Dieting and Health-Related Behaviours Among
Adolescent Girls: A Longitudinal Analysis of

Data From a School-Based Study

by

Amanda Raffoul

A thesis
presented to the University of Waterloo
in fulfilment of the
thesis requirement for the degree of
Master of Science
in
Health Studies and Gerontology

Waterloo, Ontario, Canada, 2016

© Amanda Raffoul 2016



Author’s Declaration

I hereby declare that | am the sole author of this thesis. This is a true copy of the thesis,
including any required final revisions, as accepted by my examiners.

| understand that my thesis may be made electronically available to the public.



Abstract

Objective: Dieting to lose weight is extremely common among adolescents, especially girls,
and is driven by multiple factors, including individual traits and societal standards regarding
body weight and shape. Dieting is associated with poor diet quality, overweight and obesity, and
increased risk of eating disorders. Also, according to the amassed cross-sectional and
longitudinal research, dieting adolescent girls are more likely to engage in smoking, binge
drinking, and breakfast-skipping than non-dieting girls. However, despite literature documenting
these bivariate associations, we know little about whether there is a causal link between dieting
to lose weight and these behaviours among Canadian adolescent girls. Further, there has been
little research considering clustering of multiple risky behaviours with dieting.

Methods: Using longitudinal data (2012-2014) from COMPASS, a school-based study
conducted in Ontario (N=3,386), we prospectively explored associations between dieting to lose
weight and clusters of health-compromising behaviours among adolescent girls. Dieting was
defined as an intentional change in behaviour to achieve weight loss. Longitudinal, multilevel
logistic regression models were used to investigate the relationship between dieting and each of
smoking, binge drinking, breakfast-skipping, and clusters of these behaviours.

Results: Over half of girls reported dieting to lose weight (54%) and a similar proportion (61%)
self-reported heights and weights corresponding with a healthy BMI (61%). Over 80% of girls
classified as dieters at baseline also reported dieting 2 years later. Girls who engaged in dieting
at baseline were at a significantly elevated risk of smoking, binge drinking, and breakfast-
skipping (OR=1.3 to 1.4) by follow-up than non-dieters. Dieting was also associated with
engaging in combinations of these behaviours, with the highest risk for engagement in patterns
of binge drinking/breakfast-skipping (OR=1.6) and smoking/binge drinking/breakfast-skipping
(OR=1.6). Girls who dieted at baseline were also more likely to engage in a greater number of

risky behaviours than non-dieters, regardless of what the actual behaviours were.



Conclusion: Dieting is a persistent and pervasive behaviour among adolescent girls, with
implications for engagement in other risky behaviours. The theoretical mechanisms underlying
the observed clustering are complex, but these findings suggest the need for comprehensive
interventions that use a systems lens to consider the array of relevant factors, and their
interactions, among this population. Strategies that target a single behaviour may represent
missed opportunities to address shared risk factors and may have unintended consequences for
other behaviours. These findings are particularly salient given the dominant focus within health

promotion on weight loss and maintenance as part of a war on obesity.
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Chapter 1

Introduction and Overview

According to measured anthropometric data from the 2007-2009 Canadian Health
Measures Survey (CHMS), 10.5% of Canadians aged 12 to 17 were obese (1); yet, despite the
growing concern over rates of obesity among Canadian youth, the Canadian Paediatric Society
discourages dieting to lose weight among this age group (2). Nonetheless, dieting to lose weight
is an extremely common practice among Canadian adolescents (3-5), especially girls (6,7), and
is driven by multiple factors, including individual traits and societal standards for body weight
and shape (6,8). Dieting is associated with several negative health outcomes and a greater risk
of engaging in other harmful health-related behaviours (9-11).

Health-compromising, “risky” behaviours, including dieting, tend to cluster and co-occur
in adolescence (12,13). The underlying mechanisms for the co-occurrence of health-related
behaviours are currently debated (14). Systems science approaches, which work with the
complexity of multiple drivers underlying health issues by observing them as both independent
and part of a whole system (15), may assist researchers in unraveling the complexity that drives
this clustering and inform comprehensive policy and program interventions to promote health by
addressing underlying risk factors. However, to further investigate complex social systems, we
must first establish the foundational, linear relationships between the co-occurrence and
temporality of multiple behaviours to better understand the workings of how the system operates
(16,17). Although research has demonstrated a positive association between dieting to lose
weight among adolescent girls with each of smoking (8,18,19), binge drinking (7,19,20), and
breakfast-skipping (4,10,21) independently, these associations have not been established in a

longitudinal Canadian study.



This study aimed to investigate each of these relationships among Canadian adolescent
girls, so that further research may investigate the potential role of dieting in the complex web of
adolescent health behaviour through a systems perspective. This empirical foundation is critical
to the development of comprehensive prevention initiatives that effectively target multiple

health-compromising behaviours among adolescents.



Chapter 2

Literature Review

2.1 Dieting to Lose Weight

Dieting is broadly defined as an intentional change in behaviour to achieve weight loss
(22,23). However, this loose definition for dieting has been applied differently across health
research, as observed dieting behaviours vary significantly and occur on a spectrum (2). On one
end of the spectrum, dieting to lose weight may be exhibited through the adoption of “healthful”
behaviours, such as engaging in increased amounts of physical activity, eating more fruits and
vegetables, and limiting less healthy foods as a means to lose weight (9,24). At the other end of
the spectrum, unhealthful dieting behaviours may include meal-skipping, fasting, self-induced
vomiting, laxative abuse, and diuretic abuse (3,9,25). Additionally, dieting may occur
intermittently or may persist over time (4,26); engaging in unhealthful dieting behaviours over an
extended period of time is often referred to as disordered eating (3,4).

Dieting to lose weight is much more prevalent among girls and women than it is among
boys and men, as the construct of dieting significantly differs by gender (27). Briefly, women
often strive to diet to lose weight and aspire to achieve a thin body ideal, while males typically
strive to lose fat mass, build muscle mass, and alter their body shape to attain a muscular body
ideal (28,29). These standards are influenced by media-fuelled societal “body ideals” (29). The
construct of dieting in itself, and how we define it as an intentional striving to lose weight, is
shaped by the societal standards of body appearance and shape that women are led to believe
is the “ideal” (30); consequently, women are more likely to engage in this behaviour. Although
attempts to lose weight have been observed in adolescent males in North American studies

(7,9,31), dieting to lose weight is still more common among girls.



2.1.1 Prevalence of Dieting among Adolescent Girls

In 2004, approximately 30% of a sample of girls aged 10 to 14 in Southern Ontario
reported dieting to lose weight (4). Many studies conducted among samples of North American
adolescent girls report similar findings, with prevalences of self-reported dieting ranging from
one quarter (3,10,32) to one half (5,7) of all girls surveyed. Although intention to lose weight is
dynamic and may fluctuate over time among this population and across samples (4), cross-
sectional Canadian data have demonstrated that, at any given time, 1 in 5 adolescent girls
report being “on a diet” (3). Furthermore, in one American-based study on adolescent dieting
and weight-control behaviours, nearly 57% of adolescent girls reported engaging in “unhealthful”
or extreme dieting behaviours in the previous year (9). Although both healthful and unhealthful
forms of dieting have been observed more frequently in certain subsets of adolescent girls, such
as those who are overweight and obese (33) and in later adolescent stages (34), both forms of
dieting are highly prevalent among this population in general and are associated with a range of

negative health effects.

2.1.2 Determinants of Dieting

In a review conducted by Littleton and Ollendick (8), research on adolescents’ dieting
and disordered eating behaviours has highlighted risk factors at the individual, intra-personal,
familial, and societal levels.

Individually, body dissatisfaction and negative body image are associated with a greater
risk of engaging in dieting behaviours among adolescent girls in North America (4,19,35). Body
image is broadly defined as the mental representation of one’s own body, influenced by a
variety of factors, including body dissatisfaction (6). Adolescents who have a body mass index
(BMI) that is classified as overweight or obese are more likely to be dissatisfied with their bodies
and have a negative body image than adolescents who are in a healthy or normal weight range

(33,35,36). Greater media consumption, particularly the watching of television and music
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videos, is also associated with a higher risk of negative body image in this population (37—-40),
and recent research has highlighted the potential association between social media usage and
dieting (41). Additionally, girls who often present negative emotionality and personality
disturbances; experience early puberty; possess generally low self-esteem; and have a stronger
internalization of the thin ideal are at an elevated risk of dieting to lose weight (8).

Body image (and as a result, dieting) can also be influenced by intra-personal
encounters, including the collective body image of the friendship group or clique to which an
adolescent belongs (42—44) and experiencing body-based harassment, bullying, and teasing in
the school and home environments (35,45—-47). Negative familial influence is also a salient risk
factor for dieting, as cross-sectional and longitudinal studies have shown positive associations
between mothers’ dieting and/or weight management practices and girls’ eventual dieting habits
(47-49).

Broader societal factors strongly influence risk of dieting. The previously described thin
ideal for women is highly present in mainstream media sources and is significantly associated
with dieting and its related factors (50,51). As previously mentioned, this places adolescent girls
at a greater risk of engaging in dieting behaviours than boys (3,10,52). Girls and women are
significantly more likely than boys and men to have negative body image and body
dissatisfaction, and this trend is observed across the lifespan, from preadolescence through
adulthood (53). Furthermore, although it was once presumed that White adolescent girls were
more likely to engage in dieting to lose weight, research from the United States has
demonstrated similar rates of dieting among Hispanic and African American adolescents

(54,55), suggesting vulnerability across different racial and ethnic groups.



2.1.3 Dieting and Nutrition, Body Weight and Health

Dieting to lose weight among adolescent girls is associated with negative implications for
health. In a cross-sectional study among Canadian adolescents in Ontario and Alberta,
Woodruff et al. (10) found that dieting youth had an overall lower dietary quality score than non-
dieting youth. This trend has also been observed in a larger American sample (21), in which
dieting adolescents consumed lower intakes of calcium and fruits and vegetables and higher
intakes of highly-processed fast foods and sugar-sweetened beverages than non-dieting
adolescents. Longitudinal studies suggest that eating behaviours developed in adolescence
may track into adulthood (56-58), and this increased risk of poor diet among dieting girls may
thus have implications for nutrition-related chronic disease development in adulthood.

Dieting among adolescent girls is also associated with an increased risk of weight gain
and overweight/obesity in later adolescence and early adulthood. Project EAT Il (Eating Among
Teens) was a longitudinal study conducted in Minnesota middle and secondary schools over a
five-year period from 1999 to 2004 (11). In this study, researchers found that adolescent girls
who used healthful and unhealthful forms of dieting, as previously defined, at baseline were
significantly more likely to have increased BMI at follow-up (five years later) than non-dieting
girls (5,9). Stice et al. found a similar trend in a longitudinal study of American girls aged 11-15
(59). This demonstrated association between dieting and weight gain is worrisome since
overweight and obese adolescents are at an increased risk of remaining overweight and obese
into adulthood (60). Obesity in adulthood is linked to several negative health outcomes,
including an increased incidence of type |l diabetes, certain types of cancers, cardiovascular
disease, asthma, and osteoarthritis (1).

Additionally, results from Project EAT indicated that adolescent girls who reported
dieting were significantly more likely to develop an eating disorder within five years than girls
who did not diet (9). Eating disorders are psychiatric illnesses characterized by a “serious

disturbance in eating behaviour” (61) and include Anorexia Nervosa, Bulimia Nervosa, Binge-
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Eating Disorder, and Other Specified Feeding or Eating Disorder (62). In an Australian study of
14-15 year old adolescents, girls who engaged in strict dieting practices were nearly 18 times
more likely to develop an eating disorder within six months than non-dieters (63). Although
these longitudinal studies have not been replicated among Canadian adolescent girls, the
similarity in rates of dieting to lose weight among Canadian and American youth (4,5) raise
concerns about the implications for the development of disordered eating among Canadians as
well. Researchers have suggested that dieting to lose weight, as a common risk factor for both
eating disorders and obesity, may be an under-emphasized component of comprehensive
prevention and interventions targeting these conditions (64—66). Dieting as a potential link
between obesity and eating disorders may potentially reflect its role in a more complex web of

other health-related behaviours.



2.2 Complexity of Youth Health Behaviours

Health-related behaviours have been shown to co-occur as patterned clusters in
adolescents (12,13,67,68). These clusters of multiple behaviours are complex and continue into
adulthood (12). Although health-improving behaviours (e.g. meeting physical activity
recommendations, adequate intake of fruits and vegetables) also tend to co-occur among
adolescents (68,69), the focus of research thus far has primarily been on the co-occurrence of
health-compromising and “risky” behaviour clusters in this population (12,70).

Cross-sectional studies have demonstrated the clustering of several health-related
behaviour patterns, including smoking/binge drinking/risky sexual behaviours (12,13) and illicit
substance use/smoking/unhealthy diet (71,72). Hale and Viner (14) highlight the paradox of
health throughout adolescence, in which youth are becoming stronger, fitter, and smarter, yet
are increasing their risk of mortality and morbidity from the period of childhood through the
engagement of risky health-compromising behaviours.

Although there is strong evidence for co-occurrence of these behaviours, which allows
us to determine that there are established clusters (12,73-75), the underlying mechanisms that
motivate the engagement in multiple behaviours are still being investigated and debated. Some
research has focused on the role of a “single syndrome” of behavioural risk among adolescents
engaging in these behaviours (14,74,76,77). This theory is derived from cross-sectional data
that highlight associations between risky health-compromising behaviours and common
underlying factors that arise during adolescence, including depressive symptoms, low school
achievement, poor connection with family, and low school connectedness (76,77). Alternatively,
others have posited the “gateway” model, proposing that adolescents who engage in one risky
health-compromising behaviour (e.g., smoking, binge drinking) have greater exposure to and
opportunity to engage in other risky behaviours (e.g., unprotected sexual intercourse, illicit drug

use) (74,78,79). Finally, some researchers have investigated the role of trade-offs in engaging



in multiple health-related behaviours (80—-82). In a qualitative study among adolescents in
Northern England (80), adolescents reported balancing their healthy and unhealthy behaviours
to reach a self-regulated equilibrium. For example, if they engaged in a health-compromising
behaviour (e.g., smoking), they would attempt to “balance” it with a more health-oriented
behaviour (e.g., exercising), despite their knowledge that the risky behaviour will negatively
impact their health. In this pattern of trading off behaviours, youth may engage in multiple
health-compromising behaviours with the assumption that their health-promoting behaviours

have an offsetting effect.

