shape?”” Responses were coded on a scale from 1 (far left image; the
thinnest) to 8 (far right image; the largest). Body size ideal was assessed by showing
participants a sex-specific, eight-figure body rating scale and asking, “Which picture
looks most like how you want your body to look?” Responses were coded on a scale from
1 (far left image; the thinnest) to 8 (far right image; the largest). The body size perception
and body size ideal measures were both adapted from the GUTS (Growing Up Today)
Study (Channing Division of Network Medicine, 2020). Negative body size satisfaction
scores represented adolescents who felt their body was smaller than their perceived ideal,
while positive body size satisfaction scores represented adolescents who felt their body

was larger than their perceived ideal. A score of zero indicated no body size
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dissatisfaction. The body size satisfaction variable was divided into separate terciles
representing negative, positive, and neutral body size satisfaction scores. The middle
category was used as the referent group.

Weight teasing. This measure was adapted from Project EAT (Eating Among
Teens; Haines, Neumark-Sztainer, Eisenberg, & Hannan, 2006). Respondents were
asked, “Do you get teased or made fun of because of your weight?” Responses included
1="all the time”, 2="a lot”, 3="sometimes”, 4="rarely”, and 5="“never.” Due to the
distribution of responses, this variable was recoded such that 0="never” and 1="ever
teased.”

Social media use. This measure was developed by the IFPS team. Respondents
were asked how much time they spend on social media (including messaging, posting, or
liking posts) on a normal weekday. Responses were recorded as 1="0 hours (none)”,
2=“Up to 15 minutes”, 3=“Up to 30 minutes”, 4=“Up to 1 hour”, 5=“Up to 2 hours”,
6="Up to 3 hours”, 7=“Up to 4 hours”, 8=“More than 4 hours.” Responses were coded as
the upper value for the response (i.e., 1=0 hours, 2=0.25 hours, 3=0.50 hours, 4=1 hour,
5=2 hours, 6=3 hours, 7=4 hours, 8=more than four hours), and this variable was treated
as continuous.

Weight change efforts. This measure was adapted from the National Health and
Nutrition Examination Survey (National Center for Health Statistics, 2021), the GUTS
(Growing Up Together) Study (Channing Division of Network Medicine, 2020), and
Project-EAT (Eating and Activity over Time; University of Minnesota School of Public

Health, 2021), among others (Hammond et al., 2021). Respondents were asked what they
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were trying to do about their weight, with response options being 1="nothing”, 2="stay
the same weight”, 3="gain weight”, and 4="lose weight.”

Nutrition Facts label use. This measure was adapted from the 2014 FDA Health
and Diet Survey (Jordan Lin, Zhang, Carlton, & Lo, 2016). Respondents were asked, “Do
you use this type of food label when deciding what to eat or buy?” Respondents were
shown an image of the U.S. nutrition facts label before its 2020/2021 update. Responses
were recorded as 1="never”, 2="“rarely”, 3="sometimes”, 4="often”, and 5="all the
time.” Only respondents who answered affirmatively (i.e., “rarely”, “sometimes”, “often”
or “all the time”) to the previous question (“Have you seen this type of food label on
packages or in stores?”’) were asked about nutrition facts label use. Adolescents who
indicated they were not aware of nutrition facts labels (n=14) were not asked about
nutrition facts label use. For this study, adolescents who reported they were not aware of
nutrition facts labels were recoded as “never” having used a nutrition facts label.

Gender. Respondents reported whether they male or female.

Covariates

Perceived income adequacy. This measure was adapted from a self-rated
economic status indicator developed by Litwin and Sapir (2009). Perceived income
adequacy was used as a proxy for household income, as no household income measure
was collected through the survey. A subjective measured allowed respondents to consider
other economic indicators, such as wealth and cost of living, when making their
assessment (Olstad et al., 2022), and it may better capture social processes rooted in
economic marginalization (Doan et al., 2022). Research also suggests that adolescents are

unable to accurately report their household income (Anderson & Holt, 2017).
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Respondents were asked if their family has enough money to pay for things their family
needs. Responses were recorded as 1="not enough money”, 2=“barely enough money”,
3=“enough money”, and 4="more than enough money.”

Nutrition Facts label understanding. This measure was adapted from a measure
the IFPS Team at the University of Waterloo initially developed for the 2016 Canada
Food Study, which was a precursor to the IFPS (Hammond et al., 2017). Respondents
were shown an image of a nutrition facts label and asked, “Do you find this
information...very hard to understand (1); hard to understand (2); in the middle (3); easy
to understand (4); very easy to understand (5).”

Food guide awareness. was assessed by asking the respondent if they had ever
heard of MyPlate or the Food Guide Pyramid. The IFPS team developed this variable
specifically for the IFPS Youth Survey, although this is similar to the “self-reported
nutrition knowledge” measure in the IFPS Adult Survey (adapted from the Tracking
Nutrition Trends (TNT); Goodman et al., 2011). Responses were coded as 1="yes” and
0="no.”

Nutrition knowledge. This measure was adapted from the TNT survey (Goodman
et al., 2011) for the IFPS Youth Survey. Respondents rated their knowledge of healthy
eating and nutrition on a scale from 0 (“nothing”) to 10 (“a lot”).

BMI. BMI z-scores were calculated from self-reported height and weight and
treated as a continuous variable. Values flagged as extreme (BMI z-scores <5 or >5,
based on the WHO BMI classification; de Onis et al., 2007) were recoded as missing

(n=25).
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Race/ethnicity. Respondents self-identified as White, Black or African American,
Hispanic or Latino, other race (e.g., Asian/Pacific Islander or Native American Indian
only), two or more races/ethnicities, or not stated.

Age. Respondents reported their age as a discrete number between 10 and 17
years. This variable was treated as continuous.

Data analysis

Data were analyzed using Stata statistical software version 15.1 (StataCorp,
2021). Responses coded as “don’t know” (-77), “refuse to answer” (-88), and “not stated”
(-99) were recoded as missing. Responses for the nutrition facts label use variable that
were coded as missing because respondents indicated they were not aware of nutrition
facts labels (n=14) were recoded as “never” having used nutrition facts labels. There was
minimal missing data in the dataset (Appendix A). The outcome variables, weight change
efforts and NFL use, were all missing at random. BMI z-scores, however, which were
modeled as a covariate, were missing for 14.54% of the sample. Adolescents with
missing BMI z-scores were more likely to be younger (OR=0.87, p=0.001) and Black or
African American (OR=1.66, p=0.025).

Descriptive statistics (frequencies, means) were used to summarize the sample
characteristics. Each hypothesis represented in the model pictured in Figure 3.3 was
tested individually. For Specific Aim 3 (Hypotheses 3A-D), multinomial logistic
regression was used to examine associations between the independent variables (body
size satisfaction, weight teasing, and social media use, respectively) with the dependent
variable (weight change efforts). To reduce potential confounding, the analysis for

Specific Aim 3 controlled for the independent variables (body size satisfaction, weight
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teasing, and social media use), BMI, perceived income adequacy (a proxy for household
income), race/ethnicity, gender, and age (Calzo et al., 2012; Mahon & Hevey, 2021; Puhl
et al., 2017; Rodgers et al., 2021; Wang et al., 2019). For Specific Aim 4 (Hypotheses
4A), the association between the independent variable (weight change efforts) and the
dependent variable (nutrition facts label use) was tested using linear regression. This
analysis controlled for perceived income adequacy (a proxy for household income), NFL
understanding, food guide awareness, nutrition knowledge, race/ethnicity, gender, and
age, as previous research suggests these factors may confound the relationship between
weight change efforts and NFL use (Austin et al., 2009; Lemon et al., 2009; Mikolajczyk
et al., 2012; Voelker et al., 2015). All analyses were stratified by gender.

As a sensitivity test, each model was run with and without survey weights. The
IFPS constructed post-stratification survey weights using a raking algorithm with
population estimates based on age, sex, and ethnicity. The survey weights for the U.S.
ranged from 0.49 to 3.09. Appendix A indicates the categories used to develop these
weights (table adapted from the IFPS User Guide — 2019 Youth Survey). To weight the
data, the “svyset” command was used to tell Stata about the characteristics of the data
(i.e., sampling units, sampling method). The “svy” command was used to account for the
sampling characteristics specified in “svyset.” A preliminary analysis showed similar
results for models using unweighted and weighted data. As previous research suggests
that unweighted regression models provide unbiased estimates when survey weights are a
function of independent variables (e.g., race/ethnicity, age, sex; Gelman, 2007), the

results in this dissertation are unweighted.
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CHAPTER 4

RESULTS

MANUSCRIPT 1
Nutrition Facts Label Use, Healthy Eating Efforts, and Sociodemographic Characteristics

Among U.S. Adolescents®

®Mandelbaum, J., Davis, R. E., Frongillo, E.A., Thrasher, J. F., Vanderlee, L., Hammond, D. To be
submitted to the Journal of the Academy of Nutrition and Dietetics.
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Research Snapshot

Research Questions: Is the frequency of Nutrition Facts label use among U.S. adolescents
associated with healthy eating efforts? Are there differences by race/ethnicity, age, or
gender in Nutrition Facts label use among U.S. adolescents?

Key Findings: In this cross-sectional study of 784 U.S. adolescents aged 14-17, more
frequent use of the Nutrition Facts label was positively associated with trying to engage
in a range ofhealthy eating efforts. Older adolescents had less frequent use of the
Nutrition Facts label than younger adolescents, and this association was mediated by both

Nutrition Facts label understanding and nutrition knowledge.
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Abstract

Background

Despite the promise of the U.S. Nutrition Facts label (NFL) as a population-level
intervention with broad reach, few studies have examined whether adolescents’ NFL use
is associated with their nutrition behaviors or sociodemographic differences in label use.
Objective

This study examined whether NFL use was associated with healthy eating efforts and
whether there were sociodemographic differences in NFL use among U.S. adolescents.
Design

A cross-sectional survey.

Participants and setting

Data were collected in 2019 through an online survey administered to 784 adolescents
aged 14-17 in the U.S.

Main outcome measures

Nutrition Facts label use was measured by showing respondents an image of the U.S.
NFL before its 2020/2021 update and asking, “Do you use this type of food label when
deciding what to eat or buy?” “Healthy eating efforts” referred to adolescents’ report of
engaging in nine specific eating behaviors: eating protein; eating less sugar or drinking
fewer sugary drinks; eating fewer calories; eating less salt; eating vegetables and fruits;
drinking lots of water; eating whole grains; eating less low-calorie sweeteners; and eating

less processed foods.
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Statistical analyses performed

Structural equation modeling was used to examine relationships among healthy eating
efforts, sociodemographic characteristics, and NFL use, with NFL understanding and
nutrition knowledge modeled as mediators.

Results

Adolescents who reported more frequently using the NFL were more likely to report
engaging in healthy eating efforts. Compared to white adolescents, being of two or more
races/ethnicities was associated with less frequent use of the NFL. Overall, younger
adolescents had more frequent use of the NFL than older adolescents. Among older
adolescents, greater NFL understanding and nutrition knowledge were associated with
more frequent NFL use. No other sociodemographic differences in NFL use were
observed.

Conclusions

NFL use was positively associated with a set of healthy eating efforts among U.S.
adolescents. As low NFL understanding and nutrition knowledge may be barriers to NFL

use, efforts to increase understanding and knowledge may lead to higher NFL use.
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Introduction

The U.S. Nutrition Facts label (NFL) was designed to be a convenient, cost-
effective source of nutrition information.!> The label has the potential to “serve as a
population-level intervention with unparalleled reach,”® #2139 as it is present on most
packaged food products in the U.S. # Studies indicate that 87% of U.S. adults have looked
at the NFL,> and 31.4% report using the label frequently.® Few estimates of adolescent
NFL use exist, although one study using nationally representative data found that 37.6%
of U.S. adolescents between ages 16 and 19 reported sometimes or always using the NFL
when deciding to buy a food product.’

It is important to understand how adolescents’ use of the NFL may influence their
dietary behaviors, as adolescence is a unique developmental period with longer-term
implications for the life course.® Adolescence typically occurs between ages 12 and 18
and is characterized by physiological and psychological changes.”!® Adolescence also
marks “a transition from primarily parental-controlled eating to self-directed and peer-
influenced eating.”!'®) Most adolescents do not purchase food by themselves or with
their parents;'?-!* thus, using the nutrition label may be a way for adolescents to exert
control over their dietary behaviors. Several studies have demonstrated how dietary
intake tracks from adolescence into adulthood.!>!® The skills, knowledge, and habits
adolescents acquire during this time may therefore shape their life-long dietary
behaviors.!?-2!

Despite their intended population-wide use, research with U.S. adults suggests
that the use and accessibility of the NFL varies across individuals.?? Adults who report

using the label more frequently are also more likely to be white, female, physically
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active, well-educated, higher income, more knowledgeable about nutrition, and practicing
healthier eating habits compared to non-label users, suggesting that there may be both
individual-level and structural barriers to NFL use.?%2%24 The NFL may also be more
widely used by adults who already have greater knowledge or motivation to eat
healthier.2%2¢ We know relatively little, however, about the potential influences on and
consequences of food label use among U.S. adolescents.

The first aim of this study was to examine whether the frequency of food label use
among U.S. adolescents was associated with healthy eating efforts. For the purposes of
this study, “healthy eating efforts” refers to adolescents’ report of efforts to engage in
specific healthy eating behaviors, including eating protein, eating less sugar or drinking
fewer sugary drinks, eating fewer calories, eating less salt, eating vegetables and fruits,
drinking lots of water, eating whole grains, eating less low-calorie sweeteners, and eating
less processed foods. The second aim of this study sought to examine associations
between sociodemographic characteristics and adolescent NFL use. Differences by
race/ethnicity, age, and gender characteristics may help explain differences in NFL use
among adolescents.

NFL use and healthy eating efforts

As compared to research with adults, relatively few studies have quantitatively
examined associations between NFL use and dietary behaviors among adolescents. To
the authors’ knowledge, only three such studies have been conducted among U.S.
adolescents,’”?”8 and only one such study was completed outside of the U.S.2° Overall,
these studies found that less than 40% of adolescents use the NFL;” however, adolescents

who used the NFL appeared to engage in healthier eating behaviors, including lower
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consumption of sugary beverages,?” higher fruit and vegetable intake,?” higher healthy
eating scores,?’ and healthier snacking than adolescents who did not use the NFL.? Only
one study concluded that NFL use was not associated with healthier eating behaviors
among adolescents.?® Together, these findings suggest that NFL use may help promote
healthy eating behaviors among adolescents who use them.

In addition to the limited number of studies on adolescent use of the NFL, extant
studies among adolescents have several limitations, including a greater emphasis on
awareness of the NFL than on use, ’ examining only one dietary outcome (e.g., dietary fat
intake),?® or using samples with limited generalizability (e.g., patients at an urban primary
care clinic).?® Thus, we know relatively little about whether the frequency of NFL use
among U.S. adolescents is broadly associated with healthy eating efforts.

