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ABSTRACT

Introduction: Currently, 1 in 7 children are classified as obese, which represents an obesity rate
two times higher than that of the last 25 years. Part of the solution to address the positive energy
balance underlying weight gain is to target the specific eating behaviours and factors that lead to
food intake. One widely used tool to measure eating behaviour is the Three-Factor Eating
Questionnaire (TFEQ).

Objective: The primary objective of this study was to validate scores of the 21-item Child
version of the Three-Factor Eating Questionnaire (TFEQ-R21 C), by examining validity
evidence and reliability of TFEQ-R21 C responses in a sample of Canadian children and
adolescents. The secondary aim was to examine the associations between the TFEQ-R21 C
factors and body mass index (BMI) z-scores and food/taste preferences.

Methods: The participants consisted of a sample of 158 children, 63 boys (mean age: 11.5 + 1.6
years) and 95 girls (mean age: 11.9 £ 1.9 years), recruited from English schools in the Ottawa
area. To assess eating behaviour, participants filled out the TFEQ-R21 C, the Power of Food
Scale, and the Leeds Food Preference Questionnaire. Height and weight measurements were
taken using a stadiometer and a digital scale. An exploratory factor analysis with oblique rotation
and an item analysis were conducted to determine the factor structure and validity of the
questionnaire. A median split on Cognitive Restraint (CR), Internal Uncontrolled Eating (UE 1),
External Uncontrolled Eating (UE 2), and Emotional Eating (EE) was used to dichotomize
factor-based scores into high and low categories for each factor, to allow for group comparisons.
Bivariate correlations explored relationships between weight, BMI and BMI z-score, and food
and taste preference, by sex and age group. To determine if BMI, BMI z-scores, and food/taste
preferences were associated with factor scores of the TFEQ-R21 C, two-way ANOVAS were
conducted.

Results: The exploratory factor analysis replicated the Emotional Eating (EE) and Cognitive
Restraint (CR) scales of the original TFEQ-R21, whereas the global factor of Uncontrolled
Eating (UE) produced two subscales: Internal Uncontrolled Eating (UE 1) and External
Uncontrolled Eating (UE 2). Item 17 did not load onto any of the factors and was subsequently
removed. The four-factor model, with item 17 removed (FFEQ-R21 C: 20-item Child version
Four-Factor Eating Questionnaire), accounted for 41.2% of the common variance in the data and
showed good internal consistency (o= 0.81). The factors of UE 1 (r= 0.27, p<0.001), UE 2 (r=

\'%



0.36, p<0.0001), and CR (r= 0.20, p= 0.04) correlated significantly with EE. Younger children
reported higher UE 1 scores [F(1,143)= 3.99, p=0.048, f’= 0.028] and CR scores [F(1,143)=
3.99, p= 0.001, f>= 0.089]. Boys who reported a high UE 1 scores had a significantly higher
weight [F(1,58)= 6.44, p=0.014, f>= 0.117 ] and BMI z-scores [F(1,58)= 4.45, p=0.039,
f2=0.083], compared to those who reported low UE 1 scores. Children with overweight or obesity
[F(1,143)= 2.75, p<0.001. f>= 0.035] reported higher EE scores, compared to children of normal
weight. Children with high UE 1 scores reported greater preference for high protein and fat
foods, and high fat savoury (HFSA) and high fat sweet (HFSW) foods, compared to those with
low UE 1 scores. Higher preference for high protein, fat, and carbohydrate foods, and HFSA,
HFSW, and low fat savoury foods (LFSA) foods was found in children with high UE 2 scores,
compared to those with low UR 2 scores. Children and adolescents with low CR scores reported
greater preference for high protein, carbohydrate, and fat foods, compared to those who reported

high CR scores.

Discussion: This study showed adequate reliability and validity evidence of the TFEQ-R21 C
scores, and that the questionnaire is best represented by a 20-item four-factor model in our
sample. The FFEQ-R21 C was able to identify relevant eating behaviour traits associated with
higher BMI z-scores and food preferences in both sexes and age groups, which were mainly in
accordance with previous findings in children and adolescents. These results support the utility
of the questionnaire for the assessment and identification of problematic eating behaviour and
food preferences in the Canadian pediatric population. Younger children reported higher
influence of the psychological constructs of eating behaviour (CR, UE 1, UE 2, and EE),
compared to older children. This study provides preliminary evidence that FFEQ-R20 is a
reliable and valid self-report tool to measure eating behaviour in children and adolescents to
characterize those at higher risk for excess weight. However, further research is needed to
examine the validity of the questionnaire in larger samples and in other geographical locations
across Canada, as well as the inclusion of extraneous variables such as parental eating behaviour,

socioeconomic status, and physical activity levels.
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PRELUDE TO THESIS

In my thesis | have used the data I collected from Ottawa schools, for the multi-site study
to validate the TFEQ-R21 C. Ethics approval for the study was provided by the Children’s
Hospital of Eastern Ontario Research Ethics Board, the University of Ottawa Research Ethics
Board, and the Ottawa-Carleton Research and Evaluation Advisory Committee (OCREAC,;
please see Appendix).

In Chapter 1 of the thesis, | provide a general introduction of the content followed by a
comprehensive literature review of the development, validation, and utility of the Three-Factor
Eating Questionnaire in measuring eating behaviours in adult populations and child/adolescent
populations. In Chapter 2 the research objectives and hypotheses are outlined. Chapter 3 contains
an outline of the methods. Chapter 4 contains the statistical analyses used, and the results of the
study. Chapter 5 contains the global discussion of the study, which includes a discussion of the
results presented in Chapter 4, within the context of current published literature, significance and
practical implications, limitations of the study, and areas for future research. Chapter 6 contains
the references and appendices cited in the thesis. The appendices include ethics approval
documents, copies of the information letters, consent and assent forms, and copies of the

questionnaires that were administered.
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CHAPTER 1
Introduction

The percentage of Canadian children with overweight and obesity has increased
significantly over the past decade ). Currently, 1 in 7 children between the ages of 2-17 are
classified as obese ), which represents an obesity rate two times higher than that of the last 25
years . Pediatric overweight and obesity are currently one of the largest persistent public health
issues . Excess weight, in children and adolescents, is a risk factor for a variety of chronic
diseases, including hypertension, type 2 diabetes mellitus, cardiovascular disease, and certain
types of cancer ®. Overweight has also been found to be linked to emotional health issues, low
self-esteem ©, stigmatization ©, poor academic performance, and lower quality of life in
children and adolescents . Furthermore, obesity places a significant burden on the Canadian
health care system via direct and indirect costs associated with comorbidities . Although the
health and economic consequences of obesity are well established, obesity is a complex and
multi-factorial condition with no easy solutions for treatment or prevention .

The World Health Organization (WHO) stated that the dual cause of overweight and
obesity is increased intake of foods that are high in energy and an increase in physical inactivity
®  The ecological model of obesity suggests that overweight and obesity in children and
adolescents are mediated by modifiable risk factors such as dietary intake and physical inactivity
®)_ Dietary intake, eating behaviours, appetite, and physical inactivity in the pediatric population
are linked to the obesogenic environment that children and adolescents are currently living in;
this environment imposes factors that encourage overeating or increased energy intake in the
form of energy and sugar-dense foods, passive overconsumption %, and sedentary behaviour,

which in turn may lead to overweight or obesity ™. As eating behaviours are one factor



affecting weight gain, part of the solution to overcoming these rising rates of obesity is
understanding the link between eating behaviours, weight status, and outcomes. Specific eating
behaviours have been linked to weight gain in children and adolescents 3 4 19: however, the
ability to accurately and conveniently measure these traits towards food intake and eating
behaviours, especially in Canada, remains an important understudied research area.