2.2.1 Applying a Systems Lens to Prevention

Complex, systems-based approaches to chronic disease prevention are becoming more
prevalent (83,84), particularly in regards to obesity (15,85—-88). Briefly, a systems perspective
considers drivers and risk factors for health as both independent and part of a whole,
interdependent system (15). Systems approaches to health allow researchers to observe the
multiple, complex drivers of health issues through a transdisciplinary lens (16,84). In viewing a
system as a whole entity, researchers can more accurately predict how interventions at one
point can affect drivers at another point and create unanticipated consequences within the entire
system (16,87). To enable conceptualization of the complex relationships that exist in the
system as a whole, the linear, dyadic relationship between each pair of related factors must first
be established (15,16).

Systems approaches may be valuable in understanding the clustering of health-
compromising behaviours observed among youth. This clustering has made the period of
adolescence a target for preventative policies and interventions (14,67). However, few systems-
based, comprehensive prevention programs targeting multiple health-compromising behaviours
have been evaluated (75,89). In Canada, prevention programming is conducted within a

hierarchical setting, where policies can be implemented at the national, provincial, regional, and
9



local (school-based) levels, and programming typically remains segregated by health concern
(90).

In particular, school policies and interventions have been designed and implemented to
reduce the risks of several health behaviours, including dieting to lose weight (91), smoking
(92,93), binge drinking (94), and breakfast-skipping (95) independently. Few studies have
investigated the co-occurrence or established clustering of health-compromising behaviours
among Canadian adolescents (90), and there is a concerning lack of research that considers
the role that gender may play in school-based prevention programming (55,91,96), despite the
demonstrated difference between adolescent boys and girls in health behaviours (e.g., dieting
patterns (4,27)). Again, the lack of comprehensive prevention programming may be the result of
very few studies examining co-occurrence in this population.

In cross-sectional studies, the health-related behaviours of smoking, binge drinking, and
breakfast-skipping have been shown to cluster in adolescent girls (7,18,97); smoking is
associated with each of binge drinking and breakfast-skipping, and binge drinking is associated
with breakfast-skipping. Dieting to lose weight has been linked to each of these behaviours
individually in cross-sectional and longitudinal studies (8,98,99); however, no known study has
included dieting to lose weight among a multiple-behaviour cluster in a Canadian sample. The
establishment of linear, binary relationships between two behaviours or drivers of health is a
necessary foundation for observing and preventing complex adolescent health behaviours

through a systems lens (16,17,83).
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2.3 Dieting-Related and Other Risky Behaviours among Female Youth

In addition to poor diet quality, obesity, and eating disorders, dieting among adolescent
girls is associated with an increased risk of engaging in several health-compromising
behaviours (9—11). This section will focus on the dyadic relationships between dieting to lose
weight and each of smoking, binge drinking, and breakfast-skipping, which are all associated
with various health consequences (94,100-102) and have demonstrated associations with

dieting among this population.

2.3.1 Smoking

Many adolescent smokers perceive that smoking is an effective tool for appetite
suppression, weight control, and weight loss (103,104). In a longitudinal study among American
adolescents in grades 7 through 10, trying to lose weight, eating disorder symptoms, and
constant thoughts about weight at baseline significantly predicted smoking initiation in girls one
year later (18). Additional prospective studies among American youth have yielded similar
results (26,105). Results from cross-sectional studies have demonstrated that adolescents who
think smoking is effective for weight loss and control are more likely to smoke than those who
do not (103,104,106). Although overweight and obese adolescents are more likely to engage in
dieting to lose weight (33,36), the research on whether or not there is a positive association
between weight and smoking status among adolescent girls is mixed (107-109).

Dieting and weight perception may play a significant role in the complex web of risk
factors that contribute to smoking initiation among adolescent girls. According to the frequently
used Theory of Triadic Influence (TTI; Figure 1), smoking behaviour in adolescents can be
predicted through the personal, social, and environmental streams (110,111). Briefly, the theory
hypothesizes that distal (value- and control-oriented) and proximal (expectancy- and evaluation-

driven) influences in each of these streams may influence smoking initiation among youth (110).
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Effective interventions, then, try to make as many changes as possible in all three domains and
on both proximal and distal factors (111). However, some influences, such as dieting to lose
weight, may influence the likelihood of smoking initiation through multiple streams. For example,
it may be hypothesized that the expectancy that smoking will assist in weight loss (personal and
proximal) may be driven by media influences that reinforce this expectancy (social and distal).
Dieting, then, is not a sole contributor to the initiation of smoking among adolescent girls, but

may be a component in the grander, more complicated set of risk factors.

Figure 1: Theory of Triadic Influence (111)
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Since nearly 88% of first cigarette usage occurs before the age of 18 (100), early
intervention among this population can help reduce the future burden of smoking-related health

outcomes (101). There is an established body of literature on adolescent smoking initiation,
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cessation, and behaviours (108), which has contributed to the development of strategies that
have led to a reduction in adolescent smoking rates in Canada. According to the 2012-2013
Youth Smoking Survey, 5.9% of girls in grades 10-12 were current smokers, compared to 8.7%
in 2010-2011 (112,113). The majority of evidence detailing the relationship between dieting to
lose weight and smoking in this population was published prior to 2005, however, and it is not
known whether smoking remains a potential strategy utilized by girls for weight maintenance or
weight loss. Although there has been a demonstrated stigmatization of and growing social
unacceptability towards smoking (114), rates of dieting among American adolescents, and
particularly overweight girls, have remained nearly the same from 1999 to 2010 (115).
Considering the stable rates of dieting and declining rates of smoking among adolescent girls,
we do not know the extent to which these two behaviours co-occur in girls, whether they remain

associated, and if so, what makes girls particularly vulnerable.

2.3.2 Binge-Drinking

It is estimated that 27 to 38% of Canadian adolescents are alcohol users (101,116).
Rates of alcohol use vary across gender and age, with the highest rates among older
adolescent males (101). Binge drinking, defined as four or more drinks on one occasion for girls
and women by the Centers for Disease Control and Prevention (117), is also very common, with
an estimated 25% of Canadian adolescent girls engaging in this behaviour in the previous
month (116,118). Among girls, binge drinking is associated with increased risks of: smoking
cigarettes, using other illicit drugs, attempting or committing suicide, being in a motor vehicle
accident, poor school performance, unprotected sexual intercourse, and developing alcohol
disorders later in life (119-122).

Adolescent girls who engage in dieting to lose weight are more likely to use alcohol than
non-dieters (7,19,20,98,123,124). This association is less established in the literature than that

between dieting and smoking, and there are no known Canadian longitudinal studies
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investigating this relationship. Longitudinal American data suggest that adolescent girls who diet
at baseline are significantly more likely to binge drink at follow-up than non-dieters (18,40).
There is also research that investigates and supports the relationship between dieting and binge
drinking among college and university-aged women (123,125-127) and between eating
disorder/bulimic symptomatology and binge drinking in clinical and sub-clinical populations
(123,126,128,129).

Cross-sectional results from Project EAT indicate that dieting adolescent girls are
significantly more likely to use alcohol (at least a few times in the past year) than non-dieting
girls. There also appears to be an interaction with body weight in that non-overweight dieters
are at a greater risk (odds ratio 1.70) of alcohol use than overweight dieters (odds ratio 1.60)
(7). In other cross-sectional studies, however, overweight adolescent girls were more likely to
engage in binge drinking (defined in these studies as 5 or more drinks on one occasion) than
normal weight girls, regardless of their dieting status (130,131). Associations between dieting
and alcohol use also differ in relation to the types of dieting strategies used. Extreme or
unhealthful dieting behaviours (e.g., fasting, self-induced vomiting) are stronger correlates (132)
and predictors (18) of binge drinking than are more healthful (e.g., moderate physical activity,
reducing fast food intake) dieting behaviours. Furthermore, the relationship between dieting and
alcohol use may even begin earlier than adolescence, particularly among children and youth
who are more at-risk of alcohol use through other alcohol-related factors (e.g., parental drinking,
lack of school bonding) (131). Two longitudinal studies in the United States found that girls who
dieted at ages 10 and 11 were 1.34 to 1.7 times more likely to use alcohol at ages 14 and 15
than their non-dieting peers (123,124).

Among adolescent girls, the relationship between smoking and dieting to lose weight is
presumably driven by the perception that smoking allows for appetite suppression and weight
control (103,104); however, the pathways between dieting and binge drinking are not as clear.

One popular theory involves the concept of dietary restraint, which assumes that purposeful
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restriction of caloric intake leads to reduced reception to and control over satiety cues that can
be overridden by disinhibition in certain contexts (133). Polivy and Herman theorized that dieters
would drink larger quantities of alcohol when they are exposed to it because they did not have
control over their satiety cues, which were further numbed by the disinhibiting effect of the
alcohol itself (134). Among young adult and college/university-aged women, dietary restraint is
associated with alcohol use and binge drinking (126), and several studies among this population
have identified a pattern of caloric restriction prior to alcohol consumption for purposes of weight
loss/maintenance and maximizing the effect of consumed alcohol (80,82,135,136). However,
this theory has not been comprehensively investigated among adolescents. The TTI has also
been applied to alcohol use and binge drinking among adolescent populations (94). As with
smoking, the personal (e.g. self-efficacy in resisting peer pressure), social (normative beliefs
about teenage alcohol consumption), and environmental (availability and portrayals of alcohol in
stores and media) streams can each influence the likelihood of binge drinking among

adolescent girls (Figure 1).

2.3.3 Breakfast-Skipping

Breakfast-skipping is also common among Canadian adolescent girls. Longitudinal
studies suggest that breakfast consumption decreases with age among female American youth
from childhood to early adolescence (137). In one study of young adolescents in Southern
Ontario, nearly 27% of girls reported habitually skipping breakfast on an eating behaviour
guestionnaire (10,138). Another study conducted with Southern Ontario secondary school
students found that only 36% of girls in the sample ate breakfast daily (139). Breakfast-skipping
is associated with several negative consequences based on cross-sectional data, including
poorer dietary quality (10,97,138,140-142) and low rates of physical activity (36,97,139).
Longitudinal data suggest that breakfast skipping is linked to poor academic performance

(141,143,144) and overweight/obesity (36,102,141). Analyses of the American National
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Longitudinal Study of Adolescent Health found that regular breakfast consumption in
adolescence predicted regular breakfast consumption in young adulthood, and that frequent
breakfast consumption reduced the risk of overweight and obesity at follow-up (102).

Similarly to smoking and binge drinking, dieting to lose weight and weight concerns
among adolescent girls are associated with an increased risk of breakfast-skipping
(5,10,36,97,145,146). In Project EAT II, adolescent girls who dieted at baseline were
significantly more likely to engage in breakfast-skipping five years later than non-dieters (5).
American girls who were trying to lose weight in another sample were 1.22 to 1.40 times more
likely to not eat breakfast than their non-dieting peers (146). Among dieting adolescents, meal-
skipping is commonly used as a method of weight loss and weight control, and breakfast-
skipping seems most common (3,4). Similarly to smoking, the perceived benefit of engaging in
breakfast-skipping as a means to an end (weight loss) prompts youth to continuously engage in

skipping meals (3), despite its increased risk of associated health consequences.
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2.4 Summary

Dieting to lose weight is an extremely common practice among Canadian adolescent
girls, and is associated with poor diet quality, overweight and obesity, and increased risk of
eating disorders. Also, according to the amassed cross-sectional and longitudinal research,
dieting adolescent girls are more likely to engage in smoking, binge drinking, and breakfast-
skipping than non-dieting girls. However, despite the body of literature that that has identified
these bivariate associations and their patterns of co-occurrence, we know very little about
whether there is a causal link between dieting to lose weight and these behaviours among
Canadian adolescent girls. This dyadic, linear knowledge is needed to allow for systems
approaches that account for the complexity of risky behaviours among youth. The clustering of
negative health behaviours among adolescents has been well-documented, and an
understanding of how behaviours interact among youth is essential for prevention programming

and policy development.
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Chapter 3

Study Rationale and Research Questions

3.1 Study Rationale

To inform systems-based and comprehensive approaches to chronic disease
prevention, there is a need to better elucidate the hypothesized linear relationships between
health behaviours. Such approaches are needed to allow a greater appreciation of the
complexity of health behaviour patterns that may increase chronic disease risk among
Canadians.

Among adolescent girls, dieting to lose weight has been independently associated with
each of smoking, binge-drinking, and breakfast-skipping; however, there is a lack of Canadian
longitudinal research, particularly in the past decade, which demonstrates the potential causal
relation of dieting to each of and pairs of these behaviours in a single, large sample.
Additionally, there is a growing focus on comprehensive chronic disease prevention in the
school system and the development of policies and interventions for school-aged youth. As
previously noted, the implementation of youth health promotion initiatives in Canada flows in a
unique, contextual national-provincial-municipal framework. Knowledge of the dyadic
relationships between dieting and each of these health-compromising behaviours among
adolescent girls will provide a foundation for further research on how they are interrelated, which
is important for developing more comprehensive chronic disease programs and policies that

target this population.

18



3.2 Research Questions

1. Atbaseline (Year 1), do rates of smoking, binge drinking, and frequent breakfast-
skipping differ between dieting and non-dieting adolescent girls after controlling for
grade, ethnicity, BMI, and the school they are attending? To what extent do these
behaviours co-occur?

2. When compared to girls who are not trying to lose weight, are girls who are trying to lose
weight at baseline (Year 1) more likely to be smokers by Year 3 after controlling for
grade, ethnicity, BMI, and the school they are attending?

3. When compared to girls who are not trying to lose weight, are girls who are trying to lose
weight at baseline (Year 1) more likely to be binge drinkers by Year 3 after controlling for
grade, ethnicity, BMI, and the school they are attending?