Although relatively little is known about how the NFL influences adolescents’
dietary behaviors, the literature among adults may provide some insights. Previous
studies have found that adults who use the NFL may be more likely to engage in

30,31

behaviors such as eating protein,””" eating less sugar or drinking fewer sugary

23031 and eating less salt.>!"3> A systematic review and

drinks,%32%3 consuming less energy,
meta-analysis of 60 studies in the U.S., Canada, Europe, Australia, and Asia concluded

that food labeling was associated with reduced consumption of total fat, lower intake of
total energy, and increased vegetable consumption among adults.>® These findings with
U.S. adults suggest that more frequent use of the NFL is positively associated with

healthy eating efforts, which indicates that the NFL serves as an effective tool for

motivating and supporting adults to make healthier dietary choices.
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Sociodemographic characteristics

While only three studies have examined racial/ethnic differences in NFL use
among U.S. adolescents, findings from these studies are consistent with studies among
adults. Prior studies have shown that non-Hispanic white and Black adults are more likely
than Hispanic adults to use the NFL.2**37 Among U.S. adolescents, two studies have
found that white adolescents were more likely to report using the NFL to make food
choices than Black or Hispanic adolescents.”?” Huang et al.?® did not find a difference in
NFL use between adolescents who were Black, white, or from other racial/ethnic groups.
Although these results were inconsistent across studies, the two larger state or nationally
representative surveys did report differences in NFL use between racial/ethnic groups,’-*’
suggesting that the racial/ethnic differences in NFL use observed among adults may also
apply to adolescents.

Adolescence and young adulthood may be periods when people are more likely to
use the food label to establish healthy eating habits.%® Only one study has examined age
differences in NFL use among U.S. adolescents.?” This study found that 8™ graders in the
U.S. reported higher use of the NFL to make nutrition decisions compared to 11%
graders.?” Little explanation was given for this finding, other than the fact that 8" and 11
grade are in distinct developmental stages (i.e., middle and high school).?” There is also
evidence that adolescents aged 16-19 are more aware of federal dietary guidance (e.g.,
the Dietary Guidelines for Americans and the Food Guide Pyramid) compared to adults,*®
which may be associated with increased use of the NFL.*

Few studies have examined potential gender differences in NFL use among

adolescents. Among studies of U.S. adolescents, Huang et al.?® found that girls were more
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likely than boys to report always reading the NFL, while Haidar et al.2” did not find a
difference in NFL use by gender. Studies among adults, however, have consistently
shown that women use the NFL more than men.%4-%° Previous research has also found
that girls and boys may pay attention to different parts of the NFL. For one, boys tend to
use the label to assess macronutrients (e.g., protein) in an effort to gain body mass,
whereas girls more often use the label to assess calories in an effort to stay thin.?® These
studies suggest that boys pay attention to different parts of the label than girls.
NFL understanding and nutrition knowledge

Differences in NFL understanding and nutrition knowledge may influence NFL
use among adolescents. NFL understanding refers to either self-reported or functional
tests of individuals’ ability to interpret information on the NFL.*® A scoping review of
studies among adults found that NFL understanding was generally associated with an
increase in NFL use.*’ Previous research suggests that poor NFL understanding is one of
the main barriers to NFL use among adults.*® Little is known about NFL understanding
among adolescents, although current evidence suggests that adolescents generally score
low in assessments of their ability to read and compare NFLs.* Research with U.S.
adults has found racial/ethnic and age differences in NFL understanding. For example,
non-Hispanic white adults have been found to have higher average label understanding
compared to English-speaking Hispanic and non-Hispanic Black adults.’® Research
among adults also suggests that use of specific information on the NFL (e.g., serving size,
ingredients) increases with age,** although some evidence has found that older adults (>

age 60) may experience more difficulty with label comprehension.>!
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Nutrition knowledge refers to knowledge of processes and concepts related to
nutrition, including diet, health, disease, and dietary guidelines.* Nutrition knowledge
may cause consumers to direct their attention to the NFL (as compared to marketing on
the package), increase comprehension of the nutrition information on the label, and
support consumers in applying nutrition information to food choice.* A systematic review
found that adults with greater nutrition knowledge found it easier to understand
information on the NFL, which led to increased NFL use.* Some studies suggest that
nutrition knowledge may vary across racial/ethnic and age groups among adolescents.
For example, a study of U.S. middle school students found that Black adolescents had
lower nutrition knowledge than their white peers.>> Additionally, a study among
Canadian adolescents found that nutrition knowledge increased with age.>® These
findings suggest that differences in nutrition knowledge may partially explain
racial/ethnic and age differences in NFL use.

Methods
Data source

De-identified data were obtained from the 2019 wave of the International Food
Policy Study (IFPS) Youth Survey, which is an annual, repeated cross-sectional online
survey of trends in dietary patterns and policy-relevant behaviors in the U.S. and five
other countries.>* The IFPS Youth Survey was funded by the Public Health Agency of
Canada and the Canadian Institutes of Health Research. Data from the 2019 survey were
selected for this study because it was the last year of survey data collected before the
onset of the COVID-19 pandemic. This survey was the first wave of the IFPS Youth

Survey, and data were collected online between November and December 2019.
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Only one child in each household was eligible to participate in the survey.
Eligibility criteria included being between the ages of 10 and 17 years, reporting gender
as male or female, and meeting data quality standards (i.e., correctly stating their region,
correctly answering the quality check question located two-thirds through the
questionnaire, completing the survey in more than 10 minutes). Quotas for age (an equal
number of younger (age 10-13) and older (age 14-17) adolescents) and gender (an even
split of boys and girls) were applied to facilitate a diverse sample, and the survey closed
with these quotas were met.

Data collection

The sample was recruited through the Nielsen Consumer Insights Global Panel or
their partner panels, which used both probability and non-probability sampling. Panelists
for the adult studies received email invitations from Nielsen and were screened to
identify whether they had any children aged 10-17 living in their household.>® Parents
with a potentially eligible child were given information about the IFPS. If parents
consented for their child to participate in the youth survey, they passed the survey
directly to their child, who was screened to confirm eligibility based on age and gender.
Eligible adolescents who agreed to participate in the study provided assent before starting
the survey. Only adolescents aged 14-17 were included in the analytic sample for the
present study, as younger adolescents were not asked about eating efforts.

The IFPS invited 16,596 adolescents in the U.S. to participate in the online
survey, of which 1,603 (9.7%) completed the survey and met data quality standards. The
survey cooperation rate was 79.8% based on the American Association for Public

Opinion Research Cooperation Rate #2.°¢ The final analytic sample included 784
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adolescents. Each adolescent’s parent/guardian was compensated for their participation
by the Nielsen Consumer Insights Panel through points-based or monetary rewards that
could be exchanged for cash, donations, electronic gift cards, and/or chances to win
monthly prizes.

All survey data were collected online on a computer or mobile device. The survey
was conducted in either English or Spanish, based on each participant’s language
preference, and took an average of 22 minutes to complete (22 minutes for English
speakers; 24 minutes for Spanish speakers). All study protocols were reviewed by the
University of Waterloo Research Ethics Committee and the University of South Carolina
Institutional Review Board.

Measures

Nutrition Facts label use. This measure was adapted from the 2014 FDA Health
and Diet Survey.’” Respondents were shown an image of the U.S. NFL before its
2020/2021 update and asked, “Do you use this type of food label when deciding what to
eat or buy?” Responses were recorded as 1="never”, 2="“rarely”, 3="sometimes”,
4="often”, and 5="all the time”. This question was asked only of respondents who
answered affirmatively (i.e., “rarely”, “sometimes”, “often” or “all the time”) to the
previous question (“Have you seen this type of food label on packages or in stores?”).
Respondents who previously indicated that they were not aware of the NFL (n=6) were
recoded as “never” having used the label.

Healthy eating efforts. This measure was loosely adapted from the Tracking
Nutrition Trends (TNT) survey.’® Respondents were asked if they made a special effort to

do any of the following: (1) “eat protein”; (2) “eat less sugar or drink fewer sugary
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drinks”; (3) “eat [fewer] calories™; (4) “eat less salt”; (5) “eat vegetables and fruits”; (6)
“drink lots of water”; (7) “eat whole grains”; (8) “eat less low-calorie sweeteners”; or (9)
“eat less processed foods.” Each behavior was queried independently, with “yes”
responses coded as 1 and “no” responses coded as 0.

Nutrition Facts label understanding. This measure was adapted from a measure
used in the 2016 Canada Food Study, which was a precursor to the IFPS.% Respondents
were shown an image of an NFL and asked how hard or easy they found the information
on the NFL to understand. Responses were coded on a scale of 1 to 5, where 1="very
hard to understand” and 5="“very easy to understand.”

Nutrition knowledge. This measure was adapted from the TNT survey.>®
Respondents were asked to rate how much they knew about healthy eating and nutrition
on a scale from 0 to 10, where 0 indicated “nothing” and 10 signified “a lot.”

Sociodemographics. A single item was used to classify respondents as white,
Black, Hispanic or Latino, other race (e.g., Asian/Pacific Islander or Native American
Indian only), two or more races/ethnicities, or not stated.®® Respondents reported their
age (14, 15, 16, or 17 years). Respondents reported their gender as male or female.

Control variables. A weight change efforts measure was adapted from the
National Health and Nutrition Examination Survey,®' the GUTS Study,* and Project-
EAT,% among others,% to assess participants’ intentions toward their weight.
Respondents were asked, “Which of the following are you trying to do about your
weight?” with responses including 1="nothing”, 2=*stay the same weight”, 3="gain
weight”, and 4="lose weight.” Food guide awareness was measured using an item

adapted for the U.S. context from the Canadian Community Health Survey (CCHS) food
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guide module and the TNT survey. %% Respondents were asked, “Have you ever heard
of MyPlate or the Food Guide Pyramid?” with “yes” responses coded as 1 and “no”
responses coded as 0. Perceived income adequacy was assessed as a proxy for household
income, as household income was not collected in the survey. Previous research suggests
that adolescents do not accurately state their household income,® and that the use of a
subjective measure like perceived income adequacy allows respondents to include other
economic indicators (e.g., societal norms around the standard of living) in their
assessment.5”-%8 Respondents were asked, “Does your family have enough money to pay
for things your family needs?”” Responses included 1="not enough money”, 2="“barely
enough money”’, 3="“enough money”’, and 4="“more than enough money,” with “enough
money” used as the referent group.
Data analysis

Data were analyzed using Stata statistical software version 15.1.%° All “don’t
know” and “refuse to answer” responses were recoded as missing. Although there were
minimal missing data in the dataset (missingness < 2.5%), full information maximum
likelihood (FIML) was used to preserve variability and provide unbiased estimates under
the assumption that the missing data were at random. Descriptive statistics (frequencies,
means) were used to summarize the sample characteristics (Table 4.1), and the SEM
command was used to generate a correlation matrix of study variables (Appendix B).

Principal components factor analysis with varimax rotation was used to determine
whether the nine healthy eating effort variables formed a single construct. Factor analysis
showed that the nine healthy eating efforts clearly reflected a single factor. The rotated

factor analysis and scree plot revealed two orthogonal factors, which appeared to be
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grouped as (1) eating efforts adolescents should do more of, according to food-based
dietary guidance (i.e., eat more protein, eat more fruits/vegetables, drink more water, eat
more whole grains) and (2) eating efforts adolescents should do less of (e.g., eat less
sugar, eat fewer calories, eat less salt, eat fewer sugar-sweetened beverages, eat less
processed foods). However, the items indicated in the two factors had lower internal
consistency reliability (Kuder-Richardson Formula 20 (KR-20) = 0.74 for Factor 1 and
0.81 for Factor 2) than the items in the single factor containing all nine eating efforts
(KR-20 = 0.82). Thus, the measure used in the analysis is an unweighted summary index
of these nine healthy eating efforts.

Recursive path analysis was conducted that assumed no uncorrelated errors and
no reverse causality, as previous findings used experimental or statistical methods to
assess directionality.?>7%7? This model included NFL use and healthy eating efforts as
dependent variables, sociodemographic characteristics (race/ethnicity, age, gender) as
independent variables, and NFL understanding and nutrition knowledge as mediators of
the relationships between sociodemographic characteristics and NFL use. Food guide
awareness, perceived income adequacy, and weight change efforts were included as
covariates in the model, as some evidence suggests that these factors may confound
relationships among sociodemographic characteristics, NFL use, and healthy eating
efforts.”?*73 Indirect effects (the magnitude of effects through each path) were computed
by multiplying the regression coefficients along each path. The coefficients from each
path (detailed in Table 4.2) were added together to estimate the cumulative effect of
sociodemographic characteristics on eating efforts through NFL understanding and

nutrition knowledge, respectively (Root Mean Squared Error of Approximation
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(RMSEA) = 0.29 (95% CI: 0.23, 0.35); comparative fit index (CFI) = 0.91). To explore
potential associations between NFL use and individual healthy eating efforts, post-hoc
recursive path analyses were conducted separately for each of the nine healthy eating
efforts.
Results

The sample was 48.3% male (n=379) and 51.7% female (n=405; Table 4.1).
Adolescents in the sample ranged in age from 14-17 years, with a mean age of 15.4 years
(SD=1.11). Most adolescents were white (66.2%), followed by Black (11.6%) and
Hispanic or Latino (7.7%). Most adolescents (55.5%) reported using the NFL sometimes,
often, or all the time, and 89.8% had made at least one healthy eating effort.
NFL use and healthy eating efforts among U.S. adolescents

U.S. adolescents aged 14-17 who reported more frequently using the NFL were
more likely to report engaging in the nine healthy eating efforts (3=0.31, p<0.001; Figure
4.1). Post-hoc analyses showed that adolescents who reported more frequently using the
NFL were more likely to report engaging in all nine healthy eating efforts except for
drinking water ($=0.06; p=0.13; Appendix B). Healthy eating efforts were associated
with greater nutrition knowledge (=0.22, p<0.001), trying to lose weight (f=0.18,
p<0.001), trying to stay the same weight ($=0.15, p<0.001), and being Black (=0.07,
p=0.03). Adolescents with greater NFL understanding and nutrition knowledge also had
more frequent use of the NFL (=0.28 and 0.33, respectively, p<0.001).
Sociodemographic characteristics

Compared to white adolescents, being of two or more races/ethnicities was

associated with less frequent use of the NFL (=-0.07, p=0.02; Figure 4.1). Older
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adolescents had less frequent use of the NFL (=-0.08, p=0.01). Gender was not directly
associated with NFL use (=0.02, p=0.58) or healthy eating efforts (f=-0.04, p=0.21).
Post-hoc analyses using individual eating efforts measures found that girls were less
likely to make an effort to eat protein than boys (= -0.11; p=0.001).
Mediation by NFL understanding and nutrition knowledge

No racial differences in NFL understanding or nutrition knowledge were observed
(Table 4.3). Among older adolescents, those with greater NFL understanding and
nutrition knowledge had more frequent NFL use (f=0.03 and =0.03, respectively).
Compared to boys, girls who had greater NFL understanding and nutrition knowledge
had more frequent NFL use ($=0.01 and f=0.02, respectively).
Covariates and adolescent NFL use

Although food guide awareness was not directly associated with NFL use
(B=0.004, p=0.88), it was indirectly associated with NFL use. Among adolescents who
were aware of food guides, those with greater NFL understanding and nutrition
knowledge, respectively, reported more frequent use of the NFL ($=0.03 and 3=0.06,
respectively). Among adolescents reporting their household as having “not enough
money”’ and “barely enough money,” NFL understanding and nutrition knowledge were
associated with less frequent use of the NFL (For adolescents with “not enough money,”
B=-0.02 p=-0.01, respectively, and for adolescents with “barely enough money,” f=-0.03
and B=-0.003, respectively). Among adolescents reporting “more than enough money,”
however, NFL understanding and nutrition understanding were associated with more

frequent NFL use ($=0.03 and 0.05, respectively).
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Weight change efforts were both directly and indirectly associated with NFL use.
Adolescents trying to lose weight (f=0.17, p<0.001), stay the same weight (=0.21,
p<0.001), or gain weight (=0.09, p=0.01) used the NFL more frequently than
adolescents not trying to change or maintain their weight. NFL understanding and
nutrition knowledge mediated the association between weight change efforts and NFL
use. Adolescents trying to lose weight had lower NFL understanding and nutrition
knowledge, and therefore less frequent NFL use (f=-0.01 and f=-0.02, respectively).
Adolescents trying to stay the same weight or gain weight, however, had greater NFL
understanding and nutrition knowledge, and they used the NFL more frequently (For
adolescents trying to stay the same weight, f=0.03 and $=0.05, respectively, and for
adolescents trying to gain weight, f=0.003 and p=0.02, respectively).