One widely used tool to measure eating behaviour is the Three-Factor Eating
Questionnaire (TFEQ) developed by Stunkard and Messick *®. The TFEQ is a self-assessment
scale based on the Restraint Theory proposed by Polivy and colleagues ", and the Latent
Obesity Theory proposed by Meyer and Pudel “®. The TFEQ measures eating behaviour in
response to social, environmental, and emotional factors. The TFEQ measures: 1) Dietary
Restraint (restriction of food intake to control weight), 2) Disinhibition (tendency to overeat
opportunistically), and 3) Hunger (responsiveness to internal hunger sensations) “®. The TFEQ
has been studied in a wide variety of adult samples, and evidence has been provided
demonstrating that eating behaviour is an important determinant of obesity and has implications
in weight loss interventions %29 |t has been established that the factors of Disinhibition and
Restraint are highly associated with body weight and weight loss success % 1%

The TFEQ has recently been revised into a 21-item questionnaire (TFEQ-R21) utilizing
the same items as the original TFEQ, but assessing slightly different factors: 1) Restraint
(unchanged), 2) Uncontrolled Eating (eating in response to food palatability and likelihood of
overeating), and 3) Emotional Eating (eating in response to negative moods) @9 The
Uncontrolled Eating and Emotional Eating subscales of the TFEQ-R21 were shown to have
utility in predicting weight gain and weight loss success in obese and non-obese adult samples

9 Emotional Eating was also found to be associated with overweight and obesity *9.



Despite the widespread research on the utility of the TFEQ in adult samples, in both
clinical and non-clinical settings (6 20: 21 22: 23; 24 25 26; 27; 28, 29, 30: 3L 32) ' anq recent validity and
reliability evidence of TFEQ-R21 C responses in children and adolescents “* ) no research to
date has reported on the utility or validation of the instrument in child and/or adolescent
populations in Canada. Due to the utility of the TFEQ-R21 in adult populations, the development
and validation of a child version of the questionnaire may be useful in elucidating relationships
between eating behaviours and weight in the pediatric population. The development and
validation process of the questionniare is a necessary preliminary step in developing tailored
interventions, focusing on individual eating behaviours affecting weight, aimed at preventing and

managing obesity across diverse pediatric populations.

Literature Review

Principles of Eating Behaviour

Much research in the area of obesity has focused on the biochemical and physiological
factors that contribute to excess weight ©®, but there is a need to consider the factors that affect
food intake, which in turn contribute to overweight and obesity in children and adolescents.
Obesity is the result of excess food intake and/or inadequate energy expenditure, otherwise
known as energy imbalance 33 Positive energy balance is often the result of lifestyle, dietary
intake, and food preferences ©® resulting from eating behaviours % *» and appetitive
responsiveness ©®. Eating behaviour is a complex and multi-faceted construct in which

physiological, psychological, social/cultural, and genetic factors all play a role in influencing



food intake ®*. Part of the solution to address the positive energy balance underlying weight gain
IS to target the specific eating behaviors and factors that lead to food intake.

A significant advancement in the understanding of eating behaviour, in relation to
obesity, was the concept of Restrained Eating % 3". Considered to be the underlying principle in
understanding eating behaviour, Restrained Eating is the habit of restricting food intake to
control weight ©®. Herman and Mack ©® hypothesized that unconventional eating behaviours
resulted from a conflict between the desire to eat and the desire to restrict food intake to control
weight. The theory proposes that overweight can be the result of chronic dieting, which in turn
leads to overeating. The Restraint Scale, which evaluates eating behaviour in response to 3
different stimuli, i.e., preloads of food and alcohol, and dysphoric moods, was developed to
measure differences in eating behaviours ©”. The scale was divided into two factors: Weight
History and Concern with Food and Dieting ©”. Herman and colleagues ®® *”) studied normal
weight college-age women using the Restraint Scale and found that participants who scored high
on the Restraint Scale consumed more after the preloads of food than individuals who scored
lower when given a larger amount of preload of food ©®. This suggests that there must be a
cognitive behavioural component to Restrained Eating ©®. Herman and Mack ©® explained this
cognitive behavior component as ‘counter-regulation and it is hypothesized to be the result of
disinhibition. This idea of disinhibition was further explored using inherent disinhibitions of
alcohol and dysphoric moods, and it was found that both disinhibitions increased food intake in
restrained eaters, but not in unrestrained eaters ©°.

Concurrently, Meyer and Pudel “® developed the idea of latent obesity, which is the
concept that if individuals were once obese, they would exhibit the eating behaviours of obese

individuals due to their inability to control their food intake. Subsequently, to investigate this



idea of latent obesity, Meyer and Pudel ‘® developed the Latent Obesity Questionnaire, a scale
to identify individuals who were of a normal weight but did not slow their rate of consumption
during a meal (18), Using the Latent Obesity Questionnaire, it was found that individuals without
obesity slowed their rate of eating as compared to individuals with obesity, except for the latent
obese individuals, who maintained a normal weight due to their ability to restrict food intake
despite their biological predisposition for obesity 9.

Further research indicated that there were several issues with the Restraint Scale and the
Latent Obesity Questionnaire (16 18 38:3%40:41:42) ‘Tha Restraint Scale was unable to accurately
predict the eating behaviour of obese individuals and the construct validity of the instrument was
not confirmed, due to a confounding factor of weight fluctuation @& 3% 40442 1 addition,
multiple studies were unable to validate the Latent Obesity Questionnaire, as it was unable to
identify individuals who were obese and simultaneously restrained their eating ® *®. Although
there were several issues identified with the Restraint Scale and the Latent Obesity

Questionnaire, these tools became the basis for a more refined measure of Dietary Restraint: the

TFEQ °,

Development of the Three-Factor Eating Questionnaire (TFEQ)

In obesity research, one of the most widely used questionnaires for the evaluation of
behavioural and cognitive factors of food intake is the TFEQ ®. The TFEQ is based on the
Restraint Theory proposed by Polivy and Herman @, and the Latent Obesity Theory proposed
by Meyer and Pudel ®. Stunkard and Messick “® noted that the Restraint Scale had inherent

flaws, but the concept in measuring restrained eating behaviour was robust. The issues identified



with the Restraint Scale and the Latent Obesity Questionnaire prompted the creation of the
TFEQ through exploratory factor analysis, using collated items from the two pre-existing
questionnaires and 17 newly created items ®®. This collated questionnaire was administered to a

sample of individuals who expressed either restrained or unrestrained eating ®

. The responses
from the initial 67-item questionnaire were factor analyzed and the devised factor structure was
used to develop and validate the 51-item version of the questionnaire ®. This process resulted
in the establishment of the three stable factors, known as the factor structure. These factors
include: 1) Restraint (restriction of food intake to control weight) (21 items), 2) Disinhibition
(tendency to overeat opportunistically) (16 items), and 3) Hunger (responsiveness to internal
hunger sensations) (14 items) ®®. The new Hunger factor seemed to resolve the issues with the
additional weight fluctuation items that were identified by Drewnowski et al. ©® in the Restraint
Scale. These factors were replicated in several samples of free eaters and dieters @9,
Disinhibition was able to predict weight changes in individuals with depression, and both
Disinhibition and Restraint factors were highly associated with body weight and weight loss
success 9.