4. When compared to girls who are not trying to lose weight, are girls who are trying to lose
weight at baseline (Year 1) more likely to engage in frequent breakfast-skipping by Year
3 after controlling for grade, ethnicity, BMI, and the school they are attending?

5. When compared to girls who are not trying to lose weight, are girls who are trying to lose
weight at baseline (Year 1) more likely to engage in multiple risky behaviours by Year 3

after controlling for grade, ethnicity, BMI, and the school they are attending?
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Chapter 4

Methods

4.1 Study Design

Cross-sectional and longitudinal analyses were conducted using data from the Cohort
study on Obesity, Marijuana use, Physical activity, Alcohol use, Smoking and Sedentary
behaviour (COMPASS). COMPASS is a prospective cohort study which began data collection in
2012 and provides opportunities to examine associations among a range of health behaviours
(147). COMPASS includes a convenience sample of secondary schools in Ontario and Alberta
and the grade 9 through 12 students who attend them. Measures include school- and student-
level factors related to obesity/overweight status, dietary intake, marijuana usage, binge
drinking, tobacco, bullying, physical activity and sedentary behaviours, and academic
achievement (148). Further details on the COMPASS study design and methods can be found
elsewhere and are briefly summarized below (147,148). The study has received ethics approval

from the University of Waterloo, Office of Research Ethics.
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4.2 COMPASS Study

4.2.1 School sampling and recruitment

Recruitment for COMPASS flows through school boards, secondary schools, and then
students. School boards eligible for inclusion are those that include students in grades 9 through
12, are primarily English-speaking, have an enrollment of 100 students or more per grade level,
have standard school/classroom settings, and permit use of active-information passive-consent
protocols (detailed below). Once a school board meets the inclusion criteria and agrees to allow
schools to participate in the study, researchers approach administrators at each of the schools,
who decide whether or not they would like to have students in their school invited to participate
(149).

Data collection for COMPASS occurs annually, with each school year corresponding to a
wave. In Year 1 (2012/2013) of COMPASS, data were collected from 43 schools and over
24,000 secondary school students in Ontario. In Year 2 (2013/2014), an additional 36 schools in
Ontario and 11 schools in Alberta were added to the sample (147). In Year 3 (2014/2015), all
schools included in Years 1 and 2 were approached. Data are currently available for Years 1, 2,

and 3.

4.2.2 Student recruitment

Active-information passive-consent parental permission protocols were used to recruit
students into the COMPASS study (150). Parents of children in the participating schools
received a letter detailing the study and were invited to call or email the COMPASS recruitment
coordinator to remove their child from the study. If a parent did not withdraw his or her child from
the study, then the child was deemed eligible and approached to participate on the day of data
collection. During the consent process and data collection, an eligible student was allowed to

withdraw from the study.
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4.2.3 Student-level data collection

Data are collected through self-reported surveys, completed during class time, on
several health measures and outcomes, as well as demographic information such as age, sex
(male/female), race/ethnicity, grade, and proxy measures of socioeconomic status. The
COMPASS student questionnaire can be found in Appendix A. COMPASS inquires about
whether students are male or female, which is typically reflective of sex, rather than gender
(151,152). Although an individual’'s sex may not align with their self-identified gender (151), the

two constructs are interrelated, and self-identified females are referred to as “girls” in this study.

4.2.4 Analytic sample

This study made use of data from Years 1 (baseline) and 3 (follow up), using data from
only those students for whom there are observations at both time points. In studies that use
repeated measures, such as COMPASS, it is important to consider the impact of intermittently
or completely missing data on the study results (153,154). Previous research has consistently
highlighted the relationship between youth study participation and a series of health-
compromising behaviours (150,155,156). Although COMPASS employs active-information
passive-consent protocols to curtail participant dropout and non-response (150), it remains
important to investigate the potential impact of missing data, which may bias results by
underestimating youth engagement in health-compromising behaviours (156).

In Year 1 of COMPASS, 80.2% of eligible students participated in the study, totalling
23,280, 11,485 of whom were female (90). Among the girls, 6,232 were in grades 9 or 10 at
baseline and eligible to participate in the data collection at Year 3.

In Year 3, eligible girls for the sample for the current analyses were in grades 11 or 12.
Data were available for 3,436 (55%) of these girls. COMPASS does not collect information on
reasons for student dropout, which could include dropping out of school or relocating to another

school. Additionally, 15-20% of secondary school students in COMPASS do not complete the
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student questionnaire because of absenteeism or having a spare class period (157), which likely
explains some of the participant dropout. Prior to analyses, a check was conducted to assess
whether any girls in grades 11 or 12 at year 3 were repeating grade 12, to ensure that there was
consistency across grade among girls; this did not apply to any of the girls in the sample.

In this study, girls who participated in Years 1 and 3, but not Year 2, were considered to
be missing data intermittently. Statistical methods for longitudinal data may be sensitive to
information missing at certain time points (153), and as previously noted, missing data among
youth on the aforementioned health-compromising behaviours may be indicative of patterned
behaviour and intentionally not participating in the study.

The longitudinal analyses (further detailed below) used generalized estimating equations
(GEE). GEE models assume that data are missing completely at random (158), and that any
non -response or -participation is entirely random and not associated with the nature of the
survey or the study; therefore, the underlying assumption is that COMPASS intended to
measure some participants at two time points and others at three time points, and that non-
participation has nothing to do with the nature of the information being collected. This essentially
biases the sample, in that it does not recognize the inherent difference that may exist between
girls who patrticipate in all three years and those who do not. Approximately one-fifth (21%) of
the sample is missing data at Year 2 for reasons that are unknown to the researchers; since
GEEs do not assume or impose a specific variance structure on a model, they will not treat the
lack of data at Year 2 as impacting the relationship between Years 1 and 3. In this study, the
correlation matrix (relationship between observations) was a priori specified as unstructured, so
that the GEE would not impose a structured working matrix on data from girls that may be
missing. This does not ascertain that a participant’s reported behaviors at Year 1 will impact
their engagement in that same behaviour or other behaviours at Year 3, and allows for unbiased
observation of the relationship between participants’ reported information at different time

points.
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Conversely, including only participants with data in all three years of the survey would
have resulted in a smaller sample size (N = 2,704). In this situation, the sample may also be
inherently biased, because a segment of the sample who may have intentionally not participated
and who would be at a higher risk of engaging in the outcome variables of interest would be
excluded. To determine this possibility, sensitivity analyses were conducted to investigate
whether there was an association between missing data at Year 2 and each of dieting, BMI,
smoking, binge drinking, and breakfast-skipping at Years 1 (baseline) and 3 (follow-up; see
Appendix B). Although skipping a year of the study was not significantly associated with dieting
at either time point, it was associated with BMI status at Year 3, smoking at Year 1, and binge
drinking and breakfast-skipping at both time points.

These results demonstrate a potentially complex relationship between participating at
Year 2 and each of our behaviours of interest. In choosing an analytic sample where all subjects
who provided data for Years 1 and 3 are included, the potential biasing of the sample by
excluding girls who may be at a greater risk for engaging in the outcome behaviours (see
Appendix B) is avoided. As a result, all subjects who provided data for Years 1 and 3 were

included in the analytic sample (N = 3,386), despite their participation at Year 2.
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4.3 Measures

4.3.1 Dieting to lose weight

Dieting to lose weight, the primary explanatory variable, was based on a single question
on the student questionnaire that has been used in previous research (159). Students were
asked: “Which of the following are you trying to do about your weight?”, to which they could
respond “Lose weight”, “Gain weight”, “Stay the same weight”, or “I am not trying to do anything
about my weight”. This variable was dichotomized into two categories: “Trying to lose weight”
(girls who selected the first response; coded as 1) and “Not trying to lose weight” (girls who
select the second, third, or fourth responses; coded as 0). As was noted, dieting is a complex
construct, which can vary significantly in severity and persistence (2,21,23). The use of a single
item likely does not fully encapsulate the wide range of behaviours that girls classified as dieters
are undertaking (e.g., some girls may be using healthful behaviours, while others are using
unhealthful behaviours). However, the use of this variable was based on the aforementioned
definition of dieting as an intentional change in behaviour to achieve weight loss (22).
Additionally, studies using data from other health surveys, including the National Health and
Nutrition Examination Survey (NHANES) and the Youth Risk Behavior Survey, also use this

single item to identify subjects who are dieting (160,161). Thus, this measure was used as a

proxy to identify girls who are dieting.

4.3.2 Health-compromising behaviours

Smoking status was operationalized using two separate measures. Respondents were
asked “Have you ever smoked 100 or more whole cigarettes in your life?” and could respond
with: “Yes” or “No”. They were also asked “On how many of the last 30 days did you smoke one
or more cigarettes?”, and could respond with: “None”, “1 day”, “2 to 3 days”, “4 to 5 days”, “6 to

10 days”, “11 to 20 days”, “21 to 29 days”, “30 days (every day)”. Consistent with previous

25



research conducted using data from COMPASS (90,118), girls were coded as current smokers
(2) if they indicated ever smoking 100 cigarettes in their life and smoked one or more cigarettes
in the past 30 days. Students who did not meet these criteria were coded as non-smokers (0).
Using this item, a previous validation study indicated strong agreement (r = 0.90) between self-
reported smoking and biomarker measurement (162).

Binge drinking was measured with the item: “In the last 12 months, how often did you
have 5 drinks of alcohol or more on one occasion?” and students could respond with “I have

LT

never done this”,

”

| did not have 5 or more drinks on one occasion in the last 12 months”, “Less
than once a month”, “Once a month”, “2 to 3 times a month”, “Once a week”, “2 to 5 times a
week”, or “Daily or almost daily”. Again, consistent with previous COMPASS analyses (90,118),
girls were coded as current binge drinkers (1) if they indicated drinking 5 drinks of alcohol or
more once a month or more frequently. Students who did not meet this criterion were coded as
not being current binge drinkers (0). This may have been a conservative estimate of binge
drinking among this population, as binge drinking in girls and women is defined as 4 or more
drinks on one occasion by the Centers for Disease Control and Prevention (117).
Breakfast-skipping was operationalized using two separate measures. Respondents
were asked: “In a usual school week (Monday to Friday), on how many days do you do the
following?” and for “Eat breakfast” could respond with “None”, “1 day”, “2 days”, “3 days”, “4
days”, or “5 days”. They were also asked: “On a usual weekend (Saturday or Sunday), on how
many days do you usually do the following?” and for “Eat breakfast” could respond with “None”,
“1 day”, or “2 days”. It is possible that students who participate in school- or community-based
breakfast programs may consume breakfast more often during the school week, when breakfast
is provided, than on weekends if they are from a low-income household (163). To investigate
whether there was a significant difference between weekday and weekend breakfast
consumption among the sample, chi-square analyses were used (see Appendix C). At baseline

(Year 1), breakfast consumption during the week was significantly associated with breakfast
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consumption on weekend days (p < .0001). Girls who reported not eating breakfast at all on the
weekend ate breakfast 0 (49%), 1 (11%), and 2 (10%) days of the week. Most girls who
consumed breakfast 4 and 5 days of the school week also consumed breakfast on Saturday
and Sunday (73% and 85%, respectively). Since these two behaviours are significantly
associated, a single variable was used to encompass breakfast-skipping patterns. The
responses from each of the weekday and weekend items were summed to create a new
variable representing “Days breakfast eaten”, which was subtracted from 7 (days in a week) to
create a new variable indicating “Days breakfast not eaten”. Girls were then coded as breakfast-
skippers (1) if they reported not eating breakfast 2 or more days a week, or not breakfast-
skippers (0) if they reported not eating breakfast O or 1 days a week, consistent with previous

research (164).

4.3.4 Additional measures

Grade was measured with the item: “What grade are you in?”. Students were able to
select from the following options: “Grade 97, “Grade 10", “Grade 117, “Grade 12”.

Ethnicity was measured with the item: “How would you describe yourself? (Mark all that
apply)”. Students were able to select one or more of the following responses: “White”, “Black”,
“Asian”, “Aboriginal (First Nations, Métis, Inuit)”, “Latin American/Hispanic”, “Other”. The vast
majority of this sample identified as White (73.4%; see Table 1). Since each of the other
designated ethnic groups (Black, Asian, Aboriginal, Hispanic, and Other) had very few subjects
in each of them (Table 1), ethnicity could not be included as a categorical variable in regression
models without resulting in a Hessian Matrix error (165). Briefly, this occurs when there is an
estimated value of zero along the diagonal of a variance matrix. For example, a regression
model with ethnicity as one of several predictor variables and smoking as the outcome may not

be able to solve because there were zero subjects who identified as both Asian ethnicity and

being a smoker. Given this distribution in the sample, the ethnicity variable was thus
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dichotomized as White and non-White. Although this may limit further investigation by ethnic

group, it is common practice in analyses using national data sources (166—168).

Table 1: Descriptive statistics for race/ethnicity among adolescent girls in Year 1 of the COMPASS study

(N = 3,386)

Race/Ethnicity Total Percent of
Sample
White 2487 73.4
Non-White 892 26.3
Black 153 4.5
Asian 250 7.4
Aboriginal 127 3.8
Hispanic 105 31
Other 257 7.6
Not stated 7 0.3

BMI was a variable derived from self-reported height and weight. Respondents were
asked “How tall are you without your shoes on? (Please write your height in feet and inches OR
in centimeters, and then fill in the appropriate numbers for your height.)” and “How much do you
weigh without your shoes on? (Please write your weight in pounds OR in kilograms, and then fill
in the appropriate numbers for your weight.)”, to which they could respond with “I don’t know”.
BMI was then calculated with the equation kilograms divided by metres squared (kg/m?), and
classified according to the World Health Organization’s categories of underweight (< 18.50;
coded as 1), normal range (18.50 - 24.99; coded as 2), overweight (= 25.00; coded as 3), and
obese (= 30.00; coded as 4) (169). A fifth variable, for weight and/or height not reported, was
coded as 5, or “missing BMI”, as non-response to height and weight measures among the target
population may indicate a particular pattern of non-response (170). The test-retest reliability
(ICC = 0.95) and concurrent validity (ICC = 0.84) of this measure in COMPASS have been

shown to be substantial (171).
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The school a student attends was represented by a unique identifier that has been
designated for each individual participating school. This was included as a cluster within the
regression modelling to account for study design, which involved the clustering of students

within schools (147).
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Chapter 5

Statistical Analyses

All data analyses were performed using the statistical package SAS version 9.4. Data
from Years 1 and 3 were linked to conduct the longitudinal regression analyses, following the
same students from baseline to follow-up, and duplicate data points from errors in the linkage

process were removed.