The indirect paths from sociodemographic characteristics (race, age, and gender,
plus covariates) to NFL use were positive. About 16% of the total sociodemographic
characteristic effect on NFL use was exerted through indirect paths (Table 4.4). Most of
the total effect (83.92%) was direct from sociodemographic characteristics to NFL use.
Discussion

Just over half of U.S. adolescents in the study sample used the NFL, and
adolescents who use the NFL more frequently were more likely to report engaging in
healthy eating efforts. This finding is consistent with previous studies showing that NFL
use is associated with healthier eating behavior among other samples of adolescents.?’-*
Increasing NFL use among this population may be an important goal for promoting
healthy eating. Since this study was conducted, there have been several federal initiatives

to promote nutrition label use, such as the U.S. Food and Drug Administration’s (FDA)
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“The New Nutrition Facts Label: What’s in it for You?” education campaign.’* The recent
White House Conference on Hunger, Nutrition, and Health also included plans for a
standardized front-of-package (FOP) labeling system to help people quickly and easily
identify the nutritional value of food products.” Findings from the present study may
provide a useful baseline for evaluating these programs in the future.

Based on the present study’s findings, interventions aiming to increase NFL use
among adolescents might be more effective if they first seek to improve NFL
understanding and nutrition knowledge. For example, schools can be a setting to teach
adolescents how to understand food labels (i.e., improve nutritional literacy) and
experience food choice.>*’¢ Nutrition education could be integrated into STEM (science,
technology, engineering, and math) curricula,’® and a web-based label reading
intervention has been shown to improve nutrition label reading skills among college
students.”” Communication campaigns on social media sites different adolescent
subgroups tend to use could also aim to increase NFL understanding and nutrition
knowledge.”® Findings from the present study suggest that older adolescents in particular
may be better able to use cognitive processes related to attention, comprehension, and
decision making to apply NFL understanding and nutrition knowledge.

The present study used an index which included a range of healthy eating efforts.
The post-hoc analyses of individual healthy eating efforts generated similar results as the
summative variable for healthy eating efforts. Some of these eating efforts represent areas
of more general public health concern (e.g., sugar consumption) than others (e.g., protein
intake) in the US.”” We may not expect these healthy eating efforts to behave the same

way, both from a public health perspective and how they are displayed on the label, yet
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they do, which may suggest that people are using the whole label when making eating
efforts.

Consistent with a prior study of adolescent NFL use,?® few differences in NFL use
by race or ethnicity were found. Unlike two previous studies which suggest that white
adolescents have higher NFL use,”?’ no differences in frequency of NFL use were found
between white and Black or Hispanic adolescents. These findings may suggest that the
racial/ethnic disparities in NFL use observed within U.S. adult populations may not
emerge until adulthood.?3* Some researchers hypothesize that racial disparities in health
trajectories may be due, in part, to differences in access to health-promoting resources,
inequalities in access to health information and ability to act on this information,®® and
the burden of discrimination.! For example, white households have greater access to
broadband compared to other racial/ethnic groups, which may enable them to gather
and communicate more health-related information. Due to medical mistrust and lack of
health insurance, racial/ethnic minority adults are also less likely than white adults to
have a primary care physician as a usual source of care, which may limit the preventive
care they receive (e.g., guidance on healthy eating). These racial disparities in primary
care access are not as wide for adolescents,3* which may be due, in part, to their
eligibility for low-cost health care coverage such as the Children's Health Insurance
Program.® It is also possible that this study’s subsamples of Black, Hispanic or Latino,
and Asian/Pacific Islander or Native American populations were too small to detect
racial/ethnic differences in label use that have been observed in prior studies.”’

While previous studies among U.S. adults strongly suggested that girls would use

the NFL more than boys,**** no gender differences in NFL use were observed in the
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present study. This finding is consistent with a previous study of U.S. adolescents?” and
could suggest that gender differences in NFL use emerge with age (e.g., when young
adults leave their adolescent households, where parents were more likely to purchase
food). For example, adult women may be more likely to use the NFL than men because
they have traditionally been the ones responsibility for household food purchases and
preparation.®¢ Gender differences were also not found in the summative healthy eating
efforts variable. The finding that girls were less likely to make an effort to eat protein
than boys is consistent with previous studies suggesting that boys may use the NFL to
assess macronutrients like protein to gain body mass.?® No other differences by gender
were observed in the post-hoc analyses.

The present study drew on the strengths of the IFPS Youth Survey, including its
large and diverse sample. Administering the survey online allowed for researchers to
include more graphical examples, including an image of the NFL. While the IFPS does
not track individuals over time, it was designed to examine trends in dietary patterns and
policy-relevant behaviors. Future studies, therefore, may be able to examine whether the
present study’s findings apply to the recently updated NFL, or what effects, if any, the
COVID-19 pandemic had related to adolescent eating efforts. As the IFPS also surveyed
adolescents in Australia, Canada, Chile, Mexico, and the United Kingdom, future
research could also compare how the present study’s finding about the NFL apply to
adolescents using their country’s version of the nutrition label.

The present study is subject to limitations. Respondents were shown an image of
the U.S. NFL before its 2020/2021 update, and it is possible that adolescents may find the

newer label easier to use. Recent evidence among adults, however, suggests that the
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relatively minor updates to the NFL did not improve NFL comprehension.®” Adolescents’
reasons for trying to engage in healthy eating efforts were also not assessed. The authors
controlled for weight change efforts as a means of addressing one potential reason
adolescents might pursue healthy eating efforts. This study did not include gender non-
binary participants or gender attitudes, meaning that these participants are not represented
in the dataset. Data on gender attitudes could have provided insight into why NFL
understanding and nutrition knowledge, respectively, mediated the association between
gender and NFL use. Lastly, selection may have been a factor in study recruitment, as it
may be that only parents interested in nutrition participate in the IFPS.

Additionally, the healthy eating efforts variable measured dietary intentions rather
than actual behaviors. Previous research among adolescents, however, has found that
dietary intentions are determinants of dietary behaviors, and that implementation
interventions can be effective at increasing fruit and vegetable intake and reducing high
fat unhealthy snack intake among adolescents.®’

Conclusions

NFL use was positively associated with a set of healthy eating efforts among U.S.
adolescents. Unlike the literature among adults, little has been known about the effect of
adolescents’ use of the nutrition facts label on healthy eating. This study expands the
literature in this area and avoids some of the limitations of the four previous studies
examining this association. Findings suggest that increasing NFL use may be an
important goal for improving healthy eating among adolescents. Additionally,
interventions aiming to increase NFL use among adolescents might be more effective if

they first seek to improve NFL understanding and nutrition knowledge. Further, this
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study examined differences in NFL use by several sociodemographic characteristics,
which is something few studies among adolescents have done. Findings indicate that
adolescents are a distinct group from adults and do not necessarily exhibit the same
sociodemographic differences in NFL use. Future studies may examine how well U.S.
adolescents understand and apply information from the nutrition facts label to their food

choices.
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Table 4.1 Sample characteristics (n=784)!

Race/ethnicity, n (%)

White 519 (66.2)
Black 91 (11.6)
Hispanic or Latino 60 (7.7)
Asian/Pacific Islander or Native American 23 (2.9)
Two or more races/ethnicities 88 (11.2)
Age (years), mean (SE) 15.40 (1.1)
Female, n (%) 405 (51.7)
Nutrition Facts label use, n (%)
Never 169 (21.6)
Rarely 172 (21.9)
Sometimes 263 (33.6)
Often 107 (13.7)
All the time 65 (8.3)
Healthy eating efforts, mean (SE) 4.00 (2.7)
Eat protein 435 (55.5)
Eat less sugar or drink fewer sugary drinks 366 (46.7)
Eat fewer calories 206 (26.3)
Eat less salt 227 (23.0)
Eat vegetables and fruits 513 (65.4)
Drink lots of water 615 (78.4)
Eat whole grains 284 (36.2)
Eat less low-calorie sweeteners 217 (27.7)
Eat less processed foods 272 (34.7)
Nutrition Facts label understanding, n (%)
Very hard to understand 19 (2.4)
Hard to understand 71 (9.1)
In the middle 273 (34.8)
Easy to understand 271 (34.6)
Very easy to understand 143 (18.2)
Nutrition knowledge, mean (SE) 6.47 (2.2)
Aware of food guide, n (%) 626 (79.9)
Perceived income adequacy, n (%)
Not enough money 46 (5.9)
Barely enough money 189 (24.1)
Enough money 424 (54.1)
More than enough money 123 (15.7)
Weight change efforts, n (%)
Nothing 244 (31.1)
Stay the same weight 282 (36.0)
Gain weight 87 (11.1)
Lose weight 169 (21.6)

ITotals may not sum to 784 or 100% due to missing data
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Figure 4.1 Paths from sociodemographic characteristics to Nutrition Facts label (NFL) use and healthy eating efforts’

7 The figure above shows coefficients and p-values (in parentheses) for the direct paths among sociodemographic characteristics, NFL use, and healthy eating
efforts. The analysis controlled for food guide awareness, weight change efforts, and perceived income adequacy. To maintain focus on the primary dependent
and independent variables, these covariates are not included in the figure.



Table 4.2 Fixed-effect variables used to estimate paths

Path Description of direct paths

abbreviation

A Sociodemographic characteristic (e.g., race/ethnicity, age, gender)
to NFL understanding

Az Sociodemographic characteristic (e.g., race/ethnicity, age, gender)
to nutrition knowledge

X NFL understanding to NFL use

X2 Nutrition knowledge to NFL use

100




Table 4.3 Estimates of paths illustrated in Figure 1 and the magnitude of indirect effects of sociodemographic characteristics on
Nutrition Facts label (NFL) use (n=784)?

101

Paths,  (p-value) Indirect effects through
mediators, 3
Sociodemographic Socio- Socio- NFL Nutrition Indirect effects | Indirect effects
characteristics demographic demographic | understanding | knowledge to through NFL through
characteristic characteristic to NFL use NFL use understanding nutrition
to NFL to nutrition (X1) X2) (A1 x X)) knowledge
understanding knowledge (A2 x X2)
(A1) (A2)
Race/ethnicity®
Black 0.03 (0.44) 0.01 (0.89) 0.28 (<0.001) 0.33 (<0.001) 0.01 0.002
Hispanic -0.04 (0.30) -0.02 (0.61) 0.28 (<0.001) 0.33 (<0.001) -0.01 -0.006
Asian/Pacific -0.06 (0.08) -0.05 (0.17) 0.28 (<0.001) 0.33 (<0.001) -0.02 -0.02
Islander or
Native
American
Two or more -0.01 (0.71) 0.004 (0.92) 0.28 (<0.001) 0.33 (<0.001) -0.004 0.001
races/ethnicities
Age 0.10 (0.01) 0.08 (0.02) 0.28 (<0.001) 0.33 (<0.001) 0.03 0.03
Gender®
Girls 0.04 (0.30) 0.05 (0.16) 0.28 (<0.001) 0.33 (<0.001) 0.01 0.02
Food guide 0.10 (0.004) 0.18 (<0.001) 0.28 (<0.001) 0.33 (<0.001) 0.03 0.06
awareness
Perceived income
adequacy!
Not enough -0.09 (0.01) -0.01 (0.76) 0.28 (<0.001) 0.33 (<0.001) -0.02 -0.01
money




01

Barely enough -0.06 (0.08) -0.04 (0.26) 0.28 (<0.001) 0.33 (<0.001) -0.03 -0.003
money

More than 0.11 (0.002) 0.16 (<0.001) 0.28 (<0.001) 0.33 (<0.001) 0.03 0.05
enough money

Weight change
efforts®

Trying to stay 0.11 (0.01) 0.15 (<0.001) 0.28 (<0.001) 0.33 (<0.001) 0.03 0.05
the same weight

Trying to lose -0.04 (0.28) -0.06 (0.13) 0.28 (<0.001) 0.33 (<0.001) -0.01 -0.02
weight

Trying to gain 0.01 (0.81) 0.06 (0.14) 0.28 (<0.001) 0.33 (<0.001) 0.003 0.02
weight

Total indirect — — — - 0.05 0.17
effects

Paths labeled A represent direct paths from sociodemographic characteristics to mediators. Paths labeled X represent direct paths
from mediators to NFL use. Indirect effects (the magnitude of effects through each path) were computed by multiplying the regression
coefficients along each path (e.g., A1 x X1).

PReferent group: White

‘Referent group: Boys

dReferent group: Enough money

‘Referent group: Not trying to change or maintain their weight



Table 4.4 Magnitude and percentage of contribution of direct and indirect effects of
sociodemographic characteristics on Nutrition Facts label (NFL) use (n=784)

Effect of the sociodemographic characteristics

Estimates contribution (%)

Indirect through mediators

Paths through NFL understanding (A1 x X1)

0.05 (3.74%)

Paths through nutrition knowledge (A2 x X»)

0.17 (12.34%)

Direct

1.12 (83.92%)

Total effect

1.34 (100%)
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MANUSCRIPT 2

Nutrition Facts Label Use and Weight Change Efforts Among U.S. Adolescents®

$Mandelbaum, J., Davis, R. E., Frongillo, E.A., Thrasher, J. F., Vanderlee, L., Hammond, D. To be
submitted to the Journal of Nutrition Education and Behavior.
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Abstract

Objective: To examine potential 1) associations between weight change or maintenance
efforts and Nutrition Facts label (NFL) use and 2) relationships between three factors
(body satisfaction, social media use, and weight teasing) predicted to be associated with
weight change or maintenance efforts.