During the same time, the Dutch Eating Behaviour Questionnaire (DEBQ) “® was also
developed to address the issues identified with the Restraint Scale %39, Since the questionnaires
appeared to be similar in their concept of restrained eating, two reviews comparing the Restraint
Scale ", the TFEQ “®, and the DEBQ “® were conducted “4“*®. The DEBQ and TFEQ have
both reported high internal consistency of the restraint scales ® “¥: hoth questionnaires
accurately measure restriction of food intake “®, concluding that both measures offer a suitable

alternative to the Restraint Scale ““. However, Allison et al. “¥ noted that the TFEQ

demonstrated better discriminant validity with respect to social desirability bias, as compared to



the Restraint Scale and the DEBQ. An important distinction between the DEBQ and the TFEQ is
the absence of questionnaire items addressing hunger in the DEBQ. The items were not included
in the DEBQ as they were argued to represent different ends of the spectrum for both Emotional
Eating and External Eating and researchers did not want the hunger items to influence the true
concepts measured by the factors “®. However, sensitivity to internally based hunger is an
important factor to differentiate eating in response to internal or external cues to determine the
appropriate interventions. Additionally, Ogden “® noted that the restraint scale of the DEBQ
might not be unidimensional as originally hypothesized “®. Furthermore, the TFEQ has been
used in a wide-range of populations and interventions and has been adapted to many cultures and

languages.

The Utility of the TFEQ in Predicting Eating Behaviours

Since the development of the TFEQ 19 it has proven to be useful in the ability to predict
various aspects of eating behaviour. Firstly, associations between Body Mass Index (BMI) and
factors of the TFEQ have been found. Higher scores in either the Restraint % 47 %49 or the
Disinhibition and Hunger subscales in the TFEQ ©® *%59 have heen found to be associated with
higher BMI. It has been found that women generally have higher scores on the Restraint factor,
compared to men “¥ %152 Research has also demonstrated that individuals with obesity have
higher scores on the Disinhibition @& 3% 3 and Hunger factors % °3. Numerous studies
examining the efficacy of weight loss interventions have also found that individuals who
experience an increase in Restraint scores and a decrease in Disinhibition scores have better

weight-loss success 3 545556,



The TFEQ has been used to assess eating behaviour in overweight and normal- weight
individuals ®* % 3% 50 | indroos and colleagues ®® examined a group of Swedish women
categorized as obese and non-obese to explore the relationship between Dietary Restraint,
Disinhibition, and Hunger with food intake and obesity. They found that the scores of
Disinhibition and Hunger were higher in the obese sample, in comparison to the non-obese
sample, but restrained eating scores were not found to be significantly different between the
samples ©®. Similar to the results of Stunkard and Messick’s ®® research, Lindroos and
colleagues ® found that energy intake and Restrained Eating were negatively associated, while
energy intake, Disinhibition, and Hunger were positively associated in the sample of women
with obesity. These associations were not significant in the in those who did not have obesity,
demonstrating that the eating behaviours assessed by the TFEQ may not have as much of an
influential effect on excess weight ®®. Another group of researchers looked at the effect of
negative moods on eating behaviour in a sample of college students; it was found that the only
factor of the TFEQ involved in eating in response to negative mood was Hunger; this research
represents a link between eating behaviour and emotions (58)

Subsequently, it was found that scores on the Hunger and Disinhibition scales of the
TFEQ predicted the extent to which obese and non-obese females sought help in order to control
their weight and eating behaviours, measured through the different ways they had tried to control
their weight, such as hiring a personal trainer, or taking weight loss supplements Y. Next,
Svendsen and colleagues ©” investigated the effect of orlistat on eating behaviour and binge
eating in a sample of men and women with obesity, in order to gain insight about the relationship
between eating behaviour and weight control behaviours. It was found that the most important

factors for losing excess weight were identified as the Restraint and Disinhibition eating factors



®7) " Additionally, the relationship between impulsivity and eating behaviour in a sample of
women was studied ®?. The results showed that women who scored higher on the Disinhibition
subscale exhibited more impulsive behaviour, suggesting that impulsive behaviour is related to
the likelihood of overeating or binge eating 32 This research outlines the utility of the TFEQ in

establishing links between certain behaviours and eating patterns.

Replication of the TFEQ Factor Structure

Much research has been conducted to validate and replicate the original factor structure
of the TFEQ: Restrained Eating, Disinhibition, and Hunger. Several studies ®*>9 have pointed
to different factor structures than outlined in the original TFEQ “®. Ganley ®® also conducted a
factor analysis of the TFEQ on a sample of women. The factor analysis replicated the Restraint
and Hunger factors of the original TFEQ 19 however, it was found that the factor of
Disinhibition resulted in two distinct factors of Emotional Eating and Weight Liability. In line
with Ganley %, Hyland and colleagues ®* were able to replicate some aspects of the original
factor structure of the TFEQ in a sample of students engaged in a weight loss program. The
Restraint Factor was confirmed in this sample; however, the remainder of the items were
dichotomized in two factors: Emotional Eating and Food Interest . Although the Restraint
factor was replicated in the studies mentioned above %% Westenhoefer % found issues with
the Restraint subscale of the TFEQ when examining a group of female university students.
Participants who scored high on both the Restraint and Disinhibition subscale were more likely
to possess a more rigid type of restrained eating, while participants who scored high on the

Restraint subscale and low on the Disinhibition subscale exercised a more flexible type of



restrained eating Y. Westenhoefer % suggested that Restraint was not a uniform construct and
could be productively broken down into “flexible” and “rigid” types of control. Flexible control
was categorized by low disinhibition scores and low BMI values, and represents a more flexible
type of restraint behaviour, whereas Rigid control was categorized by high disinhibition scores
and a high BMI value ©®Y. Subsequently, Ricciardelli and Williams © obtained a three-factor
structure of the Cognitive Restraint Scale through principal component analysis of a general
population sample of undergraduate students. The three factors obtained were:
Emotional/Cognitive Concern for Dieting, Calorie Knowledge, and Behavioural Dieting Control;
all of the factors were correlated with current and past dieting behaviour, but only
Emotional/Cognitive Concern for Dieting was correlated with Disinhibition and Behavioural
Dieting control correlated with BMI ©?. As the sample used in the study was more representative
of the general population, whereas previous studies have used overweight and obese samples,
Ricciardelli and Williams ©” noted that it is important to explore whether the differing factor
structures obtained are the result of sample-specific variations.