5.1 Cross-Sectional Analyses

To answer Research Question 1, descriptive statistics (frequency counts) were run to
determine the prevalence of each of the outcome measures among dieting and non-dieting
adolescent girls separately at baseline (Year 1). Additionally, new variables were created for
combinations of each of the response variables (e.g., smoking and binge-drinking, smoking and
breakfast-skipping) to determine prevalence of behaviour co-occurrence among dieting and
non-dieting girls. Generalized logistic regression models were used to determine if rates of
smoking, binge drinking and breakfast-skipping were significantly different between dieting and
non-dieting girls at baseline, controlling for the covariates of grade, ethnicity, and BMI. In the
regression models, subjects’ individual responses were considered as a nested cluster within

their school.
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5.2 Longitudinal Analyses

To answer Research Questions 2, 3, 4, and 5, several separate longitudinal logistic
regression models were conducted. Longitudinal analyses allow researchers to observe
changes in health behaviour over time, and how risk factor occurrence (e.g. dieting to lose
weight) can temporally predict the occurrence or co-occurrence of other risk factors (e.g.,
smoking, smoking and binge drinking) (90). Although the feature of temporality in longitudinal
studies cannot solely indicate causality between the predictor and outcome variable(s) (172),
determining a temporal order among variables may assist in the sequencing of prevention

initiatives among youth (124).

5.2.1 Modelling approach

A generalized estimating equation (GEE) modelling approach was used, drawing upon
data from Years 1 to 3. Briefly, GEEs are used to estimate the influence of factors on binary
model outcomes (e.g., non-smoker or current smoker) longitudinally (154). GEEs are an
extension of generalized linear models, which estimate regression parameters in models that
may not have a normal error distribution (153,154). A GEE modelling approach was used
because the overall objective is to observe population-level averages among adolescent girls in
the sample who are dieting or non-dieting, indifferent of how grouped data are structured or
clustered (153,173). This differs from the commonly-used alternative, generalized linear mixed
models (GLMM), which observe the weighted average of each cluster model over a period of
time, rather than population-averaged effects (174).

GEEs can also account for variance outside of the predetermined covariates in a
predictive model, over repeated measures (153,173), which makes them a robust tool for

modelling data that are not complete.
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5.2.2 Conducted analyses

The conducted longitudinal analyses are summarized in Table 2. In all of the models,
each subject’s responses were considered as a nested cluster within their school, to account for
differences that may exist across schools. The intra-class correlation was calculated for each of

the outcome variables; 10.9%, 5.3%, and 2.3% of the variability in smoking, binge drinking, and

breakfast-skipping, respectively, in Year 3 of this study was accounted for by school.

Table 2: Summary of longitudinal GEE models for Research Questions 2-5

Research Outcome variable Predictor variable Covariates
Question
Smoking (0 = non-smoker, 1 Dieting (0 = not trying Grade, ethnicity, BMI
5 = current smoker) at Year 3 to lose weight, 1 =
trying to lose weight) at
baseline
Binge drinking (0O = not a Dieting (0 = not trying Grade, ethnicity, BMI
3 current binge drinker, 1 = to lose weight, 1 =
current binge drinker) at Year | trying to lose weight) at
3 baseline
Breakfast-skipping (0 = nota | Dieting (O = not trying Grade, ethnicity, BMI
4 breakfast-skipper, 1 = to lose weight, 1 =
breakfast-skipper) at Year 3 trying to lose weight) at
baseline
Smoking and binge drinking Dieting (0 = not trying Grade, ethnicity, BMI
(0 = not a smoker and binge to lose weight, 1 =
drinker, 1 = smoker and binge | trying to lose weight) at
drinker) at Year 3 baseline
Smoking and breakfast- Dieting (0 = not trying Grade, ethnicity, BMI
skipping (0 = not a smoker to lose weight, 1 =
and breakfast-skipper, 1 = trying to lose weight) at
smoker and breakfast- baseline
skipper) at Year 3
Binge drinking and breakfast- | Dieting (O = not trying Grade, ethnicity, BMI
5 skipping (0 = not a binge to lose weight, 1 =
drinker and breakfast-skipper, | trying to lose weight) at
1 = binge drinker and baseline
breakfast-skipper) at Year 3
Smoking and binge drinking Dieting (0 = not trying Grade, ethnicity, BMI
and breakfast-skipping (0 = to lose weight, 1 =
not a smoker and binge trying to lose weight) at
drinker and breakfast-skipper, | baseline
1 = smoker and binge drinker
and breakfast-skipper) at
Year 3
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Grade was included as a covariate in each of the models, as dieting and each of
smoking, binge-drinking, and breakfast-skipping are more prevalent in older adolescent girls
(38,39,63,70,100), and grade is typically indicative of age. In using grade, rather than age, the
results may be easier to translate to school administrators and policy-makers. Year (1, 2, and 3)
was also included in each model to account for the passage of time, to ensure that the model is
considering and controlling for the increased likelihood of engaging in each of these behaviours
as girls age. There are slight differences in dieting prevalence and behaviour across girls from
different racial and ethnic backgrounds (54,55), and so ethnicity was also included as a
covariate. BMI was included, since overweight and obese adolescent girls are more likely to
engage in dieting than normal weight girls (35,36), and as previously noted, may be more at risk
in engaging in each of the health-compromising behaviours of interest.

Research Question 2 investigated whether adolescent girls who are trying to lose weight
at baseline (Year 1) were more likely to be smokers by Year 3 when compared to non-dieting
girls. The outcome variable was smoking, dichotomized as 0 (non-smoker) or 1 (current smoker)
at Year 3. The predictor variable was dieting status (0 = not dieting to lose weight, 1 = dieting to
lose weight) at Year 1. The model also included the covariates of grade, ethnicity, and BMI.

Research Question 3 investigated whether adolescent girls who are trying to lose weight
at baseline (Year 1) were more likely to be current binge drinkers by Year 3 when compared to
non-dieting girls. The outcome variable was binge drinking, dichotomized as 0 (not a current
binge drinker) or 1 (current binge drinker) at Year 3. The predictor variable was dieting status (0
= not dieting to lose weight, 1 = dieting to lose weight) at Year 1. The model also featured the
aforementioned covariates.

Research Question 4 investigated whether adolescent girls who were trying to lose
weight at baseline (Year 1) were more likely to be breakfast-skippers by Year 3 when compared
to non-dieting girls. The outcome variable was breakfast-skipping, dichotomized as 0 (not a

breakfast-skipper) or 1 (breakfast-skipper) at Year 3. The predictor variable was dieting status
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(0 = not dieting to lose weight, 1 = dieting to lose weight) at Year 1. The model included the
same covariates.

Research Question 5 investigated whether adolescent girls who were trying to lose
weight at baseline (Year 1) were more likely to engage in multiple behaviours by Year 3 when
compared to non-dieting girls. Based on the results of the cross-sectional analyses in Research
Question 1, it was concluded that a reasonable number of girls were participating in
combinations of multiple behaviours (smoking and binge drinking; smoking and breakfast-
skipping; binge drinking and breakfast-skipping; and smoking, binge drinking, and breakfast-
skipping; see Chapter 6.1) in Year 1, and that these behaviours would also likely be present
among a sufficient proportion of the population by Year 3. As a result, separate longitudinal
GEE analyses were conducted with each combination of behaviours as the outcome,
dichotomized as 0 (not partaking in both or all three behaviours) or 1 (partaking in both or all
three behaviours), at Year 3. Each model also included the same covariates.

Finally, additional exploratory analyses were conducted to investigate the cross-
sectional and prospective relationship between dieting and the number of behaviours girls were
engaged in, irrespective of the behaviours themselves. An outcome variable was created to
count the number of health-compromising behaviours girls were engaged in at Year 3 (range 0
to 3). A longitudinal GEE regression, using the Poisson distribution, was conducted using the

same covariates.
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Chapter 6

Results

6.1 Descriptive Statistics

In this study’s sample of 3,386 girls at baseline (Year 1), 73.4% self-identified as White
and nearly 54% were in grade 9. The majority of the girls reported a height and weight that
would classify them as having a ‘healthy weight’ (BMI 18.5 to 24.9; 61.0%), followed by
overweight (BMI 25 to 29.9; 10.0%), obese (BMI > 30; 2.6%), and underweight (BMI < 18.5;
1.3%). One quarter of girls (25.1%, N = 851) did not self-report their height and/or weight.
Overall, 56.7% of girls (N = 1,948) reporting trying to lose weight at Year 1. Although dieting at
Year 1 was not associated with ethnicity or grade, it was significantly associated with BMI

classification (see Table 3).

6.1.1 Prevalence of outcome behaviours and their co-occurrence at baseline

In Year 1, 3.4% of girls were current smokers, 11.0% were current binge drinkers, and
51.1% were frequent breakfast-skippers. A smaller proportion of the sample engaged in multiple
behaviours at Year 1: 1.7% were smokers and binge drinkers (N = 59), 2.7% smokers and
breakfast-skippers (N = 90), 7.1% binge drinkers and breakfast-skippers (N = 240), and 1.3%
reported engaging in all three (N = 44). At Year 1, less than 1% of the sample did not report
their smoking (N = 17) or binge drinking (N = 23) status, and 2% did not provide sufficient

information for their breakfast-skipping patterns to be classified (N = 69).

35



6.1.2 Relationship between dieting and each outcome behaviour at baseline

In Year 1, dieting to lose weight was significantly associated with each of smoking, binge

drinking, and breakfast-skipping (p < 0.05, see Table 3). Approximately two-thirds of all girls

who engaged in each of these behaviours also reported trying to lose weight.

Table 3: Descriptive statistics for adolescent girls in Year 1 of the COMPASS study by dieting status

(N=3,386)
Dieting Status
Chi-Square (x?)
Parameter Dieter (%) Non-Dieter (%)

9 1051 (56.8) 799 (43.2)

Grade 341
10 897 (58.1) 639 (41.9)
i 1426 (57.3) 1061 (42.7)

Ethnicity White 481
Non-White 516 (58.2) 371 (41.8)
Underweight 8 (17.8) 37 (82.2)
Healthy weight 1037 (50.2) 1028 (49.8)

BMI Overweight 296 (88.1) 40 (11.9) 245.40**
Obese 79 (88.8) 10 (11.2)
Not stated 528 (62.0) 323 (38.0)
79 (68.1) 37 (31.9)

Smoking ves 5.50*
No 1869 (57.2) 1401 (42.8)
Yes 257 (69.1) 115 (30.9)

Binge Drinking 22.90**
No 1687 (56.1) 1321 (43.9)
Yes 1105 (63.8) 626 (36.2)

Breakfast-skipping 58,71+
No 815 (50.7) 792 (49.3)

*p-value of < 0.05, **p-value of < 0.001
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6.2 Results of Cross-Sectional Analyses
Cross-sectional analyses were conducted using baseline data from the linked sample of
girls from Years 1 to 3, controlling for the school a subject attends as a repeated-subject cluster

(see Chapter 5.2.2).

6.2.1 Research question 1: Multilevel regression model results for relationship between
dieting and each outcome behaviour at baseline

Table 4 shows the results of several cross-sectional multilevel logistic regression
models. After controlling for covariates, in Year 1, dieting to lose weight was not significantly
associated with smoking status (OR = 1.48, p = 0.07). Girls with obesity were nearly 3 times
more likely (OR = 2.98, p < 0.05) to be smokers than girls who self-reported heights and weights
consistent with the healthy BMI range.

Dieting girls were significantly more likely to engage in binge drinking at baseline than
their non-dieting peers (OR = 1.87, p < 0.001). Self-identifying as non-White was a protective
factor in binge drinking status (OR = 0.58, p < 0.05). Girls who reported heights and weights
corresponding to the BMI categories of underweight, overweight, and obese were not more
likely to engage in binge drinking, but those who did not report these variables were significantly
less likely to be binge drinkers than girls who reported a healthy weight (OR = 0.65, p < 0.05).

Finally, dieting girls were at a greater risk of frequently skipping breakfast than girls who
were not trying to lose weight (OR = 1.61, p < 0.001). Breakfast-skipping did not differ by grade
or ethnicity, but girls who self-reported heights and weights consistent with BMIs in the obese
category (OR = 1.50) or who did not report their height and/or weight (OR = 1.59) were

significantly more likely to skip breakfast than healthy weight girls.
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Table 4: Multilevel logistic regression models investigating factors associated with health-compromising

behaviours among adolescent girls in the COMPASS study (N=3,386)

Adjusted Odds Ratio?! (95% CI)

Parameter Smoking Binge Drinking Breakfast-skipping
o No 1.00 1.00 1.00
Dieting
Yes 1.48 (0.97,2.25) | 1.87 (1.55,2.28)** | 1.61 (1.36, 1.89)**
9 1.00 1.00 1.00
Grade
10 1.02 (0.99, 1.05) 1.04 (0.95, 1.13) 0.97 (0.93, 1.02)
N White 1.00 1.00 1.00
Ethnicity
Non-white 0.76 (0.44, 1.30) 0.58 (0.41, 0.81)* 1.04 (0.90, 1.22)
Healthy weight 1.00 1.00 1.00
Underweight 2.69 (0.83, 8.73) 0.19 (0.03, 1.36) 0.86 (0.49, 1.52)
BMI Overweight 1.50 (0.92, 2.44) 0.70 (0.47, 1.05) 1.28 (1.00, 1.65)
Obese 2.98 (1.31, 6.81)* 0.59 (0.29, 1.19) 1.50 (1.02, 2.21)*
Not stated 1.21 (0.72, 8.73) 0.65 (0.48, 0.88)* | 1.59 (1.30, 1.94)**

1 Odds ratio controlling for all other parameters in the table
*p-value of < 0.05, **p-value of < 0.001
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6.2.2 Research question 1: Relationship between dieting and each co-occurring

behaviour pattern at baseline

Dieting was significantly associated with each pattern of multiple, co-occurring

behaviours at Year 1 (p < 0.05, see Table 5). As Figure 2 demonstrates, among each sample of

girls who engaged in multiple behaviours, the proportion of girls who reported trying to lose

weight was always larger than the proportion who did not (e.g., the majority of girls who were

current smokers and binge drinkers were also trying to lose weight). The co-occurrence of binge

drinking and breakfast-skipping was most closely associated with dieting (x?> = 29.26, p < 0.001),

and three quarters of girls who engaged in this behaviour pattern were also trying to lose

weight.