Design: Online cross-sectional survey.

Participants: U.S. adolescents aged 10-17 (n=1,274).

Main Outcome Measures: Weight change or maintenance efforts was measured by

asking what respondents were trying to do about their weight (“not trying to change

29 ¢ 29 <6

weight,” “maintain weight,” “gain weight,” or “lose weight’). NFL use was measured by
asking if respondents used the NFL when deciding what to eat or buy.

Analysis: Associations between weight change or maintenance efforts and NFL use were
tested using linear regression. Multinomial logistic regression was used to examine
associations between body size satisfaction, weight teasing, and social media use,
respectively, with weight change or maintenance efforts.

Results: Adolescents trying to maintain (b=0.54, p<0.001), gain (b=0.33, p=0.001), or
lose weight (b=0.38, p<0.001) were more likely to use the NFL than those not trying to
change their weight. Compared to adolescents who were satisfied with their body size,
those who perceived their body as smaller than ideal were more likely to try to gain
weight (relative risk ratio [RRR)=9.85, p<0.001], and those who perceived their body as
larger than ideal were less likely to be trying to gain weight (RRR=0.29, p=0.03) and

more likely to be trying to lose weight (RRR=12.97, p<0.001). Overall, adolescents who

had experienced weight teasing were more likely to engage in weight change or
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maintenance efforts than adolescents who had not been teased for their weight. The
largest effect was observed on trying to lose weight (RRR=4.29, p<0.001). Among all
adolescents, more time on social media was associated with trying to lose weight
(RRR=1.17, p=0.02).

Conclusions and Implications: The establishment of healthy eating behaviors during
adolescence is important because nutrition habits established during this time period are
likely to carry into adulthood. Education campaigns about using the NFL could target
adolescents engaging in weight change or maintenance efforts in order to promote
healthy use of the NFL. These findings also point to the need for targeted efforts to
promote body size satisfaction, reduce weight teasing, and encourage social media
literacy among adolescents, which may help adolescents achieve and maintain healthy

eating practices.
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Introduction

The U.S. Nutrition Facts label (NFL) can be a convenient, cost-effective source of
nutrition information,!-? as it is present on most packaged food products in the U.S.3
Previous research suggests that adolescents who use the NFL are more likely to engage in
healthy eating behaviors, including consuming fewer sugary beverages,* more fruits and
vegetables,* more protein,” less sugar,’ and fewer sugary drinks).’ Research suggests that
most adolescents, however, are not using the NFL; a study using nationally representative
data found that only 37.6% of U.S. adolescents between ages 16 and 19 reported
sometimes or always using the NFL.® Research is needed to better understand the
influences on NFL use among U.S. adolescents, as the nutrition and health habits they
establish at this age will carry into adulthood.”
Weight Change or Maintenance Efforts and Nutrition Facts Label Use

Weight change or maintenance efforts appear to have a strong influence on NFL
use. Weight change or maintenance efforts refer to actions an individual takes with regard
to their body weight, such as actions undertaken to maintain, lose, or gain weight.!°
Recent data indicate that most U.S. adolescents are attempting to change their weight and
that these efforts are especially common among girls.!!:!2 Nationally representative data
indicate that 45.2% of adolescent girls attempted to lose weight in the past year in the
U.S., as compared to 30.1% of adolescent boys.!? Previous studies have suggested that
individuals may self-regulate their behavior (e.g., monitoring their food intake) to achieve
weight-related goals.!3-1> Few studies have examined how weight change or maintenance
efforts may be associated with NFL use, and none have explored these relationships

among adolescents. Studies among adults, however, suggest that people engaging in
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weight change or maintenance efforts are more likely to report using the NFL!®!7 For
example, compared to U.S. adults who did not have a weight change intention, adults
wanting to lose weight were 67% more likely to use the NFL, those wanting to gain
weight were 37% more likely to use the NFL, and those wanting to maintain weight were
36% more likely to use the NFL!7 Another study of U.S. adults aged 20 and older found
that those engaging in any weight loss activities (e.g., diet and physical activity
behaviors) were 92% more likely to use the NFL than those not trying to lose weight.!®
NFL use is more strongly associated with weight change efforts than weight status (i.e.,
body mass index (BMI)),!” suggesting that a desire to change one’s weight may be a
better predictor of NFL use than BMI.

Relationships between weight change or maintenance efforts and NFL use may
differ among girls and boys. For example, girls have been found to be more likely than
boys to report always reading the NFL.!® Studies among adults also consistently show
that women use the NFL more than men.!”-!%2% One possible explanation is that men may
be more likely than women to use intuitive eating,?! which is based on the idea that
people eat when hungry and stop when satiated, rather than restricting the type of food
they consume.?? Girls may therefore be more likely than boys to use the NFL when trying
to meet their weight-related goals.

Body Size Satisfaction and Weight Change or Maintenance Efforts

Body size satisfaction may also be an important influence on weight change or
maintenance efforts among U.S. adolescents. Body size satisfaction refers to the extent to
which an individual is satisfied with their physical appearance, with an emphasis on

shape and weight,? and it is often measured by a respondent’s agreement with the
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statement, “I like the way my body looks”.>*?° Body size dissatisfaction is associated

26-32 guggesting that body size

with several unhealthy adolescent weight control practices,
dissatisfaction is more than “simply a harmless form of self-assessment™. 33?321 For
example, female adolescents who reported being highly dissatisfied about their weight
were more than five times as likely to binge eat than adolescents who did not report such
concerns.** Adolescents with lower body size satisfaction are also more likely to restrict

3339 and engage in emotional

their diets,*>¢ binge eat,*”® have bulimic symptoms,
eating.>® As their bodies and both intra- and interpersonal relationships change,
adolescents tend to be particularly attuned to their physical appearance.*’ Psychology
research suggests that how adolescents perceive their physical appearance is the most
significant predictor of their general sense of self (e.g., how adolescents think of
themselves in terms of social acceptance, popularity, and romantic appeal).*! Previous
research has found that achieving a desired appearance is an important objective for
adolescents wanting to lose weight ** The relationship between body size satisfaction and
weight change or maintenance efforts could be explained by regulatory focus theory,
which suggests that individuals who view themselves as having further from socially
acceptable body types (i.e., lower body size satisfaction) have higher motivation to self-
regulate their weight,**** either to prevent social rejection or to be perceived as more
attractive.®

Adolescent girls tend to be less satisfied with their body size, have different body
concerns, and have different standards for body ideals than boys. Previous research

suggests that approximately 24-46% of adolescent girls and 12-26% of adolescent boys

report being dissatisfied with their bodies.*¢ Girls and boys also have different
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developmental trajectories regarding body size satisfaction; among girls, body size
dissatisfaction tends to remain stable or increase during adolescence, while among boys,
it tends to decrease over time.*’ These different trajectories may be due, in part, to
differences in primary body concerns for girls and boys. While girls often aspire to
thinness,* boys are driven more by a desire to obtain a lean and muscular body.*
Compared to boys and men, girls and women also view body size as a more important
indicator of their self-worth.>® Further, body ideals for boys and men tend to include more
divergent body types, including average weight men, while the standards for body ideals
for girls and women are more homogenous.*® These findings suggest that it may be
important to examine the relationships between body size satisfaction and weight change
of maintenance efforts separately for girls and boys.
Weight Teasing and Weight Change or Maintenance Efforts

Adolescents experiencing weight teasing, which is a form of weight bias in which
peers or family members mock an individual for being underweight or overweight,>* may
internalize biases about their body size and, thus, be more likely to seek out ways to
engage in weight change or maintenance efforts. Weight teasing can be expressed
indirectly or directly through subtle to harsh comments about an individual’s weight.>3 A
recent study estimated that 34.1% of U.S. adolescents had ever been teased for their
weight.>* People who are teased about their weight are more likely to have adverse
psychological and behavioral outcomes, including mood or anxiety disorders and higher
all-cause mortality risk.>>-¢ The adverse effects of weight teasing can also extend into
adulthood.’” Weight teasing is a social identity threat so pervasive that it has been

reported by children as young as three years 0ld.*3? Adolescents who experience weight
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teasing may attempt to alleviate teasing through weight change or maintenance efforts in
order to bring their appearance closer to ideal.’! Rather than encouraging healthy weight
management behaviors, however, weight-based teasing may discourage exercise,?
increase unhealthy weight control behaviors (e.g., binge eating, skipping meals, using
laxatives),% or decrease self-regulation.>*-*66* Based on the current literature, it is unclear
if weight teasing is associated with healthy or unhealthy food-related behaviors.

Weight teasing may have differential effects on girls and boys, as adolescent girls
experience more weight teasing than boys and are more negatively affected by it.%
Recent research found that 36.6% of U.S. girls had ever been teased for their weight,
compared to 31.3% of boys (p<0.05).>* Additionally, a meta-analysis with studies among
adolescents and adults found that the positive association between weight teasing and
body size dissatisfaction was stronger among girls than boys.®® Girls may experience
weight teasing as more hurtful, while boys may value other aspects of their appearance
more highly.®” Gendered patterns of weight teasing also persist into adulthood. For
example, a longitudinal study of U.S. adolescents found that girls who teased about their
weight by family members had unhealthy weight change behaviors in later adolescence,
although this same relationship was not found among boys.%” These studies suggest that
weight teasing may affect girls and boys differently, and that the effects of weight teasing
may last beyond adolescence for girls.

Social Media Use and Weight Change or Maintenance Efforts

Social media has been shown to influence body image perceptions among

adolescents, prompting them to engage in weight change or maintenance efforts to bring

their body more in line with the body ideals they see pictured on social media.®® The
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internet and social media are nearly ubiquitous in adolescents’ lives. In a 2018 Pew
Research Center survey of U.S. adolescents aged 13 to 17 years, 45% of teenagers said
they used the internet “almost constantly,” and an additional 44% reported going online
several times a day.%® Recent reports show that more than 90% of adolescents have at
least one social media account.”® Researchers posit that spending more time engaged with
social media and/or on the internet reduces time spent on other activities that have more
beneficial effects on adolescents’ well-being (the “crowding out” hypothesis).”! Social
media also promotes frequent appearance-based comparisons between the user and the
images appearing on-screen.’? The effect of social media use on weight change or
maintenance efforts during adolescence is an important topic given the social and
emotional development happening during this period.??

Social media use may have a different impact on girls” weight change or
maintenance efforts than boys. For one, girls engage and invest in body-related content
more than boys.®® Social media tends to have a more negative effect on girls’ body
image, while boys are more likely to feel that bodies shown on social media are a
motivating influence.” Girls were also more likely to use social media sites like
Facebook and Instagram to stay in contact with friends and post information about
themselves online compared to boys, who were more likely to use social media for
gaming.'” The types of social media girls use most often (i.e., image-focused social
media such as Facebook and Instagram) have been shown to promote internalizing
symptoms (e.g., depression, anxiety, worry).!'% Girls are also more likely to compare
their bodies to standards portrayed in their social media feeds.%® Adolescent girls may be

especially vulnerable to being influenced by images on social media because of the
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psychosocial developmental phase they are in.”* Boys, on the contrary, tend to exhibit
more active coping styles and greater positive agency over their social media use.®® These
studies suggest that social media use may prompt adolescents to internalize gendered
body ideals (e.g., for extreme thinness among girls and muscularity among boys).%’
Internalization of body ideals, in turn, has been associated with an increase in weight
change or maintenance efforts among adolescents.”>’¢

The goals of the current study were to examine potential 1) associations between
weight change or maintenance efforts and Nutrition Facts label (NFL) use and 2)
relationships between three factors (body satisfaction, social media use, and weight
teasing) predicted to be associated with weight change or maintenance efforts. The
authors hypothesized that adolescents engaged in weight change or maintenance efforts
would be more likely to use the NFL than adolescents not trying to change their weight.
It was anticipated that NFL use would be most strongly associated with weight loss
efforts among girls and weight gain efforts among boys. The authors also hypothesized
that adolescents who perceived their bodies to be larger than ideal would try to lose
weight, whereas adolescents who perceived their bodies to be smaller than ideal would
try to gain weight. The authors further expected that engagement in weight change or
maintenance efforts would be associated with perceiving one’s body to be larger than
ideal among girls and perceiving one’s body to be smaller than ideal among boys. The
authors also hypothesized that adolescents being teased about their weight would be more
likely to engage in weight change or maintenance efforts than adolescents not
experiencing weight tease. It was anticipated that weight teasing would be associated

with weight loss efforts among girls and weight gain efforts among boys. Lastly, the
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authors hypothesized that adolescents who spent more time using social media would be
more likely to engage in weight change or maintenance efforts than those who spent less
time on social media. It was anticipated that girls’ social media use would be associated
with weight loss efforts, while boys’ social media use would be associated with weight
gain efforts.

Methods

Data Source

Data came from the International Food Policy Study (IFPS), which is an annual,
repeated cross-sectional online survey of trends in dietary patterns and policy-relevant
behaviors in the U.S. and five other countries. The IFPS Youth Survey received funding
from the Public Health Agency of Canada and the Canadian Institutes of Health
Research. Data from the 2019 IFPS Youth Survey conducted in the U.S. (n=1,261) were
used, as this was the last year of data collected before the COVID-19 pandemic. Data
were collected online between November and December 2019.

Participants were recruited through the Nielsen Consumer Insights Global Panel,
which used probability and non-probability sampling. Panelists for the adult studies
received email invitations from Nielsen and were screened to identify whether they had
any children aged 10-17 living in their household.”” Parents or guardians of a potentially
eligible child were then provided information about the IFPS, after which informed
consent was administered to parents regarding their child’s participation. Parents then
passed the survey directly to their child, who was screened directly to confirm that they
met the eligibility criteria based on age and gender quotas. Eligible adolescents provided

assent before being proceeding to the survey. Only one child in each household was
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eligible to participate in the survey. In order to be eligible to participate in the study, the
child had to be between the ages of 10 and 17 years, male or female, and meet data
quality standards (i.e., correctly stating their region, correctly answering a quality check
question located two-thirds through the questionnaire, spending more than 10 minutes
completing the survey). The study aimed to recruit a 50-50 split of boys and girls, as well
as a 50-50 split of younger (age 10-13) and older (age 14-17) adolescents. Quotas were
applied to ensure that the survey included a diverse sample.

Data Collection

A total of 16,596 U.S. adolescents were invited to participate in the survey, of
which 1,603 (9.7%) completed the survey and met data quality standards. Based on the
American Association for Public Opinion Research Cooperation Rate #2, the survey
cooperation rate was 79.8%."® Each adolescent’s parent/guardian was compensated by the
Nielsen Consumer Insights Panel with points-based or monetary rewards that could be
exchanged for electronic gift cards, donations, cash, and/or chances to win monthly
prizes.