Although the studies above have not been able to fully replicate the factor structure of the
TFEQ, one study by Bond and colleagues ®? confirmed the overall factor structure of the
original TFEQ. When each scale was factor analyzed individually, subscales for the of Restraint,
Disinhibition, and Hunger scales were produced. Bond and colleagues “? utilized an exploratory
factor analysis approach to analyze each subscale individually in a sample of undergraduate
university women; the three-factor structure was found to be replicated. Three Restraint
constructs were identified: Strategic Dieting Behaviour, Attitude to Self-regulation, and
Avoidance of Fattening Foods; three Disinhibition constructs were identified: Habitual

Susceptibility, Emotional Susceptibility, and Situational Susceptibility; and two Hunger
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constructs were identified: Internal Locus for Hunger and External Locus for Hunger. One
limitation of Bond and colleague’s ? research was the failure to measure the applicability of the
TFEQ as a whole. These variances in factor structures produced through factor analysis may be a
result of different populations of focus, implying that the TFEQ needs to be carefully interpreted
when examining clinical versus non-clinical and adults versus child/adolescent samples.

Three subsequent studies were unable to replicate the factor structure observed in the
original TFEQ 248D Mazzeo and colleagues ¥ investigated the factor structure and internal
validity of the TFEQ in a population of female adults, using a confirmatory factor analysis; the
three-factor structure of the Stunkard and Messick’s *® version of the TFEQ did not fit their data
1) Mazzeo and colleagues ©V also tested the fit of the four-factor model proposed by Ganley ©%
and the three-factor model proposed by Hyland et al. ®®. Similar to Stunkard and Messick’s *©
results, it was found that each item loaded onto one factor. The factor structure of the TFEQ ®©
did not fit the data ®®, nor did the factor structure of the modified versions of the TFEQ ©* 9,
Mazzeo et al. ®? noted that more work needed to be done on the factor structure of the TFEQ to
be useful for the evaluation of eating behaviour in clinical settings. Similar to the results of
Ganley ©9, Karlsson et al. “ were unable to replicate the factor structure of the original TFEQ
1% and identified an additional factor of eating behaviour, titled Emotional Eating.
Psychometrically improved versions of the questionnaire have been developed to address these

issues with the construct validity of the questionnaire %29,
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Psychometrically Improved Versions of the TFEQ

TFEQ Revised 18 item. Following the development of the 51-item TFEQ, Karlsson et
al. @ set out to examine construct validity of the TFEQ within a sample of men and women
with obesity, as the TFEQ had yet to be tested on obese and non-obese populations. Karlsson et
al. @ acknowledged that the Cognitive Restraint scale is applicable to different populations ©®),
while the Disinhibition and Hunger scales may require further investigation and refinement.
Using data from participants with obesity, Karlsson et al. “® were able to replicate the construct
validity of the Cognitive Restraint factor, but not the Hunger and Disinhibition factors. Since the
scaling analysis demonstrated that Disinhibition and Hunger measured the same concept of
Uncontrolled Eating, the items from the two factors were merged (six Hunger items and three
Disinhibition items) ®®. The new Emotional Eating factor was found to be reproducible in
subgroups by sex, BMI, and age, based on a sample of 4377 male and female adults with obesity
29 Based on the most valid items selected from the TFEQ with the highest item to scale
correlation, Karlsson et al. ®® created a revised 18-item TFEQ comprised of three factors, i.e.,
Cognitive Restraint, Uncontrolled Eating, and Emotional Eating. Karlsson et al. ®” noted that
this shortened version would be more applicable in clinical settings that require participants to
fill out multiple questionnaires.

Due to the potential utility of the TFEQ-R18 in a wide range of clinical settings, the
subsequent eating behaviour assessment tool became the subject of many studies to determine
the applicability to various populations. The TFEQ-R18 has been applied to Swedish, French,
Greek, and Spanish samples and has shown success in characterizing eating behaviours in obese
and non-obese samples % 2. De Lauzon and colleagues “® explored the applicability and the

ability of the TFEQ-R18 to differentiate eating patterns among the general population, as
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Karlsson et al. “® validated the utility of the TFEQ-R18 in the obese populations uniquely. De
Lauzon et al. ®® found that the TFEQ-R18 was able to differentiate eating patterns in their
sample. Thereafter, Eflag and Linné 62), using the TFEQ-R18, set out to determine if there was
an association between mothers and their children regarding eating behaviour. The results
showed that a higher weight was associated to the factor of Emotional Eating in women, with a
strong link between women and children (female) emotional eating scores ©?. In 2012,
Kavazidou and colleagues ©® adapted the TFEQ-R18 to the Greek population. Similarly, the
researchers found that the TFEQ-R18 was a valid measure of Cognitive Restraint, Uncontrolled
Eating, and Emotional Eating. Recently, a Spanish version of Karlsson et al.’s ®” TFEQ-R18
was developed to assess eating behaviours in a sample of Spanish adults; the factor analysis
replicated the original TFEQ-R18 and the internal consistency reliability was found to be high
(r=0.75-0.87) ©¥). It is clear that cultural differences exist between countries, which emphasizes
the importance of validating the tool for use in different cultures and countries.

Researchers have also investigated the relationship between food preference and eating
behaviour. Looking at a sample of obese and non-obese adults, it was found that participants
who scored higher on the factor of Cognitive Restraint consumed more carbohydrates, sucrose,
and fibre, in comparison to participants with lower Cognitive Restraint scores (65), Using the
TFEQ-R18, De Lauzon and colleagues ¥ examined the relationship between food intake and
eating behaviours in both adults and adolescents. The results showed that adults who scored
higher on the Cognitive Restraint factor indicated eating more healthy foods, such as green
vegetables, and less unhealthy food such as French fries, and sugar and confectionary ®. It was
also found that those adults who scored higher on the Uncontrolled Eating factor indicated

consuming more energy dense foods such as fatty foods ¥. Adolescents were seen to exhibit
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results that were not consistent with the adult sample; adolescents with higher scores on the
Cognitive Restraint factor indicated eating fewer energy dense foods, as opposed to more healthy
foods ®¥. Although the results between adults and adolescents were found to be inconsistent,
these results demonstrate that the questionnaire can distinguish between different eating patterns

and behaviours.

TFEQ Revised 21-item. The TFEQ-R18 ©® was later studied in a sample of Swedish
young male twins, where three items were added to the Emotional Eating scale, to increase the
number of items in the scale and reduce floor and ceiling effects. The three-factor model with
21-items was demonstrated to be stable in the Swedish male sample ©%. A revised, shortened

9 \which is a 21-item

version of the TFEQ has been developed by Cappelleri et al.
questionnaire ®® utilizing the same items as the original TFEQ, but assessing slightly different
factors: 1) Restraint, which is the same as in the original TFEQ, 2) Uncontrolled Eating (eating
in response to food palatability and likelihood of overeating), and 3) Emotional Eating (eating in
response to negative moods). The TFEQ-R21 is composed of 20 questions measured on a four-
point Likert scale and one question on an eight-point numerical rating scale; the factor scores are
produced by calculating the mean score of the set of items in each factor . Cappelleri et al.
evaluated the factor structure and reliability of the TFEQ-R21 in a clinical sample of patients
with and without obesity, as well as a non-clinical sample composed individuals with and
without obesity through a web-based survey. Cappelleri et al. ** replicated the factor structure of

the TFEQ-R21. The Uncontrolled Eating and Emotional Eating subscales of the TFEQ-R21 were

shown to have utility in predicting weight gain and weight loss success in obese and non-obese

14



adult samples “*). Emotional Eating was also found to be associated with overweight and obesity
(19).