Table 5: Descriptive statistics for co-occurring behaviours among adolescent girls in Year 1 of the

COMPASS study by dieting status (N=3,386)

Dieting Status

Chi-Square (x?)

Breakfast-skipping

Parameter Dieter (%) Non-Dieter (%)

Engaging in only a Yes 972 (62.1) 594 (37.9) -

single behaviour No 976 (53.6) 844 (46.4)

Smoking and Yes 42 (71.2) 17 (28.8) .

Binge Drinking No 1906 (57.3) 1421 (42.7)

Smoking and Yes 62 (68.9) 28 (31.1) 4 86n

Breakfast-skipping No 1886 (57.2) 1410 (42.8)

Binge Drinking and Yes 178 (74.2) 62 (25.8) o

Breakfast-skipping No 1770 (56.3) 1376 (43.7)

Smoking and Yes 33 (75.0) 11 (25.0)

Binge Drinking and 5.57*
No 1915 (57.3) 1427 (42.7)

*p-value of < 0.05, **p-value of < 0.001
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Figure 2: Prevalence of dieting among adolescent girls in the COMPASS study who are engaging in no,
single, or multiple co-occurring health-compromising behaviours at Year 1 (N=3,386)
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6.3 Results of Longitudinal Analyses

To investigate research questions 2 to 5, longitudinal analyses were conducted using
data from the linked sample of girls from Years 1 to 3, controlling for each subject and the
school they attend as a repeated-subject cluster (see Chapter 5.2.2).

One-fifth of girls reporting dieting at Year 1 and not dieting at Year 3, and under one-
third went from identifying as non-dieters to dieters (Table 6). Differences in the prevalence
rates of dieting and each outcome behaviour are displayed in Figure 3. Descriptive statistics for
the sample in Year 3, stratified by dieting status, are displayed in Tables 7 and 8. Similar to
baseline, less than 1% of the sample did not report their smoking or binge drinking status and

1.7% did not report their breakfast-skipping patterns at follow-up.
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Table 6: Descriptive statistics for changes in dieting status from Years 1 to 3 among adolescent girls in

the COMPASS study (N=3,334)

Dieting Status

(Year 3)
Diezi\:lé;arsggtus Dieter (%) Non-Dieter (%) Total
Dieter (%) 1527 (79.5) 393 (20.5) 1920
Non-Dieter (%) 412 (29.1) 1002 (70.9) 1414
Total 1939 1395 3334

Figure 3: Prevalence of dieting and individual outcome behaviours among adolescent girls in the

COMPASS study Years 1 and 3 (N=3,386)
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Table 7: Descriptive statistics for adolescent girls in Year 3 of the COMPASS study by dieting status

(N=3,386)
Dieting Status
Chi-Square (x?)
Parameter Dieter (%) Non-Dieter (%)

11 1069 (57.5) 790 (42.5)

Grade 072
12 896 (59.0) 624 (41.1)
i 1463 (57.4) 1085 (42.6)

Ethnicity White 229
Non-White 496 (60.4) 325 (39.6)
Underweight 5(17.2) 24 (82.8)
Healthy weight 1148 (51.1) 1100 (48.9)

BMI Overweight 321(83.2) 65 (16.8) 227.26%
Obese 124 (89.2) 15 (10.8)
Not stated 368 (63.5) 212 (36.5)
182 (63.9) 103 (36.1)

Smoking ves 4.20*
No 1784 (57.6) 1313 (42.4)
Yes 529 (65.4) 280 (34.6)

Binge Drinking 23.07*
No 1435 (55.8) 1135 (44.2)
Yes 1117 (62.2) 679 (37.8)

Breakfast-skipping o5 41%*
No 836 (53.6) 724 (46.4)

*p-value of < 0.05, **p-value of < 0.001
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Table 8: Descriptive statistics for co-occurring behaviours among adolescent girls in Year 3 of the

COMPASS study by dieting status (N=3,386)

Dieting Status

Chi-Square (x?)

Breakfast-skipping

Parameter Dieter (%) Non-Dieter (%)

Engaging in only a Yes 907 (60.2) 600 (39.8) p71s

single behaviour No 1059 (56.5) 816 (43.5)

Smoking and Yes 118 (63.1) 69 (36.9) po1

Binge Drinking No 1848 (57.8) 1347 (42.2)

Smoking and Yes 146 (65.5) 77 (34.5) 6 g

Breakfast-skipping No 1820 (57.6) 1339 (42.4)

Binge Drinking and Yes 340 (68.1) 159 (31.9) -

Breakfast-skipping No 1626 (56.4) 1257 (43.6)

Smoking and Yes 96 (65.3) 51 (34.7)

Binge Drinking and 3.25
No 1870 (57.8) 1365 (42.2)

*p-value of < 0.05, **p-value of < 0.001
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6.3.1 Research question 2: Prospective relationship between dieting and smoking

Dieting in Year 1 was a significant predictor of smoking at Year 3; girls who were dieting

were 1.33 times more likely to be current smokers two years later than girls who were not

dieting (p < 0.05; Table 9). Girls who were in grade 10 in Year 1 were at a slightly elevated risk

of being smokers in Year 3 compared to girls in grade 9 (OR = 1.02, p < 0.05). Ethnicity and

BMI at baseline were not significantly associated with smoking status in Year 3.

Table 9: Longitudinal, multilevel logistic regression models investigating factors associated with individual

health-compromising behaviours among adolescent girls in the COMPASS study (N=3,386)

Adjusted Odds Ratio! (95% CI)

Parameter

Smoking, Year 3

Binge Drinking,
Year 3

Breakfast-skipping,
Year 3

No 1.00 1.00 1.00
Dieting, Year 1
Yes 1.33(1.09,1.61)* | 1.44(1.28,1.63)** | 1.28 (1.18, 1.40)**
9 1.00 1.00 1.00
Grade, Year 1
10 1.02 (1.01, 1.05)* 1.02 (1.00, 1.04) 0.99 (0.97, 1.01)
: 1.00 1.00 1.00
Ethnicity, Year 1 White
Non-white 0.98 (0.77, 1.24) 0.80 (0.68, 0.93)* 1.12 (1.00, 1.26)*
Healthy weight 1.00 1.00 1.00
Underweight 1.30 (0.61, 2.74) 0.77 (0.44, 1.33) 0.88 (0.63, 1.23)
1.11(0.84,1.4 0.92 (0.77, 1.10 1.22 (1.07, 1.38)*
BMI, Year 1 Overweight (0.84, 1.45) ( ) ( )
1.31 (0.86, 1.99) 0.94 (0.70, 1.27) 1.12 (0.90, 1.39)
Obese
1.11 (0.90, 1.39) 0.86 (0.75, 0.99)* | 1.23(1.12, 1.36)**
Not stated

1 Odds ratio controlling for all other parameters in the table
*p-value of < 0.05, **p-value of < 0.001
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6.3.2 Research question 3: Prospective relationship between dieting and binge drinking

Girls who dieted at Year 1 were roughly 1.4 times more likely to engage in binge drinking
by Year 3 than girls who were not dieting (p < 0.001; Table 9). Although grade was not a
predictor of binge drinking, non-White girls were at a significantly lower risk of becoming binge
drinkers (OR = 0.80, p < 0.05), controlling for the other covariates in the model. Those girls who
did not report their weights and/or heights were less likely than their healthy weight peers to

become binge drinkers (OR = 0.86, p < 0.05).

6.3.3 Research question 4: Prospective relationship between dieting and breakfast-
skipping

Dieters in Year 1 were significantly more likely to engage in frequent breakfast-skipping
at Year 3 than their non-dieting peers (OR = 1.28, p < 0.001; Table 9). Furthermore, this risk
was significantly higher among non-White girls, who were 1.12 times more likely to be
breakfast-skippers by follow-up (p < 0.05). Girls who reported a height and weight indicating an
overweight BMI status and those who did not report their weight/height at baseline were at a
greater risk of breakfast-skipping at follow-up than girls who were a healthy weight (OR = 1.22
and 1.33, respectively). This increased-risk relationship between BMI and breakfast-skipping,
controlling for the other covariates, did not exist among girls who were underweight (OR = 0.88,

p = 0.49) and obese (OR =1.12, p = 0.31).
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6.3.4 Research question 5: Prospective relationship between dieting and smoking/binge

drinking

Girls who dieted at Year 1 were significantly more likely to engage in smoking and binge

drinking at Year 3 than their non-dieting peers (OR = 1.39, p < 0.05; Table 10). There was no

significant difference of engaging in these behaviours across ethnicity or BMI status. However,

girls who were in grade 10 at baseline were at a slightly elevated risk of being smokers and

binge drinkers by follow-up than girls who were in grade 9 (OR = 1.03, p < 0.05).

Table 10: Longitudinal, multilevel logistic regression models investigating factors associated with co-

occurring health-compromising behaviours among adolescent girls in the COMPASS study (N=3,386)

Adjusted Odds Ratio?! (95% CI)

Smoking and

Smoking and

Binge drinking

Smoking and Binge
drinking and

Parameter Binge drinking, Breakfast- and Breakfast- Breakfast-skipoin
Year 3 skipping, Year 3 skipping, Year 3 Year 3 ppINg
Dieting, No 1.00 1.00 1.00 1.00
Year 1 Yes 1.39 (1.08, 1.80)* | 1.41 (1.13,1.76)* | 1.64 (1.41, 1.91)** 1.60 (1.19, 2.14)*
Grade, 9 1.00 1.00 1.00 1.00
Year 1 10 1.03 (1.01, 1.05)* | 1.03 (1.00, 1.05)* | 1.02 (1.01, 1.04)* 1.03 (1.01, 1.06)*
Ethnicity, White 1.00 1.00 1.00 1.00
Year 1 Non-white 0.96 (0.71, 1.29) 0.98 (0.75, 1.28) 0.89 (0.74, 1.06) 0.90 (0.64, 1.26)
Healthy 1.00 1.00 1.00 1.00
weight
Underweight 1.07 (0.36, 3.17) 1.06 (0.41, 2.72) 0.79 (0.39, 1.63) 0.94 (0.24, 3.70)
BMI, Year 1.03 (0.72, 1.47 1.28 (0.95,1.71 1.00 (0.81, 1.24 1.17 (0.79, 1.73)
) Overweight .03 (0.72, 1.47) .28 (0.95, 1.71) .00 (0.81, 1.24) .
Obese 0.96 (0.52, 1.75) 1.43 (0.90, 2.26) 0.91 (0.63, 1.32) 1.00 (0.51, 1.96)
1.11 (0.83, 1.47) 1.12 (0.88, 1.44) 1.02 (0.86, 1.21) 1.11 (0.80, 1.55)
Not stated

1 Odds ratio controlling for all other parameters in the table
*p-value of < 0.05, **p-value of < 0.001
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6.3.5 Research question 5: Prospective relationship between dieting and
smoking/breakfast-skipping

Controlling for grade, ethnicity, and BMI, dieting in Year 1 was a significant predictor of
engaging in smoking and breakfast-skipping at Year 3 (OR = 1.41, p < 0.05). Girls in grade 10
at baseline were at a slightly elevated risk of engaging in both behaviours by follow-up (OR =
1.03, p < 0.05). The remaining covariates were not significant predictors of these behaviours in

the predictive model.

6.3.5 Research question 5: Prospective relationship between dieting and binge
drinking/breakfast-skipping

Dieting in Year 1 was also a significant predictor of engaging in binge drinking and
breakfast-skipping at Year 3 (OR = 1.64, p < 0.001). Girls who were in grade 10 at baseline
were at a slightly elevated risk of engaging in both of these behaviours by follow-up than girls

who were in grade 9 (OR = 1.02, p < 0.05).

6.3.6 Research question 5: Prospective relationship between dieting and smoking/binge
drinking/breakfast-skipping

Compared to non-dieters, girls who dieted in Year 1 were roughly 1.6 times more likely
to engage in all three of smoking, binge drinking, and breakfast-skipping by Year 3 (p < 0.05).
BMI and ethnicity were not significant predictors of this behaviour pattern, but girls who were in

grade 10 at baseline were at a significantly slightly elevated risk (OR = 1.03, p < 0.05).
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6.3.7 Additional Analyses: Relationship between dieting and the number of behaviours
engaged in

Girls who dieted in Year 1 were significantly more likely to engage in a greater number of
health-compromising behaviours by Year 3 than non-dieters (OR = 1.30, 95% CI [1.23-1.37], p
< 0.0001; see Figure 4). There was no significant difference in risk by grade or ethnicity. Girls
who did not report their height and/or weight were at a slightly elevated risk of engaging in more
behaviours than girls who reported a healthy weight BMI (OR = 1.11, 95% CI [1.05-1.17], p <

0.01).