The survey was administered online using a computer or a mobile device, which
allowed the research team to include product images. The survey was conducted in either
English or Spanish, depending on the participant’s preference, and took an average of 22
minutes for English speakers and 24 minutes for Spanish speakers to complete. All study
protocols were reviewed by the University of Waterloo Research Ethics Committee and

the University of South Carolina Institutional Review Board.
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Measures

Nutrition Facts label use. This measure was adapted from an item included in the
2014 Food and Drug Administration Health and Diet Survey.” Respondents were shown
an image of the U.S. Nutrition Facts label before its 2020/2021 update and asked, “Do
you use this type of food label when deciding what to eat or buy?” The responses were
coded as 1="never”, 2=“rarely”, 3="sometimes”, 4="often”, and 5="all the time.” This
NFL use question was only administered to respondents who said that they had seen the
NFL on packages or in stores “rarely”, “sometimes”, “often” or “all the time.” NFL use
responses for adolescents who said they had “never” seen the NFL (i.e., the NFL use
question was not administered; n=14) were recoded as “never” having used the NFL.

Weight change or maintenance efforts. This measure was adapted from similar
measures used in the National Health and Nutrition Examination Survey®® and other
studies with adolescents and young adults.!%8!82 Respondents were asked, “Which of the
following are you trying to do about your weight?”” Responses were coded as 1="not
trying to change weight” (the referent group), 2="maintain weight”, 3="gain weight”,
and 4="lose weight.”

Body size satisfaction. Body size satisfaction was derived from participants’
responses to items measuring body size ideal and body size perceptions. For both items,
participants were shown a sex-specific, eight-figure body rating scale. Body size
perception was subsequently assessed by asking, “Which picture looks most like your
body shape?” Body size ideal was assessed by asking, “Which picture looks most like
how you want your body to look?” Responses to both items were coded on a scale from 1

(far left/thinnest image) to 8 (far right/largest image). The body size satisfaction variable
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was created by first subtracting participants’ body size ideal scores from their body size
perception scores, as consistent with previous studies.?*-81:83 These initial scores ranged
from -7 to 6, with negative scores representing adolescents who felt their body was
smaller than their perceived ideal, positive scores representing adolescents who felt their
body was larger than their perceived ideal, and zero scores indicating that participants
were satisfied with their body size. These scores were divided into terciles, with
I=adolescents who perceived their body as smaller than ideal, 2=adolescents who were
satisfied with their body size (the referent group), and 3=adolescents who perceived their
body as larger than ideal.

Weight teasing. This measure was adapted from an item used in a previous study
with adolescents.?* Respondents were asked, “Do you get teased or made fun of because
of your weight?” Responses included 1="all the time”, 2="a lot”, 3="‘sometimes”,
4=“rarely”, and 5="never.” Due to low variability in responses, “never” responses were
recoded as 0, whereas all other responses (1="all the time” through 4="rarely”) were
coded as 1.

Social media use. This measure was developed by the IFPS team. Respondents
were asked, “On a normal weekday, how much time do you spend on social media
(including messaging, posting, or liking posts)?”” The response options included “0

EE 1Y EE 1Y EE 1Y Iy 6 2 6

hours”, “up to 15 minutes”, “up to 30 minutes”, “up to 1 hour”, “up to 2 hours”, “up to 3
hours”, “up to 4 hours”, and “more than 4 hours.” Responses were recoded as 1=0 hours,
2=0.25 hours, 3=0.50 hours, 4=1 hour, 5=2 hours, 6=3 hours, 7=4 hours, and 8=more

than four hours.
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Gender. Respondents reported whether they were male or female during the
eligibility screener. Adolescents who reported “don't know” or “refuse to answer” for this
variable were excluded from the analysis.

Control variables. Perceived income adequacy was measured using an adapted
question from a self-rated economic status indicator used in prior research with
adolescents:® “Does your family have enough money to pay for things your family
needs?” Values included 1="not enough money”, 2=“barely enough money”, 3="enough
money”, and 4="“more than enough money.” Perceived income adequacy was used as a
proxy for household income, as actual household income was not collected because it
was believed that adolescents would not be able to adequately report this. This subjective
income measured allowed respondents to consider other economic indicators, such as
wealth and cost of living, when making their assessment,¢ and was believed to better
capture social processes rooted in economic marginalization.’” NFL understanding was
assessed by showing respondents an image of a NFL and asking them how hard or easy
they found the information to understand.®® Responses were coded from 1=“very hard to
understand” to 5="“very easy to understand.” Food guide awareness and nutrition
knowledge measures were adapted from a prior study among Canadian adults.®® Food
guide awareness was assessed by asking “Have you ever heard of MyPlate or the Food
Guide Pyramid?” with “yes” responses coded as 1 and “no” responses coded as 0.
Nutrition knowledge was measured by asking respondents to rate their knowledge of
healthy eating and nutrition on a scale from 0 (“nothing”) to 10 (“a lot”). BMI z-scores
were calculated from self-reported height and weight. Values flagged as extreme (<5 or

>5)" were recoded as missing (n=25). Single items were used to measure race (white,
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Black, Hispanic or Latino, Asian/Pacific Islander, two or more races/ethnicities)’'and age
(between 10 and 17 years).
Data Analysis

The analytic sample included 1,274 adolescents (626 girls and 648 boys). Data
were analyzed using Stata statistical software version 15.1.°2 Responses coded as “don’t
know” and “refuse to answer” were recoded as missing. Descriptive statistics were used
first to summarize the sample characteristics. The association between weight change or
maintenance efforts and nutrition facts label use was then tested using linear regression.
Since different relationships were expected among girls than among boys, this analysis
was stratified by gender. Both models controlled for perceived income adequacy, NFL
understanding, food guide awareness, nutrition knowledge, race/ethnicity, and age, as
previous research suggests these factors may confound the relationship between weight
change or maintenance efforts and NFL use.?**293%4 Multinomial logistic regression was
then used to examine associations between the independent variables (body size
satisfaction, weight teasing, and social media use, respectively) and weight change or
maintenance efforts (maintain, gain, or lose weight, with not trying to change weight as
the referent category). These models were stratified by gender and controlled for BMI,
perceived income adequacy, race/ethnicity, and age to reduce potential
confounding.?7:46-7:67.68
Results

The sample was 50.9% girls (n=648) and 49.1% boys (n=626; p=0.54; Table 4.5).
Adolescents in the sample ranged in age from 10-17 years, with a mean age of 13.61

years (SE=0.06). Most adolescents in the sample were white (66.3%), followed by two or
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more races/ethnicities (12.8%) or Black (11.2%). The sample had a higher percentage of
girls identified as Asian or Pacific Islander (4.2%) than boys (1.8%; X?> = 6.39, p=0.01).
Most adolescents (65.9%) were trying to do something about their weight: 20.9% were
trying to lose weight, 34.9% were trying to maintain weight, and 10.1% were trying to
gain weight. A higher percentage of girls (23.8%) were trying to lose weight compared to
boys (17.9%; X? = 6.65, p=0.01), while a higher percentage of boys (14.4%) were trying
to gain weight compared to girls (6.0%; X? = 24.44, p<0.001). Most adolescents (51.6%)
reported using the NFL sometimes, often, or all the time. No gender differences in NFL
use were observed.

Fewer than half (45.5%) of adolescents perceived their body size as ideal, while
18.8% perceived their body size as smaller than ideal, and 35.8% perceived their body
size as larger than ideal. A higher percentage of boys reported their body size as smaller
than ideal (23.0%) than girls (14.7%; X* = 14.54, p<0.001). Girls were more likely to
report their body size as larger than ideal (39.0%) than boys (32.4%; X* = 6.06, p=0.01).
About a third of adolescents (31.4%) had been teased for their weight, but no differences
by gender were observed. Adolescents spent an average of 1.61 weekday hours (standard
error (SE)=0.05) on social media. Girls spent an average of 1.88 weekday hours on social
media, compared to 1.32 hours among boys (p<0.001).
Weight Change or Maintenance Efforts and Nutrition Facts Label Use

Compared to adolescents not trying to change their weight, those trying to
maintain (b=0.54, p<0.001), gain (b=0.33, p=0.001), or lose weight (b=0.38, p<0.001)
were more likely to use the NFL (Table 4.6). Among girls, those trying to maintain

(b=0.63, p<0.001) or lose (b=0.42, p<0.001) weight had a higher likelihood of using the
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NFL than those not trying to change their weight. Girls trying to gain weight were not
more likely to use the NFL than girls not trying to change their weight (b=0.31, p=0.08).
Among boys, those trying to maintain (b=0.45, p<0.001), gain (0.32, p=0.01), or lose
(b=0.33, p=0.01) weight were more likely to use the NFL than those not trying to change
their weight.
Body Size Satisfaction and Weight Change Efforts

Compared to adolescents who were satisfied with their body size, those who
perceived their body as smaller than ideal were more likely to try to gain weight (relative
risk ratio [RRR]=9.85, p<0.001; Table 4.7), while those who perceived their body as
larger than ideal were less likely to be trying to gain weight (RRR=0.29, p=0.03) and
more likely to be trying to lose weight (RRR=12.97, p<0.001). Body size satisfaction was
not associated with efforts to maintain weight. These findings among all adolescents were
similar to those for girls and boys, respectively (Tables 4.8-4.9). For example,
adolescents who perceived their body as larger than ideal were more likely to be trying to
lose weight (among girls: RRR=11.21, p<0.001; among boys: RRR=18.53, p<0.001).
Weight Teasing and Weight Change Efforts

Overall, adolescents who had experienced weight teasing were more likely to
engage in all weight change or maintenance efforts than adolescents who had not been
teased (Table 4.7). Adolescents who had experienced weight teasing were more likely to
try to maintain (RRR=1.96; p<0.001) or gain (RRR=3.68, p<0.001) weight, with the
largest effect observed on trying to lose weight (RRR=4.29, p<0.001). Weight teasing
was positively associated with all weight change and maintenance efforts for both girls

and boys (Tables 4.8-4.9). Among girls, weight teasing had the largest effect on trying to
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gain weight (RRR=3.48, p=0.01). Among boys, weight teasing had the largest effect on
efforts to lose weight (RRR=6.74, p<0.001).
Social Media Use and Weight Change Efforts

Among all adolescents, more time on social media was associated with trying to
lose weight (RRR=1.17, p=0.02; Table 4.7). Time on social media was not associated
with efforts to maintain (b=1.05, p=0.34) or gain (b=1.07, p=0.42) weight. Among girls,
social media use was not associated with any weight change or maintenance efforts
(Table 4.8). Among boys, social media use was associated with trying to maintain weight
(RRR=1.22, p=0.01) and trying to lose weight (RRR=1.23, p=0.049; Table 4.9).
Discussion

As predicted, adolescents in this study who were engaged in any weight change or
maintenance efforts (i.e., trying to maintain, gain, or lose weight) were more likely to
report using the NFL than those not trying to change their weight. This finding suggests
that U.S. adolescents may use the NFL to self-regulate their dietary intake to achieve
weight-related goals.!>!* Trying to maintain weight was most strongly associated with
NFL use, suggesting that the NFL may be viewed more as a tool for maintaining weight
than for gaining or losing weight. Among boys, all weight change efforts were associated
with NFL use. In contrast, trying to maintain or lose weight were associated with NFL
use only among girls. These findings may reflect gender differences in deeply ingrained
social norms around weight-related goals. For example, girls’ weight goals tend to be
driven by a desire to be thin, while boys are most often motivated to gain muscle mass.>
These findings should be interpreted with caution, however, as fewer than 40 girls in the

sample were trying to gain weight.
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43-45 adolescents

Consistent with the extant literature and regulatory focus theory,
who viewed their bodies as smaller or larger than ideal reported taking actions to bring
their body size more in line with their perceived ideal (i.e., those smaller than ideal tried
to gain weight, while those larger than ideal tried to lose weight). These findings are
consistent with prior research indicating that body size satisfaction may be a strong driver

of weight change or maintenance efforts among U.S. adolescents®>’

and suggests that
adolescents may engage in weight change or maintenance efforts to counteract body size
dissatisfaction.

From a public health perspective, the hope is that adolescents will use tools like
the NFL to make more informed, healthy choices to meet their weight-related goals,
adolescents with body size dissatisfaction may take unhealthy or dangerous actions to
align their body with their perceived ideal. For example, body size dissatisfaction has
been linked to an increased risk for eating disorders, depressed mood, and weight gain
among adolescents and adults of all genders.! Previous studies among U.S. adolescents
have found that lower body size satisfaction is associated with unhealthy weight control

behaviors that may lead to poorer overall health and weight gain,?®-30-32

although studies
among European adolescents suggest that body size dissatisfaction is associated with
higher intake of healthy foods.”®* Research has also shown that body size dissatisfaction
has a stronger, more negative impact on body self-esteem among girls in the U.S. than
boys.*’ Given that more than half of U.S. adolescents in this sample thought their body
was larger or smaller than ideal, adolescents may benefit from efforts by their primary

care providers, with whom they may have built a long-term professional relationship, to

provide preventive screening and identification of unhealthy weight change efforts or
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disordered eating.!%%!1%! Previous research has also found that motivational interviewing
can help adolescents and their families feel more invested in healthy behavior change.!%?

The positive relationship that was observed between weight teasing and all weight
change or maintenance efforts is consistent with social comparison theory, which
describes the process through which social comparisons influence identity
development.!9:104 a5 weight teasing may shape adolescents’ perceptions of what ideal
body types look like.!?* Research has found that weight teasing is associated with lower
appearance esteem among girls than boys,'% which may translate to different weight
management goals by gender (e.g., a drive for thinness among girls and muscularity
among boys).>> While it was hypothesized weight teasing would be associated with
weight loss efforts among girls and weight gain efforts among boys, the current study
found that weight teasing had the opposite effects. Weight teasing had the largest effect
on trying to gain weight among girls and on efforts to lose weight among boys. This
finding among girls is supported by some literature suggesting that girls who experience
weight teasing are more likely to engage in binge-eating behavior or experience weight
gain.!%6-10% The literature on adolescent weight teasing, however, focuses on weight gain
instead of efforts to gain weight, as was used in the present study. Future research may be
needed to disentangle the effects of weight teasing on weight intentions.

While time on social media was associated with weight loss among adolescents
overall, there was no association with weight change or maintenance efforts among girls.
One possible explanation is that girls have more social support for their appearance at this

age than boys.!!° For instance, previous research suggests that friendship groups share
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similar views and behaviors related to body image and dieting.'!!