The development of a psychometrically robust and shortened version of the TFEQ by
Cappelleri et al. “ prompted researchers to create different versions of the TFEQ-R21 to fit
diverse populations, highlighting its expansive clinical and non-clinical implications.
Researchers adapted the TFEQ-R21 9 for the Brazilian population and analyzed the
psychometric properties of the questionnaire ®®. In examining the factor scores of a sample of
undergraduate students in Brazil, the questionnaire was found to be psychometrically valid based
on appropriate discriminant and convergent validity and positive correlations observed between
BMI and the factors of Cognitive Restraint and Emotional Eating ®®. Furthermore, three profiles
of individuals based on eating behaviour emerged, which offered insight about the clinical
treatment options specific to eating behaviours @9 The TFEQ-R21 was adapted for the Turkish
population by Karakus et al. ®® and was found to replicate the three factors of the 21-item TFEQ
(9. researchers concluded that the questionnaire was a valid tool for the assessment of eating
behaviour ®). The validity and reliability evidence supporting the adaptations of the TFEQ-R21

9 demonstrate its potential utility in different populations.

Study of Eating Behaviours in Child and Adolescent Populations

The DEBQ developed by Van Strien et al. “®, as mentioned previously, has also been
adapted to a child version, a parent completed (DEBQ-P) ©® and a child self-completed version
(DEBQ-C) ©". Similar to the TFEQ, the DEBQ measures three aspects of eating behaviour:

Cognitive Restraint (same as the TFEQ), Emotional Eating (same as the TFEQ), and External
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Eating (eating in response to external stimuli and cues) “®. A systematic review conducted by
Bryant and colleagues ©® reviewed eating behaviour questionnaires applicable for use in
children and adolescents. The review indicated that the 33-item DEBQ-P and 20-item DEBQ-C
have been validated in Dutch ©” and Spanish samples ©®, and the DEBQ-P was additionally
validated in an Italian sample (9 "It was noted that the DEBQ-C and DEBQ-P appear to be
adequate questionnaires in terms of validity and reliability ®®, but many of these versions focus
on child eating behaviours from the parental point of view rather than the child. The DEBQ-C
and DEBQ-P mainly account for differences in weight status as a function of Emotional Eating
) The main distinction between the TFEQ-R21 C ® and the DEBQ %% is the absence of the
hunger items in the questionnaire in the DEBQ.

Until recently, research on the utility of the TFEQ has focused on varied adult

(22:24:31) participants of weight

populations (1619 20: 22: 23, 25:29:30) “jnelyding university students
loss interventions (% 26 27: 28:32.6%) ' and adolescents % %% ™ There has been much research on
the applicability of the TFEQ for use in adult populations; however, minimal research exists on
the utility of the TFEQ for the use in child and adolescent populations. Eflag & Linné (62)
touched very briefly on the use of the TFEQ-R18 in the adolescent population. After exploring
the relationship of eating behaviour between mothers and adolescents, it was found that higher
body weight in adolescents was associated with lower scores on the factor of Cognitive
Restraint. Furthermore, links between mother and adolescent eating behaviour could be seen in
the scores of the Emotional Eating Factor 2. Also using the TFEQ-R18, researchers examining
a sample of French adolescents found that the adolescents with obesity reported higher Cognitive

Restraint (CR) scores as a strategy to control their weight . Although Eflag and Linné ©? and

Megalakaki and colleagues ® analyzed the scores of the TFEQ obtained by adolescents, the
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limitation of this research lies in the assessment tool. The TFEQ-R18 “% was developed using a
sample of individuals with obesity and the utility had yet to be tested on child or adolescent
populations; therefore, the findings must be interpreted cautiously and may not be generalizable.

Associations between eating behaviour scores and BMI, and food and taste preferences
have been found in adolescent samples, suggesting the utility of a Child version of the TFEQ-
R21 would be useful to predict problematic eating behaviour and food preferences that may lead
to weight gain. Associations between BMI and restrained eating (4 23 62 72 73; 74 75 76: 77)
emotional eating ©®% 7% " ™) and uncontrolled eating “* "> #  currently exist in the literature.
However, the questionnaires were not TFEQ versions that had been developed for adolescents.

A group of Spanish researchers ™ published a Spanish version of the TFEQ-R21 tailored
to children and adolescents and their subsequent analysis of the assessment tool. The TFEQ-R21
C Spanish version *® assessed the same factors as the original TFEQ-R21 ™ 1) Cognitive
Restraint, 2) Emotional Eating, and 3) Uncontrolled Eating. Martin-Garcia and colleagues *
performed a confirmatory factor analysis and assessed the reliability of the Child Version of the
TFEQ-R21. Their findings supported the three-factor structure of the original TFEQ-R21 %),
The internal consistency reliability (o= 0.73) of the Child version of the TFEQ-R21 was found to
be significantly high. Furthermore, a correlation between BMI and eating behaviours in children
was observed; children who scored low on all three subscales of the TFEQ-R21 C were found to
have lower BMI and weight, in comparison to those who scored high ™. Additionally, it was
found that children and adolescents with normal weight received lower scores on the CR and UE

factor, as compared to the overweight children and adolescents **. In summary, the TFEQ-R21

C Spanish version was found to be valid in predicting eating behaviours and their relationships
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with weight classifications in children and adolescents and proved to be a useful assessment tool
(15).

More recently, a child version of the TFEQ-R21 (CTFEQ-R21) has been developed by
Dr. Eleanor Bryant at the University of Bradford ), which is an adapted version of the original
adult TFEQ-R21 “%, to measure the cognitive and behavioural nature of food intake. The
CTFEQ-R21 was developed using structured interviews with children and adolescents, to
determine the extent of their understanding of the items in the adult version of the questionnaire
(9 Based on the responses of the structured interviews, researchers developed the child version;
the specific language children used to restate the items was used to develop the items of the
CTFEQ-R21, making it more understandable to children ¥, The results demonstrated that 93%
of children and adolescents understood the questionnaire ™. The CTFEQ-R21 assesses the same
factors as the original TFEQ-R21: 1) Cognitive Restraint, 2) Emotional Eating, and 3)
Uncontrolled Eating ™®. Their findings supported the three-factor structure of the original
TFEQ-R21 after the removal of items 17, 18, 19, and 21 ®* ¥ The 17-item version of
questionnaire (CTFEQ-R17) had good internal consistency reliability (o= 0.85) ™). Researchers
also explored the relationship between CTFEQ-R17 scores and weight, BMI, and food and taste
preferences. It was found that a higher CR score was associated with a higher weight and BMI,
and high UE and EE scores were associated with a preference for high fat savoury and sweet
foods, with the relationships being stronger in girls compared to boys. These results demonstrate
that the CTFEQ-R17, the adapted version of the adult questionnaire, applies to the child and

adolescent population and is a useful tool to measure eating behavior ¥,
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Gap in the Current Research

The TFEQ has been studied in a wide variety of adult samples (16 20 21 22 23: 24; 25 26; 27; 28:
29:30:3L32) however, no research to date has reported on the utility or validation of the instrument
in Canadian child and adolescent populations. Due to the utility of the TFEQ-R21 in adult
populations % and the recent validaty of a Child version of the TFEQ-R21 in the United
Kingdom and Spain ®* ), the development and validation of a Canadian version of the
questionnaire is needed for pediatric populations. Using the TFEQ-R21 C ™| the goal of this
research project was to examine the score validity of the questionnaire for use in the Canadian
pediatric population concurrently with Dr. Bryant in the United Kingdom, with the overarching
goal of validating responses of the newly developed TFEQ-R21 C. Cappelleri and colleagues
have suggested that cultural differences in eating behaviour, factor structures, and the
understanding of questionnaire items exist ¥ Therefore, this study was conducted concurrently
with Dr. Bryant in the United Kingdom to increase the external generalizability of the validation
results and validate responses to the questionnaire in Canadian children and adolescents, as
cultural factors may influence the results.