Figure 4: Total health-compromising behaviours that girls in the COMPASS study are engaged in at Year
3, separated by dieting status at Year 1 (N=3,386)
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Chapter 7

Discussion

7.1 Dieting and Risky, Health-Compromising Behaviours

A large body of research indicates that dieting to lose weight is an extremely common
phenomenon among adolescent girls, with various implications for health and well-being (9—
11,59,63). However, data are lacking in the Canadian context, particularly concerning the co-
occurrence of dieting with other risky health-compromising behaviours. This study sheds light on
the pervasiveness of dieting among Canadian adolescent girls and the persistence of this
behaviour over a two-year period, as well as associations between dieting at baseline and other
risky behaviours. Almost six in ten girls were dieting at baseline and 80% of these dieters
reported engaging in this behaviour 2 years later. Further, dieting was cross-sectionally and
longitudinally associated with other risky behaviours, as well as clusters of those behaviours.
This is of concern given the current health-related policy context in which a “war on obesity” is
being waged, with little consideration of how pressures to attain a healthy weight may promote
increased dieting among vulnerable populations, such as adolescent girls (66,175-178).

The prevalence rates for each behaviour increased from baseline to follow-up. A very
small proportion of girls were classified as current smokers at baseline, and dieting was not
associated with this behaviour cross-sectionally. However, girls with obesity were nearly 3 times
as likely to be current smokers than girls with a healthy weight (though the confidence interval
for this estimated level of risk was fairly large (Cl 95% [1.31-6.81], likely due to the small
number of girls who were classified as current smokers at baseline). In the longitudinal analysis,
girls who reported dieting at baseline were 1.3 times more likely to be smokers at follow-up.
Similar to the longitudinal patterns observed with smoking, over two times as many girls were
binge drinkers at follow-up than baseline. Girls who reported dieting at baseline were 1.4 times
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more likely to be binge drinkers by follow-up than non-dieters. Unlike the trends observed in
smoking and binge drinking, the proportion of girls engaged in breakfast-skipping by follow-up
was similar to that of baseline. Research does suggest that breakfast consumption decreases
over time among girls, with rates that begin to fall before girls even reach secondary school
(137), and that adolescent consumption tracks into young adulthood (102). Thus, patterns of
breakfast-skipping may be established prior to girls’ enroliment in grade 9 and are maintained
into later adolescence. However, similar to smoking and binge drinking, dieting at baseline did
significantly predict engagement in breakfast-skipping by follow-up, consistent with previous
research (5,10,146).

Similar to what was observed for each behaviour individually, the prevalence rates for
clusters of behaviours increased from baseline to follow-up, with the rates of some clusters
(binge drinking/breakfast-skipping) growing more than others (smoking/binge drinking/breakfast-
skipping). Additionally, the proportion of girls dieting among each cluster was always greater
than the proportion of girls who were not, and the number of dieters is nearly even to the
number of non-dieters among girls engaging in none of the other behaviours. Thus, dieting to
lose weight was not solely clustered with each of these behaviours because it happens to occur
so often among this population, but because it occurs more frequently as girls engage in more
health-compromising, risky behaviours. Girls who dieted at baseline were also more likely to
engage in a greater number of risky behaviours than non-dieters, regardless of what the actual
behaviours were. To the author’s knowledge, this is a novel finding, because although previous
research has identified that dieting predicts each of the aforementioned behaviours individually,

it was not known to what extent dieting clustered among multiple risky behaviours.
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7.2 Theories and Mechanisms Underlying Behavioural Clusters

As summarized in Chapter 2.2, the reasons that youth engage in multiple health-
compromising behaviours are debated (13,14). In the context of this study’s findings, we may be
able to conceptualize how dieting and each of the demonstrated behavioural clusters fit into
existing theoretical models for risky behaviour co-occurrence. The first, most transparent
explanation for why dieting may be associated with and predict the onset of engaging in multiple
risky behaviours is that girls practice these other behaviours in conjunction to assist in their goal
of achieving weight loss. Evidence suggests that girls who perceive smoking as an effective tool
for weight loss are more likely to smoke than girls who do not (103,104,106) and that meal- and
breakfast-skipping may also be used to encourage weight loss (3,4); as a result, girls would
engage in both behaviours to increase their perceived chances of losing weight. This
framework, however, may oversimplify the contributors to engagement in each of these
behaviours, which are also regulated and influenced by other individual, intrapersonal, familial,
and broader social factors; for example, girls are not likely to engage in smoking for the sole
purpose of losing weight, because smoking is influenced by a wide array of other factors at the
aforementioned levels (110). Additionally, this theory fails to build upon the demonstrated
association between dieting to lose weight and binge drinking, which has not been shown to
serve as a tool for weight loss among this population but does cluster with the other behaviours.

The theory of dietary restraint (134), which has been used to inform clinical treatment for
eating disorders and weight-related concerns, has been applied to weight management and
binge drinking (this is often colloquially referred to as “drunkorexia”, which may be an
inappropriate and inconsistent label for this cluster of behaviours (179)). This pattern of caloric
restriction prior to alcohol consumption serves the purposes of reducing calorie intake to
lose/maintain weight and maximizing the perceived effects of consumed alcohol

(81,135,136,179). A previously published study using cross-sectional data from COMPASS
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found that, among girls, breakfast-skipping significantly predicted binge drinking and was
associated with dieting to lose weight (180). This theorized mechanism, through which girls may
be restricting breakfast intake to serve the purposes of weight loss and binge drinking without
worry of calories, fits in with prior literature on health behaviour trading-off among youth (80,81)
and this study’s finding that, compared to non-dieters, dieting girls were at the highest risk of
engaging in this behavioural cluster. At the individual psychosocial level, it may help to explain a
subclinical disordered eating/weight management phenomena among this population (179), and
may contribute to binge drinking prevention initiatives by elucidating a risk factor for alcohol use
and breakfast-skipping. However, although this behavioural pattern has been demonstrated
among college- and university-aged women, its onset among adolescent girls has not been
explained within a framework of broader contextual factors, such as how it may interrelate with
smoking to sustain weight loss or how the use of policies/programs that provide breakfast to
youth may be affected by the planned consumption of alcohol at a later time.

The TTI (Figure 1) has been applied to explain smoking and alcohol use among
adolescents (110,111). Its use of a combined, socioecological framework to explain the distal
and proximal influences on the personal, social, and environmental streams allows for a
systematic view of the complexity underlying health issues. Effective interventions, then, try to
target and achieve changes in all three domains and on both proximal and distal factors (111).
In the context of this study, it builds upon the simplistic interpretation of dieting to lose weight as
a sole catalyst for engagement in behaviours, such as binge drinking, by placing the desire to
lose weight within expectancy- and value-based orientations for risky behaviour initiation. It may
also serve as a foundation for the previously noted pattern of caloric restriction prior to alcohol
consumption, by highlighting how personal beliefs about this form of weight loss/maximum
alcohol effect are influenced by broader environmental stimuli (e.g., alcohol-promoting youth
culture and media) and may interrelate with the initiation of smoking behaviours. However, the

TTI's strength in its consideration of the multiple levels of contributors to the engagement of
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risky behaviours among youth also leads to unexplainable complexity, which makes it difficult to
comprehensively prevent behaviours through a single intervention or health promotion effort
(68,111) or predict how an intervention may affect the prevalence/onset of other behaviours and
their clustering.

Systems-based complexity approaches may provide an additional layer to the
usefulness of the TTI in its application to the clustering of risky, health-compromising behaviours
among girls. Although the authors of the TTI outline its use of feedback loops within and across
the personal, social, and environmental streams (110), it does fall short of considering the
dynamic complexity of the system underlying youth health behaviours (181). According to
complex systems theories, systems are counterintuitive, constantly changing, adaptive,
nonlinear, and self-organizing (17,182). Although it may appear that girls’ dieting and weight
management patterns are predictive of behaviours that assist in the goal of weight loss, these
relationships and the risk for engaging in zero, one, two, or three other behaviours are mediated
by an ever-changing system that encapsulates factors at every level. For example, as
previously noted, young girls’ smoking rates have significantly decreased over the past three
decades as dieting rates have remained stable; smoking is a more stigmatized behaviour than it
once was (114), and obesity and the emphasis on achieving a “healthy weight” has grown in the
past thirty years (15,85,86). However, this study found that the association between these two
constructs remains intact. Systems theories highlight the problematic paradigm of policies and
interventions promoting weight loss to achieve health (175), which may serve as a tool to
explain why obesity-related policies may actually promote the assumption that girls need to lose
weight intentionally, which may be aided by the perceived appetite-suppressing effect of
tobacco. The anticipation that all factors in a system are interrelated and dependent on one
another and the system as a whole allows for the prediction of policy resistance and the

conceptualization of how behaviours may cluster.

54



7.3 Prior Research on Interrelationships Among Behaviours

Previous research investigating the prospective association between smoking and
dieting has found that girls who dieted at baseline were 1.9 to 2.1 times more likely to be
smokers by one and two year follow-ups than non-dieters (18,26,105). As previously noted,
these studies’ data were collected in the 1990s, when rates of smoking among youth were
significantly higher than they are today (114). Since smoking prevalence among Canadian
adolescent girls seems to be decreasing (112,113), this may explain the lowered risk of
becoming a smoker among dieters that is demonstrated in this study. However, this evidence
does suggest that a prospective relationship between trying to lose weight and smoking does
still exist, and this has significant implications for public health prevention initiatives that aim to
prevent/curb rates of smoking among this population. Previous research on the relationship
between weight and smoking status among adolescent girls has been mixed (107-109), with
little evidence suggesting an established, temporal relationship between the two health-related
outcomes. In this study, the relationship between dieting and smoking seems more salient than
that between weight and smoking, as baseline weight was not a significant predictor of smoking
status at follow-up.

The prevalence of binge drinking in the sample increased from 11% to 24% from
baseline to follow-up. This aligns with other Canadian studies that estimate one quarter of
adolescent girls have engaged in binge drinking in the previous month (116,118). In the present
study, girls who dieted at baseline were 1.4 times more likely to be binge drinkers than non-
dieters; although this prospective association has not been found in a Canadian sample, this
finding is consistent with studies among American sample that estimate this risk is between 1.3
to 1.7 times (123,124).

Approximately half of the adolescent girls at baseline and follow-up were classified as

breakfast-skippers, and nearly two-thirds of these girls also reported dieting. Previous research
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conducted among Southern Ontarian girls found that nearly a quarter of girls reported skipping
breakfast on a single 24-hour recall and nutrition behaviour questionnaire (10,138). The higher
rates of dieting among girls in this study compared to other studies (10,138,139) are concerning,
considering the wide range of negative health- and academic-related consequences associated
with the behaviour among this population (10,36,97,102,138,139,141). Contrary to the results of
the cross-sectional model, girls who were classified as obese were not at a significantly
elevated risk of breakfast-skipping in the prospective model, but girls who were overweight were
at an elevated risk. This finding does not correspond with past research, particularly since there
is no evidence suggesting that girls who are overweight would be more prone to skipping

breakfast than girls who are obese.
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7.4 Factors Associated with Dieting and Other Risky Behaviours

This study also sheds light on the complexity of dieting to lose weight in relation to other
factors, such as weight perception. Discordance among weight status, perception, and
management patterns have been demonstrated in prior research among young women
(183,184). In the present study, over half (57%) of the girls reported dieting to lose weight,
despite the fact that nearly the same proportion (61%) reported heights and weights
corresponding with a healthy weight based on their BMI. This finding appears consistent with
the previously summarized literature demonstrating high prevalences of dieting among girls
regardless of self-reported weight status (3,4,7). The extent of discord may be misestimated,
however, since many of the girls in the sample may have under-reported their weight, as is
common among this population (185). For reference, measured data from the 2007-2009 CHMS
indicate that 8% of Canadian girls aged 12 to 17 were classified as obese (1), versus the 3% of
girls who reported heights and weights corresponding to obesity in this study.

Although many girls who reported heights and weights consistent with a healthy weight
also reported dieting to lose weight, prevalences of dieting were even higher among girls in the
overweight or obese categories. At baseline, nine in ten girls who were overweight and obese
were dieting, compared to half of girls who self-reported healthy weights and just under one in
five girls who were underweight. Crow et al. (7) and Barker et al. (33) reported similar patterns
among girls falling into different BMI categories, but found that only 73% of girls with a self-
reported BMI higher than 24 (overweight) reporting trying to lose weight, compared to 88% in
this study. Boutelle et al. (36) found even lower rates of dieting among youth across BMI
categories (36% of girls who were not overweight and 55% of girls who were obese). In these
studies, dieting was similarly operationalized as reports of trying to lose weight in the previous
year. These studies were conducted using data from American samples between 2002 and

2006, and the higher prevalence rates of dieting among girls who report being overweight/obese
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in this study may reflect an increase in self-reported dieting among adolescent girls. However,
the lack of longitudinal data on Canadian populations makes it difficult to confirm this
hypothesis.

As in other research (2,23), there was some movement out of dieting over time,
indicating that engagement in dieting to lose weight among some girls may fluctuate over time.
One fifth of girls who reported dieting at baseline did not identify as dieters two years later, but
nearly a third of non-dieters in Year 1 identified as dieters in Year 3. As previously mentioned,
dieting to lose weight may be temporal (4), but the majority of girls remained dieters (80%)
throughout the observed period.

These analyses also uncovered other factors associated with clusters of risky
behaviours, including grade, race/ethnicity, and self-reported/missing BMI. The risk of engaging
in any of the risky behaviour clusters was slightly elevated among girls who were in grade 10 at
baseline, which is consistent with previous literature highlighting an increased risk in engaging
in each of these behaviours as adolescents age (38,39,63,70,100).

There were no observed differences in dieting by race/ethnicity (White/non-White) in this
sample. Approximately 57% and 58% of White and non-White girls reported trying to lose
weight, which is reflective of the overall sample. Much of the existing research demonstrating
differing patterns of dieting across racial and ethnic groups has been conducted in the United
States (54,55,186), where health disparities between White and non-White youth are greater
than they are in Canada (187). Additionally, much of the research on race/ethnicity and dieting
has investigated weight loss attempt patterns among separate minority groups (186), which
could not be done in this study because of the dichotomized variable representing this
construct. As a result, we may not have been able to capture potentially significant associations
between dieting and self-identifying as part of a particular racial/ethnic group.