Girls may therefore not
be as influenced by images on social media as boys.
Limitations

This study only included adolescents who identified as male or female, and, based
on the question wording, it is not clear whether respondents were thinking of biological
sex or gender. Adolescents who reported “don't know” or “refuse to answer” for this
variable were excluded from the analysis. It is estimated that 2.7% of high school
students identify as transgender, genderqueer, genderfluid, or are unsure about their
gender identity.!!? Since disordered eating and body size dissatisfaction may be more
common among sexual and gender minority populations than cisgender heterosexual
adolescents,!!*future research that includes all gender identities may reveal different
findings. Body size dissatisfaction in sexual and gender minority populations may be
mediated, in part, by gender dysphoria (i.e., psychological distress that occurs when a
person’s sex assigned at birth does not align with their gender identity).!!3-!14

Additionally, the weight teasing measure also did not specify who was doing the
teasing. Previous studies have found differences in the effects of teasing done by different
groups (e.g., family, close friends, schoolmates).5”-!% For example, adolescents who have
experienced weight teasing from family members may have lower appearance and weight
esteem!% and be more likely to engage in unhealthy weight control behaviors in early
adulthood 7 than adolescents who are teased by their peers. Adolescents in this study
were also not asked about the actions they were taking to change their weight (e.g., eating
and exercise behaviors). It is therefore unclear if body size satisfaction, weight teasing,

and social media use are driving adolescents to engage in unhealthy weight management
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behaviors. This topic may be an important direction for future research, as previous
studies have found that body dissatisfaction is positively associated with both unhealthy
weight control practices (e.g., restrictive dieting and binge eating)®>-*® and higher intake
of healthy foods.”®

This study used complete case analysis, which removed participants with missing
data for any of the study variables. The outcome variables, weight change efforts and
NFL use, were missing at random. BMI z-scores, however, were missing for 14.5% of
the sample, and post-hoc analyses found that adolescents with missing BMI z-scores
were more likely to be younger (OR=0.87, p=0.001) or Black (OR=1.66, p=0.025).
Excluding these participants may introduced bias because the missing BMI z-scores are
not random. As this study used cross-sectional data, we were also unable to determine
whether adolescents exposed to the NFL were more likely to try to change their weight or
vice versa. Lastly, respondents were shown an image of the U.S. NFL before it was
updated in 2020/2021. Thus, it is possible that adolescents may use the slightly updated
NFL more frequently than observed in the present study.
Implications for Research and Practice

Adolescents engaged in weight change or maintenance efforts were more likely to
use the NFL, which could be used to inform programs and policies targeting healthier
eating. For example, previous research suggests that education campaigns to promote
using the NFL to make healthy food choices can be delivered in schools or through social
media.!!'>!"7 Future campaigns could also teach adolescents how to properly use the NFL

to manage adolescent weight concerns in a safe way. Previous research from outside of
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the U.S. has also found that front-of-package warning labels may discourage adolescents
and their parents from choosing foods with limited nutritional value.!!8-120

Targeted efforts are needed to promote body size satisfaction, reduce weight
teasing, and encourage social media literacy among adolescents, which may help
adolescents achieve and maintain healthy eating practices. More than half of adolescents
in the current study were dissatisfied with their weight, and body size dissatisfaction was
associated with weight change or maintenance efforts among both girls and boys. School-
based interventions focusing on increasing self-esteem and life skills have produced

18,35,89

modest improvements in body size satisfaction, which may combat decline in body

size satisfaction over time and adverse impacts, such as unhealthy weight change
efforts 31!

Findings from the current study also provide further support for the need for
interventions to improve adolescents’ social media literacy, which have been shown to
help adolescents learn to critically evaluate messages and images on social media that can
contribute to a negative body image.”® Such programs have also been found to moderate
the negative impact of social media use on dietary restraint among girls.”* Findings from
the current study potentially have far-reaching implications for adolescent health, given
that most adolescents have at least one social media account.”® These findings suggest
that time on social media could be encouraging a substantial number of adoelscents to
engage in weight change or maintenance efforts.

Further, the gendered effects of weight teasing is an understudied topic.%’
Previous research suggests that weight teasing during adolescents may be associated with

unhealthy weight management behaviors among women in adulthood, but not among
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men.* In the current study, weight teasing had an effect on both boys’ and girls’ weight
change or maintenance. This finding points to the need for further research to examine
both the short-term impacts of weight teasing among boys and long-term consequences
that may not be related to weight (e.g., psychological impacts). About a third of
adolescents in this sample had been teased for their weight, which highlights the
pervasiveness of this problem. Previous research has found that adolescents experiencing
weight-based teasing preferred interventions from friends and peers, social/emotional
support (e.g., encouragement), and those focused on consequences for perpetrators of the

121 Governmental resources, such

teasing (e.g., verbal warnings) by parents and teachers.
as the StopBullying.gov website run by the U.S. Department of Health and Human
Services, may provide parents, teachers, and other adults with useful resources to prevent
bullying and cultivate safer schools and communities.!?> Future research could also
examine whether the factors examined in the current study (body size satisfaction, weight
teasing, and social media use) are driving adolescents to lose weight who do not need to,
or to engage in other unhealthy behaviors. It is important to establish healthy eating

behaviors during adolescence, as the nutrition and health habits established during this

time period are likely to carry into adulthood.”
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Table 4.5 Sample characteristics (n=1,274)

4

Overall Girls (n=648) Boys (n=626) Difference
between Girls
and Boys (p-
value)?
Body size perception, n (%)
Smaller than ideal 239 (18.8) 95 (14.7) 144 (23.0) <0.001
Ideal 579 (45.5) 300 (46.3) 279 (44.6) 0.54
Larger than ideal 456 (35.8) 253 (39.0) 203 (32.4) 0.01
Had been teased, n (%) 396 (31.4) 212 (32.7) 191 (30.5) 0.40
Weekday social media use, mean hours (SE)° 1.61 (0.05) 1.88 (0.07) 1.32 (0.06) <0.001
Weight change efforts, n (%)
Not trying to change weight 435 (34.1) 234 (36.1) 201 (32.1) 0.13
Lose weight 266 (20.9) 154 (23.8) 112 (17.9) 0.01
Maintain weight 444 (34.9) 221 (34.1) 223 (35.6) 0.57
Gain weight 129 (10.1) 39 (6.0) 90 (14.4) <0.001
Nutrition Facts label use, n (%)
Never 306 (24.0) 145 (22.4) 161 (25.7) 0.16
Rarely 295 (23.2) 161 (24.9) 134 (21.4) 0.15
Sometimes 408 (32.0) 204 (31.5) 204 (32.6) 0.67
Often 166 (13.0) 89 (13.7) 77 (12.3) 0.45
All the time 99 (7.8) 49 (7.6) 50 (8.0) 0.78
BMI, mean (SE) 22.37 (0.15) 22.15(0.21) 22.59 (0.21) 0.12
Perceived income adequacy, n (%)
Not enough money 68 (5.3) 37 (5.7) 31 (5.0) 0.55
Barely enough money 299 (23.5) 143 (22.1) 156 (24.9) 0.23
Enough money 703 (55.2) 377 (58.2) 326 (52.1) 0.03
More than enough money 204 (16.0) 91 (14.0) 113 (18.1) 0.05
Nutrition Facts label understanding, mean (SE) 3.37 (0.03) 3.38 (0.04) 3.35(0.04) 0.70
Aware of food guide, n (%) 1,018 (79.9) 521 (80.4) 497 (79.4) 0.65



Lyl

Nutrition knowledge, mean (SE)
Race/ethnicity, n (%)

White
Black

Hispanic or Latino

Asian/Pacific Islander

Two or more races/ethnicities
Age, mean (SE)

6.43 (0.06)

844 (66.3)
142 (11.2)
87 (6.8)
38 (3.0)
163 (12.8)

13.61 (0.06)

6.51 (0.09)

417 (64.4)
77 (11.9)
41 (6.3)
27 (4.2)
86 (13.3)

13.61 (0.09)

6.35 (0.09)

427 (68.2)
65 (10.4)
46 (7.4)
11 (1.8)
77 (12.3)

13.61 (0.09)

0.20

0.15
0.40
0.47
0.01
0.60
0.97

Calculated from chi-square tests for categorical variables and t-tests for continuous variables
®SE=standard error
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Table 4.6 Linear regression showing associations between weight change or maintenance efforts and Nutrition Facts label (NFL) use

among U.S. adolescents (n=1,274)

Overall Sample, b (p-value)

Girls, b (p-value)

Boys, b (p-value)

Weight change efforts®
Maintain weight
Gain weight
Lose weight

Gender®

NFL understanding

Nutrition knowledge

Food guide awareness

Race/ethnicity®
Black
Hispanic or Latino
Asian/Pacific Islander
Two or more
races/ethnicities

Age

Perceived income adequacy*
Not enough money
Barely enough money
More than enough money

0.54 (<0.001)
0.33 (0.001)
0.38 (<0.001)
0.02 (0.67)
0.43 (<0.001)
0.13 (<0.001)
-0.02 (0.75)

-0.07 (0.46)
0.18 (0.12)
0.37 (0.03)

-0.08 (0.37)

-0.04 (0.01)
0.02 (0.88)

0.04 (0.52)
0.15 (0.07)

0.66 (<0.001)
0.36 (0.04)
0.40 (<0.001)

0.42 (<0.001)
0.08 (<0.001)
0.0002 (0.999)

-0.12 (0.34)
0.04 (0.83)
0.55 (0.01)

-0.17 (0.17)

-0.03 (0.06)
0.13 (0.48)

0.11 (0.27)
0.05 (0.71)

0.40 (<0.001)
0.31 (0.01)
0.35 (0.003)

0.42 (<0.001)
0.19 (<0.001)
-0.05 (0.60)

01 (0.93)
0.34 (0.03)
-0.12 (0.68)
0.01 (0.94)

-0.04 (0.04)
-0.12 (0.52)

-0.004 (0.97)
0.24 (0.03)

referent category=not trying to change weight
breferent category=male

‘referent category=white

dreferent category=enough money
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Table 4.7 Logistic regression showing associations between body size satisfaction, social media use, weight teasing, and weight
change or maintenance efforts among U.S. adolescents (n=1,274)

Weight Change Efforts,” RRR (p-value)®

Maintain weight Gain weight Lose weight

Body size satisfaction®

Body perceived as smaller than ideal 0.92 (0.68) 9.85 (<0.001) 0.80 (0.66)

Body perceived as larger than ideal 0.88 (0.46) 0.29 (0.03) 12.97 (<0.001)
Weight teasing 1.96 (<0.001) 3.68 (<0.001) 4.29 (<0.001)
Social media use 1.05 (0.34) 1.07 (0.42) 1.17 (0.02)
Gender 0.82 (0.17) 0.39 (<0.001) 1.19 (0.40)
Race/ethnicity

Black 1.53 (0.06) 1.25 (0.56) 2.26 (0.02)

Hispanic or Latino 1.86 (0.05) 1.64 (0.33) 3.77 (0.001)

Asian/Pacific Islander 1.48 (0.33) 0.78 (0.76) 2.33 (0.15))

Two or more races/ethnicities 1.55 (0.05) 1.51 (0.25) 3.05 (<0.001)
Age 1.09 (0.88) 1.13 (0.04) 1.10 (0.05)
BMI 1.01 (0.88) 0.89 (0.18) 1.44 (<0.001)
Perceived income adequacy

Not enough money 0.36 (0.004) 0.71 (0.42) 0.73 (0.47)

Barely enough money 1.04 (0.85) 1.43 (0.21) 1.08 (0.74)

More than enough money 0.91 (0.62) 1.29 (0.43) 0.78 (0.41)

referent category=not trying to change weight
PRRR=relative risk ratio
‘reference category=body perceived as ideal size
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Table 4.8 Logistic regression showing associations between body size satisfaction, social media use, weight teasing, and weight

change or maintenance efforts among U.S. adolescent girls (n=648)

Weight Change Efforts,” RRR (p-value)®

Maintain weight Gain weight Lose weight

Body size satisfaction®

Body perceived as smaller than ideal (n=95) 0.79 (0.43) 13.23 (<0.001) 0.78 (0.72)

Body perceived as larger than ideal (n=253) 0.81 (0.39) 9.26¢-07 (0.97) 11.21 (<0.001)
Weight teasing 2.04 (0.003) 3.48 (0.01) 3.10 (<0.001)
Social media use 0.94 (0.32) 1.05 (0.67) 1.13 (0.13)
Race/ethnicity

Black 1.57 (0.14) 1.38 (0.63) 2.23 (0.06)

Hispanic or Latino 1.37 (0.51) 2.29 (0.30) 4.85 (0.003)

Asian/Pacific Islander 1.59 (0.37) 1.45 (0.69) 3.62 (0.06)

Two or more races/ethnicities 1.34 (0.35) 2.48 (0.10) 3.15(0.004)
Age 1.12 (0.02) 1.14 (0.17) 1.17 (0.02)
BMI 0.94 (0.48) 1.09 (0.61) 1.33 (0.02)
Perceived income adequacy

Not enough money 0.26 (0.01) 0.77 (0.72) 1.00 (<0.001)

Barely enough money 1.11 (0.68) 1.29 (0.61) 1.40 (0.29)

More than enough money 0.96 (0.90) 1.52 (0.47) 0.87 (0.72)

referent category=not trying to change weight
PRRR=relative risk ratio
‘reference category=body perceived as ideal size
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Table 4.9 Logistic regression showing associations between body size satisfaction, social media use, weight teasing, and weight
change or maintenance efforts among U.S. adolescent boys (n=626)

Weight Change Efforts,” RRR (p-value)®

Maintain weight Gain weight Lose weight

Body size satisfaction®

Body perceived as smaller than ideal (n=144) 1.03 (0.93) 9.12 (<0.001) 0.89 (0.89)

Body perceived as larger than ideal (n=203) 1.01 (0.96) 0.52 (0.28) 18.53 (<0.001)
Weight teasing 1.90 (0.02) 3.62 (<0.001) 6.74 (<0.001)
Social media use 1.22 (0.01) 1.18 (0.14) 1.23 (0.049)
Race/ethnicity

Black 1.56 (0.19) 1.18 (0.74) 2.40 (0.12)

Hispanic or Latino 2.14 (0.07) 1.06 (0.93) 2.78 (0.09)

Asian/Pacific Islander 1.18 (0.80) 1.32e-06 (0.98) 1.17 (0.90)

Two or more races/ethnicities 1.76 (0.08) 1.18 (0.73) 3.17 (0.02)
Age 1.06 (0.21) 1.12 (0.14) 1.01 (0.88)
BMI 1.03 (0.71) 0.83 (0.06) 1.55 (0.002)
Perceived income adequacy

Not enough money 0.48 (0.16) 0.70 (0.62) 0.45 (0.24)

Barely enough money 0.91 (0.73) 1.48 (0.28) 0.79 (0.53)

More than enough money 0.89 (0.65) 1.20 (0.64) 0.71 (0.49)

referent category=not trying to change weight
PRRR=relative risk ratio
‘reference category=body perceived as ideal size



CHAPTER 5

CONCLUSIONS AND IMPLICATIONS

This dissertation addresses two understudied yet important topics with
implications for public health efforts to promote healthy eating and weight management
among U.S. adolescents: 1) Nutrition Facts label (NFL) use, healthy eating efforts, and
sociodemographic characteristics and 2) NFL use and weight change or maintenance
efforts. In the 30 years since the passage of the U.S. Nutrition Labeling and Education
Act (Institute of Medicine Committee on Examination of Front-of-Package Nutrition
Rating Systems and Symbols; “Nutrition Labeling and Education Act of 1990”), much
research has studied how the NFL may influence adult eating behaviors. Few studies,
however, have examined the potential influences on and consequences of NFL use
among U.S. adolescents. NFL use among this population is an important topic, given that
adolescence may be a time when people are more receptive to health behavior change
(Flodgren et al., 2020), and that the habits people form during this time will likely carry
into adulthood (Hu et al., 2016; Nelson et al., 2008; Winpenny et al., 2017). This
dissertation therefore addresses a gap in the literature by suggesting that increasing
adolescents’ NFL use may be an important part of promoting healthy eating among this

population.
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Strengths of the IFPS Youth Survey

This dissertation drew upon the strengths of the IFPS Youth Survey. A notable
strength of the IFPS Youth Survey is its large and diverse sample (e.g., by using quotas
for age and sex; Hammond et al., 2022). Of the four prior studies on adolescent NFL use,
three used samples with limited generalizability (i.e., patients at an urban primary care
clinic, school-aged children in Texas, or Grade 12 students in Sri Lanka; Haidar et al.,
2017; Huang et al., 2004; Talagala & Arambepola, 2016). On the contrary, the present
study used a large sample of adolescents across the U.S. The online survey also allowed
for researchers to include visual stimuli, including an image of an NFL. Visual aids have
been shown to help survey participants provide more reliable responses (dell’Olio et al.,
2018; Jones et al., 2013).