One of the primary causes of overweight and obesity is increased intake of foods that are
high in energy ® and the ecological model of obesity suggests that dietary intake is one of the
primary modifiable risk factors ©. Since positive energy balance is often the result of dietary
intake and food preferences “ which are influenced by eating behaviours % *" and appetitive
responsiveness ®°, it is important to look at the relationship between eating behaviours, BMI,
and food/taste preferences to gain a complete picture of eating behaviour. The TFEQ was
developed with the intention of predicting changes in weight %9 and evidence of relationships

between BMI and eating behaviours in children and adolescents (3 15 16: 14: 23: 62; 69; 72:73; 74; 75; 76;
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7778, 79:80) cyrrently exist in the literature, demonstrating that the questionnaire may be a useful
tool to determine problematic eating behaviours and food preferences that may lead to weight
gain in children and adolescents. Given that specific eating behaviours have been linked to
weight gain in children and adolescents “* '* 19 3 secondary objective of this thesis is to
examine the relationship between eating behaviour traits from the questionnaire and BMI to
determine if the questionnaire is providing useful information that may be used to predict excess
weight. Therefore, as a secondary objective, the intent of the present exploratory validation study
was to determine if relationships exist between eating behaviours and BMI.

Validation of scores for an English version of the TFEQ-R21C, specific to the Canadian
context, is important in identifying eating behaviours to aid in the development and evaluation of
interventions aimed at the early treatment and management of overweight and obesity in
pediatric populations. Studies have shown that obesity maintains a similar trend across the
lifespan ©, persists from childhood to adulthood ), and that interventions tend to be more
effective in children Y. Validating the Child version of the TFEQ can allow researchers and
clinicians to more accurately assess and target problematic eating behaviours at younger ages

and modify behaviours before they persist into adulthood ®V.
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CHAPTER 2
Thesis Objectives
The overall objective of this thesis was to employ a methodology combining survey
methods, food preference tasks, and anthropometric measures to examine validity evidence and
reliability of the Child version of the TFEQ-R21 (TFEQ-R21 C) ™ responses, to determine if

the tool can be used to assess eating behaviour in the Canadian pediatric population.

The primary objective of this thesis was to analyze the psychometric properties and factor
structure of TFEQ-R21 C ¥ responses in a sample of Canadian children and adolescents in the
Ottawa area, concurrently with the validation study conducted by Dr. Bryant in the United
Kingdom. More specifically, the study examined the validity and reliability evidence of TFEQ-
R21 C ™ responses by addressing the following objectives:

1. To determine the factor structure of the questionnaire data, using exploratory factor
analysis.

2. To determine if the reliability of the scores from the TFEQ-R21 C ¥ and its factors are
adequate, through the examination of Cronbach alpha coefficients.

3. To examine validity evidence based on item-discriminant and convergent validity,
through the examination of inter-item correlations within factors, and corrected item-total
correlations.

4. To ascertain the convergent validity of the questionnaire by determining if relationships
exist between the previously validated Power of Food Scale ®? factors and the factors of

the TFEQ-R21 C 9,
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Specific eating behaviours have been linked to weight gain % 4% and food and taste
preferences ™ in children and adolescents; therefore, an important secondary objective is to
examine the relationship between the questionnaire and BMI to determine if the questionnaire is
providing useful information that may be used to predict excess weight. Due to the exploratory
nature of this study, cross-sectional relationships between BMI z-score and eating behaviours
measured by the TFEQ-R21 C were examined to determine convergent validity of the
questionnaire and to establish the relationship between the BMI and eating behaviours. In the
case that the primary objective was achieved, and the questionnaire was validated, there were 3
secondary objectives of this thesis, as an exploratory analysis. The study investigated the
relationships between domains of the TFEQ-R21 C ™®, anthropometric measurements, and food
and taste preferences by addressing the following secondary objectives:

1. To determine food preferences (e.g., high in fat or carbohydrate) measured by the Leeds
Food Preference Questionnaire ), of children and adolescents to explore whether eating
behaviour was associated with particular food preferences.

2. To determine taste preferences (e.g., high fat savoury taste preference) measured by the
Leeds Food Preference Questionnaire ®®, of children and adolescents to explore whether
eating behaviour was associated with taste preferences.

3. To determine if weight, BMI, and BMI z-scores were associated with eating behaviour
profiles and/or food and taste preferences, to determine convergent validity of the

guestionnaire.
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Thesis Hypotheses
Although the literature surrounding the applicability of the TFEQ-R21 in child and
adolescent populations is currently lacking, it was hypothesized that the TFEQ-R21 C responses
would be valid and reliable in assessing eating behaviours in Canadian children and adolescents
(Ottawa area), based on the results of Bryant et al. @ and Martin-Garcia et al. . More

specifically, based on the available evidence ™* * it was hypothesized that:

1. The factor structure of scores from Capelleri’s TFEQ-R21 9 would be replicated for the
TFEQ-R 21 C ™ in the Canadian sample of children and adolescents from the Ottawa
area, but there was no hypothesized a priori number of subscales of the common factors.

2. The reliability of TFEQ-R21 C ® scores and its factors would be adequate, with
Cronbach alpha values greater than o= 0.70.

3. The items would load significantly on only one factor, with a factor loading higher than
0.32 and that factors would be distinct.

4. The Power of Food Scale- Child version ®? factors and the TFEQ-R21 C ¥ factors
would be correlated, supporting the convergent validity of the questionnaire. More
specifically, the TFEQ-R21 C factors of Uncontrolled Eating and Emotional Eating
would be positively associated with all three subscales (Food Available, Food Present,

and Food Tasted) of the Power of Food Scale- Child version ©2.

If the primary objective was achieved and the TFEQ-R21 C was validated, it was hypothesized
that:
1. A higher score on the Uncontrolled Eating and Emotional Eating factors would be

associated with preference for high fat foods, and a higher score on the Uncontrolled
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Eating factor would be associated with a preference for high protein and high
carbohydrate foods ¥,

. A higher score on the Uncontrolled Eating and Emotional Eating factors would be
associated with high-fat savoury and high-fat sweet taste preferences 2.