Girls who reported being non-White were significantly less likely to engage in binge

drinking than their White peers, which aligns with previous research conducted among this
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population (188). Across the predictive models of clusters, there were no significant differences
based on race/ethnicity and BMI (except in the behavioural count analyses, in which girls who
did not report their height/weight were at a very slightly elevated risk), which differs from the
individual-behaviour predictive models. When the outcome behaviour of interest is an existing
cluster, dieting seems to account for most of the models’ predictive variability, and is the most
significant predictor of engaging in each behavioural cluster. Dieting to lose weight, then,
precedes and clusters with each existing cluster of risky, health-compromising behaviours
among girls across schools, race/ethnicity, and BMI category.

One quarter of the girls in the sample did not report their height/weight. Girls with
missing BMI values may reresent a unique grouping; since adolescent girls are typically aware
of their actual height and weight (192), it is likely that non-reporting among this population is
intentional. Multiple studies have investigated the relationship between motivated non-reporting
of height/weight and a series of health-related behaviours, including academic achievement,
body image and satisfaction, and levels of physical activity (170,193,194). Although we cannot
determine the reasons for why they may not have reported their height/weight, we can
hypothesize that these girls may be overweight/obese. In a previously submitted manuscript
(195) investigating girls in Year 2 of COMPASS, we found that the prevalence of dieting among
girls with missing BMI data was similar to that of girls who were overweight, and that fewer girls
expressed perceiving themselves as “about the right weight” than girls who were in the healthy
weight BMI category.

Girls who did not report their height and/or weight were also significantly less likely to
binge drink. Although other studies using COMPASS data have found a similarly lower risk of
binge drinking among girls who did not report their height/weight (180), there is no known
research investigating the possible mechanisms through which these girls may be less inclined
to binge drink than their healthy weight peers, particularly when non-response to this item is

typically associated with other health-compromising behaviours. Girls who do not report their
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height and/or weight are likely heterogeneous in several facets, since non-response to a
particular item does not correspond to a single demographic/behavioural profile; however,
considering their increased risk for the aforementioned health-related behaviours, and
particularly poor body image (194), there may be an unknown mechanism through which they
are at a decreased risk of binge drinking.

Girls who did not report their height/weight, similarly to girls who were overweight and
obese, were significantly more likely to skip breakfast than their healthy weight peers. To the
author’s knowledge, there is no known research investigating the association between non-
response to measures of height/weight and breakfast consumption patterns, but these results
may suggest that non-reporters may have more in common with girls who self-report heights
and weights corresponding to obesity when it comes to breakfast-skipping, possibly as a

method for weight control and/or weight loss.

60



7.5 Study Limitations

This study’s use of secondary data presents several limitations. COMPASS does not
collect student data from a nationally representative sample, which limits the generalizability of
the study’s findings across all Canadian girls, as Ontario school boards (and as a result, schools
and students) were purposefully selected and recruited into Year 1 of the study (149).
Additionally, the sample was predominantly White (73.4%), and the impact of race/ethnicity in
the regression models was interpreted through a dichotomized variable (White and non-White).
As previously noted, this division of sample populations by ethnicity is common in analyses
using national data sources (166—168); however, the results may not be completely reflective of
the experiences of girls who belong to specific non-White racial/ethnic groups (e.g., Black or
Aboriginal) and may report dieting, weight status, and engagement in other behaviours
differently (54,55). Also, the COMPASS student questionnaire asks participants whether they
identify as male or female, terms used to identify sex, rather than gender (151,152). By
assuming that participants who identify as female also identify as girls/women, this study may
unintentionally include participants whose self-identified sex is female but gender identity is not
gir/woman (151). Further research investigating the relationships between the construct of
dieting and other health-related behaviours should consider the unigue roles of racial/ethnic and
gender identity in the engagement of co-occurring risky behaviours among this population.

GEE regression models that use cluster-specific models (e.g., accounting for the study
design of collecting data in different schools) to make population-level assumptions may be
affected by insufficient sample sizes (196), despite the typical robustness of these models. As a
result, when making population-averaged assumptions, these models may under- or over-
estimate the degree of association between parameters if there are too few or no observations

in a particular cluster. One of the models, which revealed that at baseline, dieting was not
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associated with smoking at Year 1, may have suffered from this issue, since a very small
fraction of the sample were current smokers at baseline.

Furthermore, COMPASS study data were collected through self-report measures, which
may not accurately capture girls’ heights, weights, and engagement in the behaviours of
interest. Firstly, as previously detailed in Chapter 4.3.1, the use of a single item to determine
and classify dieting status is limiting. The complexity of dieting, including its duration, associated
methods, and severity (2), cannot be fully observed when using a single item (23). This
measure, then, could only be used as a proxy to identify girls who are intentionally trying to lose
weight, as has been done in previous studies (160,161), and could not distinguish between thos
using healthy and/or unhealthy weight loss behaviours. This may have resulted in an
underestimation of the associations between dieting and each of the outcome behaviours, as
girls who engaged in less extreme forms of dieting were classified with those engaged in more
severe weight loss methods.

The use of self-report measures may not accurately reflect girls’ BMI status and
engagement in risky behaviours. Adolescent girls often under-report their weight (185,197), and
given the noted discrepancy between this sample’s prevalence of obesity and that of objective
CHMS data, this is also likely in this study. A previous study using subsets of the COMPASS
sample found that self-reported and objectively-measured height and weight data were not
significantly different (ICC = 0.84) (171), but the possible impacts of social desirability biases
and body dissatisfaction among this population on misreporting height and/or weight (185) must
be considered. Data on height/weight were also missing for a quarter of the girls at Year 1;
although this constrained the investigation of relationships between self-reported BMI and each
of the outcome variables of interest, demonstrated patterns of behaviour among girls in this
heterogeneous group may be indicative of unique behavioural clusters that should be explored
in future research. Self-report measures for each of the outcome behaviours (smoking, binge

drinking, and breakfast-skipping) and their previous validity/usage in other studies, detailed in
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Chapter 4.3.2, may also be subject to similar reporting biases among adolescent girls in this
sample. Rates of non-response for each of these outcome measures were low (Chapters 6.1.1
and 6.3).

An additional limitation of this study is the longitudinal design and resulting missing data.
As formerly detailed in Chapter 4.2.4, data were available for just over half of the girls from Year
1 who would have been eligible to participate in Year 3. Although we cannot ascertain the true
reasons behind the participant dropout, which may include switching schools, absenteeism, or
having a spare class period, we may be missing data from girls who missed school and are at a
greater risk of engaging in more risky behaviours (155,156). This may have resulted in an
under-estimation of the association between dieting and these other behaviours. Further, data
are missing for one-fifth of the sample at Year 2, and GEE analyses cannot distinguish whether
these data are missing completely at random. Exploratory sensitivity analyses found that these
girls differed from participants who had data available on all three time points on a variety of
behaviours, and so their treatment in the study as having only two time-points may under-
estimate the association between dieting and other behaviours. However, the decision to
include these girls in the study was made to avoid eliminating a significant portion of girls who
may have been at greater risk of engaging in each of the outcome behaviours in Year 3.

Finally, by design, this study did not consider the possible role of the school and broader
socio-environmental context on engagement in risky health-compromising behaviours. The
intra-class correlations for each of the outcome variables highlighted the variability that could be
accounted for at the school level (10.9% for smoking, 5.3% for binge drinking, 2.3% for
breakfast-skipping). Although the focus of this study was on investigating the relationship
between and clustering of dieting with other healthy-compromising, risky behaviours, future
research should consider the potential role of the broader school environment (e.g.,
programming and resources, policies) on the uptake of multiple behaviours among adolescent

girls.
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7.6 Study Strengths

The present study had several strengths. Firstly, many of the survey questions and
measures used to assess the outcome behaviours of interest had been previously validated
(Chapter 4.3.2). Despite the limitations of self-reported data, as previously described, the
measures used to assess each of smoking, binge drinking, and breakfast-skipping have been
previously validated and/or used in prior research, which allows for comparison of this sample’s
results with those of other studies.

Secondly, the longitudinal design of this study contributes significant knowledge to this
area of research. Longitudinal analyses allow for conceptualizing how behaviours and risk
factors can predict the occurrence of risky behaviours and their clusters by establishing their
temporality (118,172). Although previous work has investigated how dieting may predict the
onset of each of these behaviours individually, no known work has examined how dieting may
predict engagement in established clusters of multiple risky behaviours. Furthermore, the
established relationship of dieting preceding the other behaviours with which it clusters allows
for opportunities to sequence prevention initiatives among youth more carefully (124).

Thirdly, this study’s use of GEE modelling allowed for the observation of population-level
averages over repeated measures (153,154). Despite the limitation of intermittently missing
data among a portion of the girls in the sample, which is common in longitudinal research (157),
GEEs are robust in their modelling of incomplete data (173,174) because they do not impose a
variance structure on the data and can account for variance outside of pre-determined
covariates.

Finally, this study makes use of a novel systems framework to investigate how dieting
clusters with and predicts the onset of other risky behaviours. Although the co-occurrence of
health-compromising behaviours among adolescents is being emphasized as an area of

significance in chronic disease prevention in Canada (90), little work has been done to
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conceptualize how these behaviours, their drivers, and risk factors for chronic disease connect

with one another through a systems perspective.

65



7.7 Implications for Future Research

The results from the present study demonstrate some implications for future research.
Future research in the area should investigate systems approaches to prevention at the school
level, which is mostly siloed and segregated by health issue (91-95,118). Few multi-component
intervention programs have been effectively evaluated, and to the author’s knowledge, there is
no research evaluating the effectiveness of school-based policies or programs targeting more
than two health-compromising behaviours at once. Although it was outside the scope of this
project, future research in this area should also consider the role/impact of school-level policies
and programs on behavioural clustering. Furthermore, the use of a systems approach may be
supplemented by the use of systems-based analytic approaches, such as agent-based
modelling (ABM) and system dynamic causal loop diagramming (17,84,88,181,198). These
methods of analysis allow for thorough investigations of policies prior to their implementation,
including the prediction of possible unanticipated consequences and tailoring prevention efforts
to include risk factors for multiple behaviours (17,181).

In an observational analysis of health-related behaviours in three international samples,
Lippke et al. found evidence for persistent health-promoting behavioural clustering among
adults in addition to established health-risk clustering (68). Future research may benefit from
including health-promoting behaviours in a systems framework, as changes to policies that aim
to promote health (e.g., teaching parents about the risks associated with obesity) may actually
hinder health-promoting behaviours (parents incorrectly relay these messages to their children,
resulting in decreased body satisfaction (199)).

Finally, this study’s use of a gender lens to explore how risky health behaviours cluster
with dieting among adolescent girls may provide a foundation for future research focused on
how these behaviours coalesce in boys and non-binary gender-identifying youth. Research has

shown that the body ideals of boys differ significantly from that of girls’, and that they often use
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alternative forms of weight management to achieve this (28,31,35), which may have a different
impact on how their forms of weight management cluster with the behaviours of interest in this

study.
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7.8 Implications for Policy and Practice

Overall, the complexity of using a systems approach to frame the clustering of
behaviours among adolescent girls may be difficult to translate into practice, considering the
vast multitude of dynamic, ever-changing factors that compose a system (17,110,181).
However, a recognition that behaviours are inter-related has implications for school-based
prevention programming, which can aim to be comprehensive and consider the role that dieting
may play in the prevention of other health-compromising behaviours. Multi-component
programming may benefit from this study’s conclusion that dieting significantly predicts the
initiation of smoking, binge drinking, and breakfast-skipping among girls. Dieting prevention
initiatives should not only be added as a supplement to existing initiatives targeting the
prevention of the aforementioned behaviours, but should also be sequenced before girls begin
to engage in weight management practices. Research suggests that dieting among girls begins
as early as 6 to 8 years old (2,4), and so targeted prevention among this population should
commence before the onset of weight management-related behaviours. Comprehensive
programming that addresses multiple risk factors may also be more cost-effective for schools,
as their implementation would involve fewer resources and effort from teachers and staff than
separate programming for each health-related issue.

This is especially pertinent given the current dominant focus on obesity prevention and
the promotion of healthy weights in public health and school-based health promotion initiatives
(85,86,175,200). Obesity prevention policies and programming efforts to reduce weight in the
population, such as BMI report cards in the United States and the Healthy Kids Community
Challenge in Ontario, that do not address psychosocial contributors to weight may
unintentionally promote dieting and weight loss among girls (64,66,201,202) and result in an
increased risk of the associated health consequences that occur as a result of dieting, including

eventual weight gain (5,8,24), an example of policy resistance. Prevention programming that
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includes a weight and/or dieting component should also be gender-focused, considering the
impact that gender may have on the clustering of dieting with other health-compromising
behaviours among youth.

Finally, given the pervasiveness of dieting among the population, interventions to clarify
messaging around body weight and to enhance body image among adolescent girls is critical to

stem the negative implications that may occur across the lifecycle.
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Chapter 8

Conclusion

Over half of Canadian adolescent girls are dieting to lose weight. This is associated with
several negative health consequences, as well as an increased likelihood of engaging in
multiple risky, health-compromising behaviours. These behaviours, which often begin and
develop during the period of adolescence, tend to track into adulthood and increase chronic
disease risk. In using a systems science complexity lens to investigate how dieting and other
risky behaviours are inter-related among adolescent girls, we may be able to develop more
comprehensive, multi-faceted prevention programs and policies that effectively improve overall
health among youth. This is especially pertinent in our current health research context, where
obesity prevention initiatives encourage youth to focus on achieving healthy weights, with little
regard for the unanticipated consequences that are associated with intentional weight loss. The
present study provides a foundation of evidence for future research to investigate how these
risky behaviours co-occur among girls and the overall complex system of drivers that contribute

to youth health.
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Appendix A

COMPASS Student Questionnaire

= About You

1. What grade are you in?

Grade 9

Grade 10
Grade 11
I Grade 12

YQ00

r"'\
s

2. How old are you today?

13 years or younger
14 years

15 years

16 years

17 years

18 years or older

00

N
AN

QCOC

3. Are you female or male?

4. How would you describe yourself? (Mark all that apply)
O White

2 Black

Asian

Abaoriginal (First Nations, Métis, Inuit)
Latin American/Hispanic

Other

slelele]

-
.