The IFPS Youth Survey is also notable in that it collected information on dietary
patterns (e.g., healthy eating efforts) and policy-relevant behaviors (e.g., NFL use), in
addition to sociodemographic characteristics and variables that are not often examined in
the context of adolescent NFL use. For example, few studies among adolescents have
studied relationships among healthy eating efforts, body size satisfaction, and weight
change or maintenance efforts. Although some research among U.S. adolescents has
emphasized NFL awareness (Wojcicki & Heyman, 2012), this dissertation makes an
important contribution to the literature by examining the effects of adolescents’ reported
NFL use. While previous research among U.S. adolescents has only examined
associations between NFL use and a singular dietary outcome (e.g., dietary fat intake;
Huang et al., 2004), the healthy eating efforts variables in the IFPS Youth Survey allowed

for an examination of how NFL use may be associated with a range of dietary intentions
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and an index of healthy eating efforts. For instance, while previous research and the
information listed on the NFL (i.e., number of servings, calories, calories from fat per
serving, total fat, saturated fat, cholesterol, sodium, total carbohydrates, complex
carbohydrates, sugars, dietary fiber, total protein, and vitamins and minerals per serving;
Greenberg, 1990) might suggest that NFL use may have different associations with
specific healthy eating efforts (Dumoitier et al., 2019, this dissertation research found that
NFL use was positively associated with eight of the nine healthy eating efforts (drinking
water was the exception). This finding suggests that adolescents using the NFL are also
engaging in other healthy eating behaviors, rather than looking for specific pieces of
nutrition information on the NFL.

Another strength of this dissertation is its examination of adolescents’ intentions
toward their diets and weight change or maintenance efforts. The healthy eating efforts
variable measured dietary intentions rather than actual nutrition behavior. This distinction
is important, as previous research has found that dietary intentions are determinants of
dietary behaviors among adolescents (McClain et al., 2009). For example, a systematic
review among adolescents from the U.S. and fifteen other countries found that an
intention to eat healthy was positively associated with fruit, vegetable, and juice intake
(McClain et al., 2009). Using healthy eating efforts in this dissertation research, as
opposed to a measure of dietary intake, allowed us to examine potential aims or goals
adolescents had related to their diets. These study findings could be used to develop
implementation intention-based interventions (e.g., to increase fruit and vegetable intake
or reduce high fat unhealthy snack intake; Rasmussen et al., 2006), which link situational

cues with goal-directed responses (Chapman et al., 2009).
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Front-of-package food labeling

This dissertation research is also timely, given potential changes to U.S. packaged
food labeling. At the Conference on Hunger, Nutrition, and Health held in September
2022, the White House outlined several initiatives to make food labeling more accessible
to the public and help people feel more empowered to make healthy food choices (The
White House, 2022). For example, the Biden-Harris administration announced plans to
research and propose a standardized front-of-package (FOP) food labeling system to help
people more quickly and easily identify the nutritional value of a food product (The
White House, 2022). FOP labels have been shown to encourage healthier food purchases,
especially among individuals with low nutrition literacy (Franco-Arellano et al., 2020;
Roberto et al., 2021). Compared to the NFL, FOP labels have also been shown to increase
fiber intake and decrease sugar intake among Danish adults (Rennow, 2020). If the U.S.
does adopt an FOP food labeling policy, findings from this dissertation research on
adolescents’ use of the NFL may provide a baseline from which to evaluate the effects of
added FOP labels on eating efforts among U.S. adolescents.

FOP labeling, however, may not necessarily be more effective at promoting
healthy eating efforts than the NFL. Research suggests that some FOP label designs may
be more easily understood than others. For example, a single-traffic-light summary label
may be more effective than multiple-traffic-light labels (Roberto et al., 2021). A
randomized controlled trial among Australian adults compared the standard nutrition
information panel to seven different FOP labeling schemes and found that more than half
of participants using star rating or percent daily intake schemes (i.e., FOP labeling

schemes that do not include specific nutrient information) still referred to the nutrition
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information panel to determine the health of the product (Watson et al., 2014). These
findings suggest that effective FOP labels depend on widespread uptake, and that
consumers need communication and education on new labeling systems (Roberto et al.,
2021; Watson et al., 2014). As this dissertation research suggests that NFL understanding
and nutrition knowledge are positively associated with NFL use among U.S. adolescents,
future research is similarly needed to examine how FOP label understanding and nutrition
knowledge may be related to FOP label use among adolescents. For example, a study
using IFPS data from adults in five countries (Australia, Canada, Chile, Mexico, the
U.K., and the U.S.) found differences in label understanding between FOP labels and the
NFL (Acton et al., 2023). While respondents from Australia and the U.K. had greater
understanding of FOP labels than the NFL using the Health Star Ratings and Traffic light
labelling systems, respectively, respondents from Mexico had lower understanding of the
numeric FOP label than the NFL (Acton et al., 2023). These findings from adults suggest
that FOP labels and NFLs may be understood differently by adolescents as well.
Furthermore, FOP labels in the U.S. may influence understanding and use of NFLs.
Should the Biden-Harrison administration propose a standardized FOP food labeling
system (The White House, 2022), it will be important to determine how receptive
adolescents are to this new label, and how it may affect their use of the label and healthy
eating efforts.
Recent revisions to the NFL

This dissertation’s findings could also be used to evaluate the slightly revised U.S.
NFL that went into effect in 2020-2021. The U.S. Food and Drug Administration revised

the NFL to emphasize existing information (e.g., calories) and add new information (e.g.,
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added sugars; Neuhofer et al., 2020). These new requirements went into effect in January
2020 for manufacturers with $10 million or more in annual food sales and January 2021
for manufacturers with less than $10 million in annual food sales (U.S. Food and Drug
Administration, 2018). Little research has compared the former and updated versions of
the NFL, and none has included adolescents. Evidence among adults is mixed on whether
the updated NFL improves label comprehension or leads to healthier food choices. For
example, an online survey of U.S. adults found that the relatively minor updates to the
NFL did not improve NFL comprehension (Kim et al., 2020), whereas a recent eye
tracking study found that the updated NFL design improved label comprehension (Ma &
Zhuang, 2021). Both studies concluded that adults using the updated NFL may have
difficulty using information from the label correctly to make food choices (Ma &
Zhuang, 2021), especially in regard total and added sugars (Kim et al., 2020). These
findings suggest that further research on the updated NFL is needed to determine how its
use may be related to healthy eating efforts, particularly among adolescents. Additional
efforts to educate the public on how to use the new NFL may help improve its utility for
helping adolescents and other populations to make healthier food choices.
COVID-19

The IFPS Study design is an annual, repeated cross-sectional survey that allows
for tracking population trends over time. Future administrations of the IFPS and other
studies might examine what effects the COVID-19 pandemic may have had on adolescent
healthy eating efforts or weight change or maintenance efforts. For example, recent
research has found that the pandemic exacerbated eating disorder symptoms among

adolescents (Spettigue et al., 2021), likely due in part to societal disruptions brought by
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the pandemic (e.g., restrictions on adolescent activities and education; Surén et al., 2022).
Nearly two-thirds of adolescents in this dissertation reported engaging in weight change
or maintenance efforts prior to the COVID-19 pandemic. Future studies may consider
how weight change or maintenance efforts among this age group shifted during the
pandemic and in future post-pandemic years.

Adolescent social media use also increased during early pandemic lockdowns,
although its reported effects on adolescents’ well-being have been mixed. For example,
recent research suggests that increased social media use may have lessened the effects of
anxiety and helped adolescents who were feeling lonely connect with other people
(Cauberghe et al., 2020). On the other hand, a worldwide systematic review found that
adolescents who spent more time on social media had overall poorer mental health than
those with less social media engagement (Marciano et al., 2022). Given the recent
increases in both disordered eating and social media use among adolescents, and the
dissertation finding that time on social media was associated with efforts to lose weight,
future studies should consider how the relationship between social media use and weight
change or maintenance efforts may have been effected by the COVID-19 pandemic.

Additionally, there is some evidence that weight stigmatization and bullying
increased during the COVID-19 pandemic (Lessard & Puhl, 2021a). Despite spending
more time in remote schooling (as compared to in person) in the fall of 2020, some
researchers speculate that electronic or cyber bullying may have replaced in-person
bullying (Lessard & Puhl, 2021b). More than 50% of U.S. adolescents in one study
reported they had been exposed to weight stigmatizing social media during the COVID-

19 pandemic (Lessard & Puhl, 2021b). Stigmatizing social media may affect adolescent
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body size satisfaction. For example, 64% of adolescents in this study who had increased
exposure to weight stigmatizing social media reported that they were less satisfied with
their bodies (Lessard & Puhl, 2021b). These studies highlight the importance of
understanding the intersections between social media use, weight stigma, and body size
satisfaction among adolescents during the pandemic years, which could be explored in
future studies.
Cross-country comparisons

Since the IFPS surveyed adolescents in six countries in 2019, future research
could compare the current findings and other nutrition behaviors among adolescents in
the U.S., Australia, Canada, Chile, Mexico, and the U.K. For instance, a recent study of
adult IFPS survey participants across five countries (Australia, Canada, Mexico, the
U.K., and the U.S.) found that between one-third and half of respondents reported using
their country’s respective NFL “often” or “all the time” (i.e., 43-45% in Australia, 27-
50% in Canada, 36-39% in Mexico, 32-34% in the U.K., and 47-49% in the U.S.; Acton
et al., 2023). These findings suggest that NFL use varies by country, perhaps due to
differences in labeling policies, and that the relationships among NFL use, healthy eating
efforts, weight teasing, social media use, and weight change or maintenance efforts
among adolescents may also differ by country.
Conclusion

The NFL has the potential to “serve as a population-level intervention with
unparalleled reach” (Christoph et al., 2016, p. 2135) as it is present on most packaged
food products in the U.S. (Miller & Cassady, 2015). We know relatively little, however,

about the potential influences on NFL use and its consequences among U.S. adolescents.
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This dissertation contributes to the scant literature on U.S. adolescent NFL use by
examining associations among NFL use, healthy eating efforts, sociodemographic
characteristics, and weight change or maintenance efforts. Using novel data from the
IFPS Youth Survey, Study 1 found that NFL use was positively associated with a set of
healthy eating efforts among U.S. adolescents. As low NFL understanding and nutrition
knowledge may be barriers to NFL use, efforts to increase understanding and knowledge
may lead to higher NFL use.

Study 2 extended these findings by showing that adolescents making an effort to
change or maintain their weight were more likely to use the NFL than those not trying to
change their weight. This study also examined how three factors (body size satisfaction,
weight teasing, and social media use) may be associated with weight change or
maintenance efforts. Compared to adolescents who were satisfied with their body size,
those who perceived their body as smaller than ideal were more likely to try to gain
weight, and those who perceived their body as larger than ideal were less likely to be
trying to gain weight and more likely to be trying to lose weight. Overall, adolescents
who had experienced weight teasing were more likely to engage in weight change or
maintenance efforts than adolescents who had not been teased for their weight, with the
largest effect observed on trying to lose weight. Among all adolescents, more time on
social media was associated with trying to lose weight, and these findings were driven by
boys. Stratifying by gender allowed us to examine potential differences in the
relationships among these variables between girls and boys. Prior research suggests that
while girls often aspire to thinness (Buote et al., 2011), boys are driven more by a desire

to obtain a lean and muscular body (Galioto & Crowther, 2013). It is therefore important
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to understand the relationship between factors like body size satisfaction, weight teasing,
and social media use with girls’ and boys’ intentions toward their weight.