Patterns between eating behaviour profiles and child/adolescent weight classification
would emerge. It is further hypothesized that higher scores on the Cognitive Restraint
scale ™ 1419 and the Uncontrolled Eating factor ** would be significantly associated

with higher body weight, BMI z-score, and an overweight/obesity weight classification,

supporting convergent validity of the questionnaire.
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CHAPTER 3
Methods
Participants

The literature provides little guidance in terms of the appropriate sample size for
exploratory factor analysis, although some rules of thumb have been provided in the literature,
such as including a minimum sample size of 100 participants ¥, 5 respondents per item © or
10-15 participants per item of the questionnaire ®®. Based on the recommendations for factor
analysis sample size, and the possibility of attrition and missing data, the intent of the present
study was to recruit a sample of 150-200 children and adolescents. For the secondary objective
of the study, a mixed measures design to examine the correlations of factors and anthropometric
measures and differences between age and sex groups on the factors of the TFEQ-R21 C was
used. A sample of 180 children was considered sufficient to obtain a small effect size (0.25) with
a statistical power of 0.80 7.

The principal inclusion criteria were that the participants, both male, and female, had to
be between the ages of 8 and 15 to participate and had to be fluent in English, as the
questionnaire is not currently offered in other languages. As the structured interviews used to
determine understanding of the questionnaire were conducted by Bryant and colleagues ¥ in
children aged 8-15, this age range was used in this study to ensure the understanding of the
questionnaire. The age range was also chosen to allow for comparison with the study conducted
concurrently in the United Kingdom ™. The information letters and, consent and assent form
packages were sent to 11 English Public and English Catholic Schools in the Ottawa-Carleton
Catholic School Board and the Ottawa-Carleton District School Board, equating to

approximately 1,600 students. A sample of 176 children was recruited from 7 schools across
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Ottawa. The final sample used for analysis was 158, as some students were absent during the
time of data collection. With the low response rate (~11%), our data was likely affected by non-
response bias ®®. Parents and principals noted that low response rates were likely due to parental
concerns about having their child weighed at school and concern that it will encourage weight
teasing. Furthermore, in the case of the older students, teachers indicated that many of the
students did not bring the forms home for their parents to read. Additionally, many schools
declined to participate as they had already participated in research projects that year, or they did

not have enough staff to coordinate and manage the data collection in their school.

Protocol. English Public and English Catholic school boards in the Ottawa area were
contacted to determine their interest in taking part in this study. A first come, first serve approach
was utilized when recruiting participants (convenience sample). Researchers visited each
interested school, and testing dates and times were arranged. Information was sent home with the
children, to parents inviting their child to participate in the study (see Appendix 1) and informing
them of the study (see Appendix 2). The consent form clearly stated that participation in the
study was voluntary and the student would be allowed to decline participation at any point in the
process of the study. Furthermore, it was clearly stated that the study would not affect their
academic record. If the parent was interested in having their child participate in the study, they
completed a consent form detailing the methods, the benefits, risks, and impact of the study. The
completed and signed consent forms were sent back to the school with the students and collected
by the classroom teacher Study coordinators obtained and validated consent forms from schools

before the testing date. Ethical Considerations
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Research Ethics Board Approval. The Research Ethics Board of the Children’s
Hospital of Eastern Ontario (CHEO; see Appendix 7) and the Research Ethics Board of the
University of Ottawa (see Appendix 9) granted approval for the TFEQ-R21 C validation study
which included the TFEQ-R21 C Questionnaire ™, the Power of Food Scale Questionnaire -

Child version ®?, and the Leeds Food Preference Task data collection ®¥ (see Appendix 6).

School Board Approval. The Ottawa Carleton Research and Evaluation Advisory
Committee granted approval for the TFEQ-R21 C validation study to be conducted in the Ottawa
Carleton Catholic School Board and the Ottawa-Carleton District School Board for the 2016-

2017 academic year (Appendix 8).

Consent. Both parents and children were informed of the aims and procedures of the
study, as well as possible risks and benefits. There were no direct benefits to participants
identified; however, participants were told that that the study was aiming to contribute to finding
better solutions for children struggling with body weight issues. After being provided with full
details of the study at least one week before data collection, written informed consent was
obtained from the parent. Children gave their verbal assent and were assured that they could
withdraw consent at any point during the process. If a participant did not want to participate in
testing, despite their parent’s consent, they could opt-out of participating. A copy of the signed

consent form was provided to the parents of the participants after the testing session.
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Procedure

Two researchers, trained in testing protocol by senior staff at the Healthy Active Living
and Obesity Research Group (HALO), CHEO Research Institute, carried out consent procedures
and data collection. Researchers were also certified in CPR and First Aid and possessed an up to
date police record check. Researchers arranged a time with the principal and teachers of each
participating school for data collection, at their convenience, as to minimize interference with
class routines. Testing was carried out at approximately the same time of day on each occasion
(between 9 am and 11 am, which is between the participant’s breakfast and lunch), to reduce the
effects of appetite on self-reported eating behaviors and food preferences. The study was
conducted on one single occasion in the classroom or gymnasium at their school. Students with
signed consent and assent forms, and verbal assent completed the questionnaires at their desks,
and the anthropometric measures were recorded by researchers in a private area, under the
supervision of the teacher. Children were informed of their choice to participate in each
assessment, to ensure ongoing informed consent (see Appendix 2). The data collection took
about 20-60 minutes, depending on the number of participants in each class. A teacher or
principal was present at all times during data collection. Participants were not asked to follow a
food restriction diet, nor asked if they were taking any medications that affect their eating
behaviour. Participants were asked to complete three questionnaires (see below), followed by the
collection of anthropometric data. Following the collection of the questionnaires and the
anthropometric data, participants received an oral debriefing of the study (Appendix 4). The
participants were also sent home with an envelope, containing a parent debriefing letter
(Appendix 5), and a copy of the signed consent form. The questionnaires and anthropometric

measures were assessed using the assessment tools described below.
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Questionnaires

The participants were asked self-complete three short questionnaires on eating behaviour
and food preferences: (1) the 21-item TFEQ for Children (13 (2) the Power of Food Scale - Child
version ®?, and (3) the Leeds Food Preference Task ®). Please see Appendix 6 for a copy of the
questionnaires. Hard copies of the questionnaires were administered to the class as a whole to
complete. Some participants sat individually with the researcher to complete the paper copy of
the questionnaire in a separate area, if they were having difficulties in reading or understanding
the content of the questionnaire. All participants received verbal and written instructions on how
to complete the questionnaires. The questionnaires took approximately 20-25 minutes to
complete. Children were permitted to ask for clarification at any time during the testing

procedure.

The Child version of the 21-item Three-Factor Eating Questionnaire (TFEQ-R21
C). The Child version of the TFEQ-R21 (TFEQ-R21 C) ®¥ is a 21-item questionnaire based on
the adult version of the questionnaire @9 The content validity of the TEFQ-R21C was pre-
determined by Cappelleri et al. “® and through structured interviews with children and
adolescents ¥, The TFEQ-R 21 C maintains the same number of questions (21 items) as the
original questionnaire %, the 4-point Likert scale for answering items 1 through 20, and the 8-
point numerical response scale for item 21. The TFEQ-R21 C was designed to measure three
factors: 1) Cognitive Restraint (unchanged), 2) Uncontrolled Eating (i.e., eating in response to
food palatability and the likelihood of overeating), and 3) Emotional Eating (i.e., eating in
response to negative moods). The coding of the results was conducted in the manner proposed

by Cappelleri and colleagues ‘. Responses on each item of the questionnaire were given a score
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between 1 and 4, items 1-16 were reverse coded, and item 21 was coded as follows: 1-2 scores as
1, 3-4 scores as 2, 5-6 scores as 3, and 7-8 scores as 4. After items were coded, domain scores
were calculated, as a mean of all items within each domain; therefore, domain scores also ranged
from 1-4 ®9. The CR domain contains six items, the UE domain contains six items, and the EE
domain contains six items. Higher scores in each domain are indicative of greater CR, UE, or

EE.