5. About how much money do you usually get each week to spend on yourself or to save?
{Remember to indude all money from allowances and jobs like baby-sitting, delivering papers, etc.)

s

) Zero

2 $1to %5

) $6to $10

O $11to $20

O $21to $40

O $41to $100

2 More than $100

1 do not know how much money | get each week

6. How do you usually travel to and from school?

To school From school
(2 By car (as a passenger) () By car (as a passenger)
O By car (as a driver) O By car (as a driver)
O By school bus ) By school bus
2 By public bus (' By public bus
O By walking O By walking
O By bicycling O By bicycling
O By subway or streetcar 2 By subway or streetcar
O Other, O Other
| ||
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7. How tall are you without your shoes on? (Please write your height in feet and inches OR in
centimetres, and then fill in the appropriate numbers for your height.)

O 1 do not know how tall | am

"My height is feet inches"

OR

"My height is centimetres”

)

v

Height
Feet | Inches
CRNCIC)
@®|ow
@ = | OR
@ @
® &
@ @
®
@

Haight

Centimeires|

e
1O

iy
14

@.

o®

DO

@@
ole;
o]c;
®0
®®
ol
@@
06

Example:
My heightis5H7 in
Height
Feet | Inches
o | e0
@ | @a
@ @
@| @
@l @
® ®
® ®
@ [
@
&

8. How much do you weigh without your shoes on? (Flease write your weight in pounds OR in
kilograms, and then fill in the appropriate numbers for your weight.)

O 1 do not know how much 1 weigh

"My weight is
OR
"My weight is

pounds”

kilograms"

n

Weight Weight
Pounds Kilograms
@@ @ (@ @ @
OO ololo]
elole @
[etele) lele)]
@@ |OR | @o
&E EE
®® 1610,
olv) o]o)
@@ [o]o)

Example:

My weight is 127 |bs
Weight
Pounds

LEmE

L_JOlo

el lo;

@@mE

@@

®E

BE

o] ]

®

@3

9. How much time per day do you usually spend doing the following activities?

For example: If you spend about 3 hours watching TV each day, you will need to fill in the 3 hour circle, and
the 0 minute circle as shown below:

a) W atching/streaming
TV shows or movies

a) W atching/streaming
TV shows or movies

b) Playing video/computer
games

c) Doing homework

d) Talking on the phone
e) Surfing the internat
f) Texting, messaging, emailing

(note: 50 texts = 30 minutes)
a) Sleeping

@ @ @
@ @ @
@ O @
@ © @
@ @ @
W @ @
o @ @
@ O @

)

Hours

@ @ @ O
Hours

D @ @& O
®@ ®@ ®@ @
® @ @ O
@ @ & @
® @ @ 0
@ @ @ O
® @ @ O

000000000000 000000000000
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®

@

€

=

O

@

@

@

@

Minutes
® © @& @®
Minutes
@ @ @ @
@ @ @ &
@ G @ @
@ 6B @ @
@ @ @ &
@ @ @ &
@ @& @ @
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15.

16.

17.

18.

19.

20.

21.

22.

Do you participate in before-school, noon hour, or after-school physical activities
organized by your school? (e.g., inframurals, non-competitive clubs)

O Yes

) No

' Mone offered at my school

Do you participate in competitive school sports teams that compete against other
schools? (e.g., junior varsity or varsity sports)

2 Yes
O No
) None offered at my school

Do you participate in league or team sports outside of school?
O Yes

) No

) There are none available where | live

On how many days in the last 7 days did you do exercises to strengthen or tone your
muscles? (e.g., push-ups, sit-ups, or weighi-training)

O 0days O 4days
= 1 day O 5days
O 2 days () 6days
O 3 days O 7 days

How do you describe your weight?

~y

2 Very underweight
O Slightly underweight
2 About the right weight
' Slightly overweight
O Very overweight

Which of the following are you trying to do about your weight?

0 Lose weight
O Gain weight

0 Stay the same weight
' lam not trying to do anything about my weight

How much do your parents, step-parents, or guardians encourage you to be physically
active?

O Strongly encourage

> Encourage

2 Do not encourage or discourage
O Discourage

2 Strongly discourage

How much do your parents, step-parents, or guardians support you in being physically
active? (e.g., dnving you to team games, buying you sporting equipment)

O Very supportive

' Supportive

2 Unsupportive

p-

) Very unsupportive
000000000000000000000000 [serial]
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'Healthy Eating

2 | eat breakfast every day

| don't have time for breakfast
The bus comes too early

| sleep in

I'm net hungry in the morning

| feel sick when | eat breakfast
I'm trying to lose weight

There is nothing to eat at home
Other

00

"
A

20000

"
A

C

24. In a usual school week (Monday to Fride?jw, on

how many days do you do the tollowing?

a) Eat breakfast

b) Eat breakfast provided to you as part of a school program

c) Eat lunch at school - lunch packed and brought from home

d} Eat lunch at school - lunch purchased in the cafeteria

e) Eat lunch purchased at a fast food place or restaurant

f) Eat snacks purchased from a vending machine in your
school

g) Eat snacks purchased from a vending machine, corner
store, snack bar, or canteen off school property

h) Drink sugar-sweetened beverages (soda pop, Kool-Aid,

Gatorade, etc.) Do not include diet/'sugar-free drinks

i) Drink high-energy drinks (Red Bull, Monster, Rock Star, etc.)

i) Drink coffee or tea with sugar (include cappuccino,
frappuccino, iced-tea, iced-coffees, etc.)
k) Drink coffee or tea without sugar

days do you do the following?

a) Eat breakfast
b} Eat lunch

c) Eat foods purchased at a fast food place or restaurant

None

9]

25. On a usual weekend (Saturday and Sunday), on how many

1
day

O
O

O
o
O

d) Eat snacks purchased from a vending machine, corner store, snack bar,

or cantegn

e) Drink sugar-sweetened beverages (soda pop, Kool-Aid, Gatorade, etc.) Do not

include diet/'sugar-free drinks

f}) Drink high energy drinks (Red Bull, Monster, Rock Star, etc.)

g) Drink coffee or tea with sugar (include cappuccino, frappuccino, iced-tea,

iced-coffees, etc.)
h} Drink coffee or tea without sugar

94

O 0 ¢ O

9]

o O

@)

Mone

O

B

23. If you do not eat breakfast every day, why do you skip breakfast? (Mark all that apply)




Your Experience with Smoking

30. Have you ever tried cigarette smoking, even just a few puffs?

O

~
o

Yes
No

31. How old were you when you first tried smoking cigarettes, even just a few puffs?

©

| have never done this

) | do not know

D

)
A

D000C

s
b,

8 years oryounger O 14 years

9 years 2 15 years

10 years ~ 16 years

11 years O 17 years

12 years > 18 years or older
13 years

32. Do you think in the future you might try smoking cigarettes?

00

et
~

o

Definitely yes
Probably yes

3 Probably not

Definitely not

33. If one of your best friends was to offer you a cigarette, would you smoke it?

~
L

Q

|'-‘|
L
5

WA

Definitely yes
Probably yes
Probably not

Definitely not

34. At any time during the next year do you think you will smoke a cigarette?

o
o)

~
o

O Definitely yes

Probably yes
Probably not
Definitely not

35. Do you think it would be difficult or easy for you to get cigarettes if you wanted to smoke?

O

O E

&)

Difficult

asy
| do mot know

36. Have you ever smoked a whole cigarette?

™
A

a

Yes
No

37. Have you ever smoked 100 or more whole cigarettes in your life?

|f-\|
A

o

Yes
No

0000000000000 000000C0000 [serial]
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38. Have you ever smoked every day for at least 7 days in a row?
2 Yes
 No

39. On how many of the last 30 days did you smoke one or more cigarettes?

Mone

1 day

2 to 3 days

4 to 5 days

6 to 10 days

11 to 20 days

21 to 29 days

30 days [every day)

QOCO00000

40. Thinking back over the last 30 days, on the days that you smoked, how many cigarettes did
you usually smoke each day?

O None

A few puffs to one whole cigarette
2 to 3 cigarettes

> 4 to b cigarettes

O 6to 10 cigarettes

O 11 to 20 cigarettes

21 to 29 cigarettes

30 or more cigarettes

41. Your closest friends are the friends you like to spend the most time with. How many of
your closest friends smoke cigarettes?

)

) Mone

2 1 friend

O 2 friends

> 3 friends

O 4 friends

5 or more friends

42. Have you ever tried to quit smoking cigarettes?

| have never smoked

| have only smoked a few times

| have never tried to quit

| have tried to quit once

| have tried to quit 2 or 3 times

| have tried to quit 4 or 5 times

| have tried to quit & or more times

olelelelelele’

43. In the last 30 days, did you use any of the following? (Mark all that apply)

' Pipe tobacco

Cigarillos or little cigars (plain or flavoured)

Cigars (not including cigarillos or little cigars, plain or flavoured)
Roll-your-own cigarettes (tobacco only)

Loose tobacco mixed with marijuana

Bidis (little flavoured cigarettes that are hand-rolled in leaves and tied at the ends with string)
Smokeless tobacco (chewing tobacco, pinch, snuff, or snus)

Nicotine patches, nicotine gum, nicotine lozenges, or nicotine inhalers
Hookah (water-pipe) to smoke tobacco

Hookah (water-pipe) to smoke herbal sheesha'shisha

Blunt wraps (a sheet or tube made of tobacce used to roll cigarette tobacco)

| have not used any of these things in the last 30 days
] ]

Q000

000

-
A

Q00C
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Flease remember that we will keep your

:\Alcohol and Marijuana Use Arewers completely confidential

A DRINK means: 1 requiar sized bottle, can, or draft of beer; 1 glass of wine; 1 bottle of cooler; 1
shot of liquor (rum, whiskey, etc); or 1 mixed drink (1 shot of liquor with pop, juice, energy drink).

44,

46.

47.

48.

50.

In the last 12 months, how often did you 45. How old were you when you first had a drink
have a drink of alcohol that was more of alcohol that was more than just a sip?
than just a sip? ) | have never drunk alcohol
| have never drunk alcohal ) | have only had a sip of alcohol
O 1 did not drink alcohol in the last 12 months O | do not know
Z I have only had a sip of alcohol
) Byears oryounger O 15 years
2 Less than once a month ) 9 years ) 16 years
) Once a month O 10years O 17 years
) 2 or 3 times a month O 11 years 0 18 years or older
2 Once a week O 12 years
2 2 or 3 times aweek 0 13years
0 41to 6 times aweek ) 14 years
O Every day

In the last 12 months, how often did you have 5 drinks of alcohol or more on one occasion?

| have never done this

| did not have 5 or more drinks on one occasion in the last 12 months
Less than once a month

Once a month

2 to 3 times a month

Once a week

2 to 5 times a week

Daily or almost daily

elelolelele

D0C

I
s

In the last 12 months, have you had alcohol mixed or pre-mixed with an energy drink such
as Red Bull, Rock Star, Monster, or another brand?

)

2 | have never done this

) | did not do this in the last 12 months
O Yes

2 1 do not know

In the last 12 months, how often did you use 49, How old were you when you first used

marijuana or cannabis? (a joint, pot, weed, hash) marijuana or cannabis?
O | have never used marijuana O | have never used marijuana
O | have used marijuana but not in the last 12 months | do not know
) Less than once a month
2 Once a month ) 8vyears oryounger O 14years
2 2 or 3 times a month O Qyears O 15years
O Once a week y O 10years O 16years
2 2 or 3 times a week 2 11 years O 17 years
O 41to 6 times a week O 12years ' 18 years or older
() Ewvery day ) 13years
Do you think it would be difficult or easy for you to get marijuana if you wanted some?
O Difficult
3 Easy
2 | do not know

000000000000000000000000 [serial]
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Appendix B

Table 11: Associations between participation at Year 2 and various parameters at Years 1 and 3 among

adolescent girls in the COMPASS study (N=3,386)

Participation in Year 2

Chi-Square (x?)

Parameter Yes (%) No (%)

Yes 1523 (78.2) 425 (21.8)

Dieting at Year 1 0.75
No 1142 (79.4) 296 (20.6)
Yes 1541 (78.4) 425 (21.6)

Dieting at Year 3 0.36
No 1122 (79.2) 294 (20.8)
Underweight 34 (73.9) 12 (26.1)
Healthy weight 1660 (79.8) 533 (20.3)

BMI at Year 1 Overweight 253 (74.9) 85 (25.1) 5.18
Obese 70 (78.7) 19 (21.3)
Not stated 674 (78.0) 190 (22.0)
Underweight 20 (69.0) 9 (31.0)
Healthy weight 1816 (80.2) 448 (19.8)

BMI at Year 3 Overweight 282 (72.7) 106 (27.3) 14.17*
Obese 111 (79.9) 28 (20.1)
Not stated 457 (77.1) 136 (22.9)
Yes 79 (68.1) 37 (31.9)

Smoking at Year 1 8.06*
No 2612 (79.1) 691 (20.9)
Yes 214 (74.6) 73 (25.4)

Smoking at Year 3 3.20
NG 2472 (79.1) 654 (20.9)
Yes 264 (70.8) 109 (29.2)

Binge drinking at Year 1 15.54**
No 2421 (79.6) 619 (20.4)
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v 605 (74.2) 210 (25.8)
es -
Binge drinking at Year 3 12.55

N 2076 (80.1) 517 (19.9)

0

Breakfast-skipping at Yes 1327 (76.1) 417 (23.9) 15,84+
Year 1 No 1326 (81.7) 297 (18.3)
Breakfast-skipping at Yes 1388 (76.9) 418 (23.1) 8.66*
Year 3 No 1271 (81.0) 298 (19.0)

*p-value of < 0.05, **p-value of < 0.001
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Appendix C

Table 12: Relationship between weekday and weekend breakfast consumption among adolescent girls in
Year 1 of the COMPASS study (N=3,386)

D t kfast on th k .
ays ate breakfast on the weekend Chi-Square
2
0 1 2 9
0 123 166 245
1 34 100 200
Days ate ) 16 81 250 "
breakfast during 1095.87
the school week 3 23 79 311
4 14 47 197
5 55 157 1269

*p-value of < 0.05, **p-value of < 0.001
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