Both studies in this dissertation underscore the importance of establishing healthy
eating behaviors during adolescence, as nutrition habits established during this time
period are likely to carry into adulthood (Hu et al., 2016; Nelson et al., 2008; Winpenny
et al., 2017). Education campaigns about using the NFL could target adolescents
engaging in weight change or maintenance efforts in order to promote healthy use of the
NFL. These findings also point to the need for targeted efforts to promote body size
satisfaction, reduce weight teasing, and encourage social media literacy among

adolescents, which may help adolescents achieve and maintain healthy eating practices.
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Table A.1 Question wording for variables included in Studies 1-2°

Variables IFPS Variable Name | Question Wording Values
Age age How old are you? 10=10 years
11=11 years
12=12 years
13=13 years
14=14 years
15=15 years
16=16 years
17=17 years
BMI BMI DV How tall are you without [numeric]
shoes?
How much do you weigh
without clothes or shoes?
Calculated
BMI=weight/squared(height)
from WHO macro (DV)
Body size ideal wt ideal DV Which picture looks most like | 1=A [far left image]
how you want your body to 2=B
look? 3=C
4=D
5=E
6=F
7=G
8=H [far right image]

% Table adapted from the IFPS Technical Report — 2019 Youth Survey, available at http://foodpolicystudy.com/wp-content/uploads/2021/03/2019-1FPS-Y outh-

Technical-Report 202100301.pdf.
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Body size wt body DV Which picture looks most like | 1=A [far left image]
perception your body shape? 2=B
3=C
4=D
5=E
6=F
7=G
8=H [far right image]
Eating efforts effort protein Do you make a special effort 1=Yes
— eat protein to eat protein? 2=No
Eating efforts effort sugar Do you make a special effort 1=Yes
— eat less sugar or to eat less sugar or drink fewer | 2=No
drink fewer sugary sugary drinks?
drinks
Eating efforts effort cal Do you make a special effort 1=Yes
— cat fewer to eat [fewer] calories? 2=No
calories
Eating efforts effort salt Do you make a special effort 1=Yes
— eat less salt to eat less salt? 2=No
Eating efforts effort fv Do you make a special effort 1=Yes
— eat vegetables to eat vegetables and fruits? 2=No
and fruits
Eating efforts effort water Do you make a special effort 1=Yes
— drink lots of to drink lots of water? 2=No
water
Eating efforts effort grain Do you make a special effort 1=Yes
— eat whole grains to eat whole grains? 2=No




61¢

Eating efforts effort swtnr Do you make a special effort 1=Yes
— eat less low- to eat less low-calorie 2=No
calorie sweeteners sweeteners?
Eating efforts effort process Do you make a special effort 1=Yes
— eat less to eat less processed foods? 2=No
processed foods
Food guide fg aware Have you ever heard of 1=Yes
awareness MyPlate or the Food Guide 2=No
Pyramid?
Gender sex Are you...? 1=Male
2=Female
Nutrition nut know DV How much do you know about | 0=0 — Nothing
knowledge healthy eating and nutrition? 1=1
Please answer on a scale from | 2=2
0 to 10, where 0 = Nothing, 3=3
and 10 = A lot. 4=4
5=5
6=6
7=17
8=8
9=9
10=10 — A lot
Nutrition facts nft understand USA | Do you find this 1=Very hard to understand

label
understanding

information... [show NFT
image]

2=Hard to understand
3=In the middle

4=Easy to understand
5=Very easy to understand

Nutrition facts
label use

nft use USA

Do you use this type of food
label when deciding what to
eat or buy? [show NFT image]

1=Never
2=Rarely
3=Sometimes
4=0ften
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5=All the time

Perceived income | inc_adeq Does your family have enough | 1=Not enough money
adequacy money to pay for things your | 2=Barely enough money
family needs? 3=Enough money
4=More than enough money
Race/ethnicity eth USA 5cat DV People living in the United 1=White only

States come from many
different cultural and racial
backgrounds. Are you...
(Select all that apply)

Derived from ETH _USA
series variables

2=Black or African American only
3=Hispanic or Latino only

4=Other race only (Asian/Pacific Islander or
Native American Indian only)

5=Two or more races

Social media use

media_wd_soc

On a normal weekday, how
much time do you spend:

On social media (including
messaging, posting, or liking
posts)

1=0 hours (none)
2=Up to 15 minutes
3=Up to 30 minutes
4=Up to 1 hour
5=Up to 2 hours
6=Up to 3 hours
7=Up to 4 hours
8=More than 4 hours

Weight change wt_try Which of the following are 1=Nothing
efforts you trying to do about your 2=Stay the same weight
weight? 3=Gain weight
4=Lose weight
Weight teasing wt_tease Do you get teased or made fun | 1=All the time

of because of
your weight?

2=A lot
3=Sometimes
4=Rarely
5=Never
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Table A.2 Rotated factor loadings and unique variances for healthy eating efforts variables, one-factor solution

Variable Factor 1 Uniqueness
Eat less processed foods 0.6863 0.5291
Eat less low-calorie sweeteners 0.6545 0.5716
Eat less salt 0.6154 0.6213
Eat fewer calories 0.6067 0.6319
Eat whole grains 0.6060 0.6328
Eat less sugar or drink fewer sugary drinks 0.6014 0.6383
Eat vegetables and fruits 0.5585 0.6881
Eat protein 0.5226 0.7269
Drink lots of water 0.4239 0.8203
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Table A.3 Rotated factor loadings and unique variances for healthy eating efforts variables, two-factor solution

Variable Factor 1 Factor 2 Uniqueness
Eat less processed foods 0.6699 0.2501 0.4887
Eat fewer calories 0.6687 0.1190 0.5387
Eat less low-calorie sweeteners 0.6660 0.2023 0.5155
Eat less salt 0.6042 0.2196 0.5867
Eat less sugar or drink fewer sugary drinks 0.5873 0.2190 0.6072
Eat whole grains 0.3356 0.5631 0.5703
Eat vegetables and fruits 0.2382 0.6141 0.5662
Eat protein 0.1877 0.6216 0.5784
Drink lots of water 0.1261 0.5391 0.6935




Table A.4 Missingness of variables for Study 1, N=784

IFPS Variable Name Missingness, n (%)!
nft use USA 14 (1.79)
sex 0 (0)

age 0 (0)

age DV 0(0)
eth USA Scat DV 3(0.38)
inc_adeq 2 (0.26)
effort_protein 17 (2.17)
effort sugar 4 (0.51)
effort_cal 13 (1.49)
effort_salt 9 (1.15)
effort fv 2 (0.26)
effort water 2 (0.26)
effort grain 19 (2.42)
effort_swtnr 18 (2.30)
effort_process 16 (2.04)
fg aware 10 (1.28)
nut know DV 4 (0.51)
wt_try 2 (0.26)

'Responses coded as don’t know (-77), refuse to answer (-88), and not stated (-99)
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Table A.5 Categories for weighting the U.S. IFPS Youth Survey data!

Age groups Gender

Regions

Race/Ethnicity

1) 10-13 years
2) 14-17 years

1) Male
2) Female

1)
2)
3)
4)
5)
6)
7)
8)
9

New England
Middle Atlantic
East North Central
West North Central
South Atlantic

East South Central
West South Central
Mountain

Pacific

1) White alone
2) Other

!Table adapted from the IFPS Technical Report — 2019 Youth Survey
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Table A.6 Missingness of variables for Study 2, N=1,603

Variable Name from the IFPS

Don’t know, refuse to answer, or missing, n (%)

sex 0(0)
wt_body DV 16 (1.00)
wt_ideal DV 60 (3.74)
wt_try 10 (0.62)
nft use USA 25 (1.56)
media_wd_soc 5(0.31)
BMI DV 233 (14.54)
wt_tease 9 (0.56)
inc_adeq 11 (0.69)
nft understand USA 19 (1.19)
fg aware 30 (1.87)
nut_ know DV 11 (0.69)
eth USA 5Scat DV 6 (0.37)
age 0 (0)
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Table B.1 Correlation matrix for study variables

ican

Eat- | NFL | NFL | Nutr- | Black | Hisp- | Asian | Two | Age Gen- | Food | Stay | Gain | Lose | Bare- | Not More
ing use und- | ition anic / or der guide | the wei- wei- ly enou- | than
effor- ersta- | kno- Paci- | more awar- | same | ght ght enou- | gh enou-
ts nding | wled- fic races/ eness | wei- gh mon- | gh
ge Isla- | ethn- ght mon- | ey mon-
nder | icities ey ey
or
Nat-
ive
Ame-
rican
Eating | 1.00
efforts
NFL 0.45 1.00
use (0.01)
NFL 0.22 0.39 1.00
under- | (0.01) | (0.01)
stand-
ing
Nutri- | 0.37 0.43 0.34 1.00
tion (0.01) | (0.01) | (0.01)
know-
ledge
Black | 0.07 -0.01 | 0.04 | 0.01 1.00
(0.06) | (0.77) | (0.25) | (0.74)
Hispa | 0.05 0.04 -0.06 | -0.05 |-0.10 | 1.00
nic (0.20) | (0.32) | (0.12) | (0.21) | (0.01)
Asian/ | -0.01 | 0.04 -0.04 | -0.03 |-0.06 |-0.05 | 1.00
Pacific | (0.81) | (0.30) | (0.26) | (0.39) | (0.08) | (0.16)
Island
-er or
Native
Amer-
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Two -0.08 |-0.08 |-0.03 |-0.01 |-0.13 | -0.10 | -0.06 | 1.00
or (0.02) | (0.03) | (0.40) | (0.79) | (0.01) | (0.01) | (0.08)
more
races/
ethni-
cities
Age -0.01 | -0.03 | 0.08 0.07 -0.09 | 0.02 0.04 -0.02 | 1.00
(0.93) | (0.45) | (0.02) | (0.04) | (0.01) | (0.66) | (0.27) | (0.63)
Gend- | -0.01 | 0.01 0.02 0.02 0.07 -0.04 | 0.02 0.01 0.009 | 1.00
er (0.68) | (0.69) | (0.61) | (0.67) | (0.04) | (0.29) | (0.64) | (0.89) | (0.78)
Food 0.10 0.09 0.11 0.19 -0.06 | -0.14 | -0.01 | -0.01 | 0.04 0.02 1.00
guide | (0.01) | (0.01) | (0.01) | (0.01) | (0.12) | (0.01) | (0.75) | (0.92) | (0.23) | (0.74)
aware
ness
Stay 0.17 0.21 0.14 0.17 0.03 0.02 0.03 0.001 | -0.02 | -0.04 | 0.006 | 1.00
the (0.01) | (0.01) | (0.01) | (0.01) | (0.48) | (0.53) | (0.46) | (0.97) | (0.65) | (0.28) | (0.87)
same
weight
Gain -0.01 | -0.01 | -0.02 | 0.01 0.02 0.005 | -0.04 | 0.04 0.03 -0.18 | -0.05 | -0.27 | 1.00
weight | (0.74) | (0.87) | (0.51) | (0.87) | (0.51) | (0.89) | (0.28) | (0.25) | (0.42) | (0.01) | (0.19) | (0.01)
Lose 0.07 -0.01 | -0.10 | -0.15 |-0.01 | 0.04 -0.05 | 0.03 -0.01 | 0.16 4.10e | -0.39 | -0.19 | 1.00
weight | (0.06) | (0.73) | (0.01) | (0.01) | (0.69) | (0.31) | (0.32) | (0.40) | (0.70) | (0.01) | -07 (0.01) | (0.01)
(1.00)
Barely | -0.04 | 0.003 | -0.08 | -0.07 | -0.02 | 0.02 -0.04 | 0.09 0.03 -0.02 | 0.03 -0.03 | 0.08 0.04 1.00
enou- | (0.21) | (0.92) | (0.03) | (0.06) | (0.60) | (0.63) | (0.21) | (0.26) | (0.38) | (0.58) | (0.35) | (0.41) | (0.03) | (0.23)
gh
money
Not -0.06 | -0.10 | -0.10 | -0.03 | -0.04 | -0.01 | -0.04 | 0.07 -0.01 | 0.05 0.01 -0.08 | -0.02 | 0.05 -0.14 | 1.00
enou- | (0.10) | (0.01) | (0.01) | (0.37) | (0.26) | (0.75) | (0.22) | (0.06) | (0.83) | (0.19) | (0.77) | (0.02) | (0.59) | (0.14) | (0.01)
gh
money
More | 0.09 0.17 0.15 0.17 0.06 -0.02 | 0.05 -0.09 |-0.08 |-0.08 | 0.05 0.08 -0.03 |-0.12 |-0.24 |-0.11 | 1.00
than (0.01) | (0.01) | (0.01) | (0.01) | (0.08) | (0.61) | (0.16) | (0.02) | (0.03) | (0.02) | (0.16) | (0.02) | (0.41) | (0.01) | (0.01) | (0.01)
enou-
gh

money
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Table B.2 Associations between healthy eating efforts and study variables

Paths,  (p-value)

Eating Eating less Eating Eating less Eating Drinking Eating Eating less | Eating less
protein sugar or fewer salt vegetables lots of whole low-calorie | processed
drinking calories and fruits water grains sweeteners foods
fewer
sugary
drinks
NFL use 0.11 0.20 0.190 0.20 0.19 0.06 0.23 0.24 0.25
(0.01) (<0.001) (<0.001) (<0.001) (<0.001) (0.13) (<0.001) (<0.001) (<0.001)
NFL 0.06 -0.06 0.012 0.04 -0.04 0.05 0.04 0.02 -0.03
understanding (0.15) 0.09) (0.75) (0.30) (0.26) (0.18) (0.33) (0.63) (0.37)
Nutrition 0.16 0.19 0.10 0.10 0.21 0.14 0.11 0.14 0.19
knowledge (<0.001) (<0.001) (0.01) (0.01) (<0.001) (<0.001) (0.01) (<0.001) (<0.001)
Race/
ethnicity”
Black 0.06 -0.03 0.01 0.14 0.08 0.06 0.06 -0.02 0.03
(0.09) (0.34) (0.79) (<0.001) (0.03) (0.10) (0.11) (0.58) (0.39)
Hispanic -0.03 0.02 0.05 0.05 0.06 -0.03 -0.01 0.06 0.02
(0.37) (0.55) (0.16) (0.15) (0.06) (0.38) (0.81) (0.08) (0.66)
Asian/ 0.001 0.01 0.013 -0.02 0.02 0.04 -0.04 -0.03 -0.01
Pacific (0.97) (0.87) (0.70) (0.54) (0.65) (0.29) (0.21) (0.45) (0.81)
Islander or
Native
American
Two or 0.01 -0.03 -0.05 -0.02 -0.05 -0.02 -0.05 -0.05 -0.03
more races/ (0.80) (0.40) (0.12) (0.54) (0.12) (0.66) (0.15) (0.13) (0.34)
ethnicities
Age -0.03 -0.06 -0.03 0.01 -0.001 0.06 -0.02 0.01 0.01
(0.46) (0.05) (0.37) (0.82) (0.97) (0.08) (0.54) (0.78) (0.84)

Gender®
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Girls -0.11 -0.003 0.01 -0.02 -0.01 0.01 -0.04 -0.05 0.01
(0.001) (0.94) (0.77) (0.52) (0.78) (0.80) (0.23) (0.12) (0.74)
Food guide -0.01 0.01 -0.02 0.01 0.01 -0.01 -0.01 0.004 0.01
awareness (0.68) (0.70) (0.59) (0.79) (0.79) (0.84) (0.80) (0.92) (0.84)
Perceived
income
adequacy®
Not enough -0.01 0.04 0.01 -0.004 -0.03 -0.05 -0.05 -0.01 0.002
money (0.71) (0.23) (0.87) (0.92) (0.39) (0.17) (0.17) (0.88) (0.95)
Barely 0.02 -0.03 -0.02 -0.05 -0.03 -0.02 -0.04 -0.03 -0.02
enough (0.59) (0.35) (0.63) (0.13) (0.45) (0.55) (0.24) (0.40) (0.52)
money
More than 0.03 0.004 -0.02 -0.02 -0.01 -0.01 0.02 -0.01 -0.01
enough (0.49) (0.92) (0.66) (0.65) (0.86) (0.86) (0.61) (0.86) 0.77)
money
Weight change
efforts*
Trying to 0.12 0.12 0.14 0.09 0.10 0.07 0.05 0.06 0.07
stay the (0.004) (0.002) (<0.001) (0.04) (0.02) (0.09) (0.19) (0.13) (0.10)
same weight
Trying to 0.06 0.22 0.30 0.13 0.08 0.09 0.03 0.10 0.06
lose weight (0.12) (<0.001) (<0.001) (0.001) (0.04) (0.03) (0.40) (0.01) (0.12)
Trying to 0.07 0.06 0.06 0.04 0.05 0.02 0.02 0.02 -0.02
gain weight (0.06) (0.08) (0.09) (0.35) (0.20) (0.55) (0.55) (0.65) (0.56)

aReferent group: White
bReferent group: Boys
‘Referent group: Enough money

dReferent group: Not trying to change or maintain their weight
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