The Power of Food Scale (PFS) - Child Version. The Power of Food Scale - Child
version (C-PFS) is a 19-item questionnaire (82) adapted from the adult version of the
guestionnaire, ®0 \which measures the psychological impact of living in food-abundant
environments as a measure of appetite in the absence of food intake. This questionnaire was
originally validated in adult samples with and without obesity and overweight @ and more
recently in children and adolescents ®Y, under the assumption that food is readily present in the
environment, as a method to distinguish hedonic hunger from homeostatic hunger. Three sub-
factors measuring responsiveness to the food environment are assessed: (1) food readily
available in the environment but not physically present (7 items); (2) food present but not tasted
(6 items); and (3) food when first tasted but not consumed (6 items). The items are assessed on a
5-point Likert scale anchored with “I don’t agree at all” on one end to “I strongly agree” on the
other end of the scale. Responses on each item of the questionnaire were given a score between 1
and 4. After the items were coded, domain scores were calculated as the mean of all items within
each domain, therefore domain scores ranged from 1-4. A higher score on the questionnaire is
indicative of greater responsiveness to food and feeling controlled by food ©V. The C-PFS ©2

was used to determine convergent validity of the TFEQ-R21 C, as it measures similar aspects of

30



eating behaviour; UE and EE have been found to be positively associated with all three subscales
of the C-PFS V.

Leeds Food Preference Questionnaire. Participants were asked to self-complete an
adapted paper-based version of the Leeds Food Preference Questionnaire, originally validated in
an adult population (LFPQ) ® that has been demonstrated to be suitable for use in children ©?.
The LFPQ measures the liking, wanting, and preference for certain foods that are categorized by
low and high fat and by sweet and savoury preferences ®®. The food preferences identified by
the LFPQ predicts actual food intake; desire to consume sweet and high-fat type foods has been
shown to be linked to the susceptibility to overeat, which may, in turn, cause weight gain ®3 %
%) Several studies have shown that differences in weight status in children are associated with
macronutrient intake, most notably of which is fat intake > %79 The LFPQ has been shown
to differentiate between weight status by food preference categories in children ©2. The LFPQ
®3) consists of a list of 32 common unbranded United Kingdom foods; this version of the
questionnaire was modified to fit the Canadian context. The food items listed remained in the
same categories, but the language describing the items was modified to suit common Canadian
foods (i.e., potato chips, strawberries, cake, yoghurt). The questionnaire entails the participant
looking at a list of food items and being asked to note which foods they would like to consume at
that moment, by marking a check mark beside each food item on the questionnaire. Responses
were then coded as 1 for each item the participant indicated they would like to consume. The
responses were then summed into food preference scores for four categories: high protein (8 food
items), high fat (8 food items), high carbohydrate (8 food items), and low energy foods (8 food
items). Mean taste preference scores were also calculated by summing responses into taste

preference scores for four categories: low fast savoury foods (LFSA; 12 food items), low fat
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sweet foods (LFSW; 5 food items), high fat savoury foods (HFSA; 8 food items), and high fat

sweet foods (HFSW; 7 food items).

Anthropometric Measurements

Once the questionnaires were completed, the researcher measured the participant’s height
and weight in a separate, private area. The participant remained fully clothed, with socks on.
Information about height and weight was not divulged to the child, to avoid issues related to
confidentiality. The collection of anthropometric data took about 2-5 minutes per participant.

Please see Appendix 6 for a copy of the anthropometric data collection form.

Weight. Weight was assessed using a digital scale (A&D Medical, Milpitas, California,
USA). The digital scale was faced toward the researcher and the participant was instructed to
stand on the scale without shoes, but with socks on, facing the wall, and weight was recorded
from the scale to the nearest 0.1 kg. Two weight measurements were taken, and a third
measurement was taken in the instance that the first two measurements were more than 0.5 kg

apart. The average of the two closest measures was recorded.

Height. Height was measured with a portable stadiometer (SECA, Hamburg, Germany)
placed on a flat, level surface. Participants were instructed to stand with heels against the
stadiometer platform, without shoes but with socks. The measurement was taken at peak
inspiration with the head in the Frankfort plane. Height was recorded to the nearest 0.1 cm ©9.

Two measurements were taken, and a third measurement was taken in the instance that the first
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two measurements were more than 0.5 cm apart. The average of the two closest measures was

recorded.

Body mass index (BMI). Weight measurements were used in conjunction with height, to
provide a measure of BMI. BMI is calculated as body weight in kilograms, divided by height in
meters squared “°. BMI is not only the most convenient and cost-effective measure ©, but
published research looking at the validity of the TFEQ mainly uses BMI as a measure of body fat
(100 BM| values were converted into BMI z-scores (standard deviation scores) ‘%Y using the
World Health Organization (WHO) BMI-for-age growth charts reference-standard that accounts
for the child’s age and sex 1®. WHO defines overweight and obesity in terms of standard
deviation for the WHO Growth Reference median. Children and adolescents whose BMI-for-age
was greater than 1 standard deviation above the WHO Growth Reference median were classified

as overweight, and greater than 2 standard deviations having obesity %%
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CHAPTER 4
Data Analysis and Results

Preliminary Data Analysis

Complete data collected from all participants in the English Public and English Catholic
schools were analyzed. All statistical analyses were completed using the IMB SPSS Statistics
(Version 24.0) %% Descriptive analyses were conducted, including mean age, BMI, BMI z-
score, mean subscale scores, and percentage of participants in each body weight category. The
preliminary analysis involved the examination of missing data, outliers, and normality ®7),
Questionnaire data were considered complete if all questions had been responded to;
anthropometric data were considered complete if both height and weight measurements were
taken successfully. Data were examined for missing values, multivariate, and univariate outliers,
and for violations to the assumptions for multivariate analysis through the procedures outlined by
Tabachnick and Fidell ®”. Missing values were located using frequency distributions;
participants with incomplete questionnaire data were excluded from the analysis (n=11) ®7 %,
Univariate outliers were assessed using z-scores and frequency distributions, where a z-score
greater than 3.29 was considered a potential outlier ”. Mahalonobis distance was examined to
detect multivariate outliers, where the probability estimate for a case was considered p<0.001 for
the y value ®”). After the identification of univariate and multivariate outliers, outliers were
examined using case-by-case analysis to determine if they would be removed from the analyses.
If the outlier was the result of a measurement or input error, or the outlier represented an extreme
value, it was removed form the analyses. If the inclusion of the outlier produced similar results in

Gy

the analyses it was not removed from the data *°"’. Data was also inspected for violations to the

assumption of normality and linearity, by inspecting skewness and kurtosis values, where
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absolute values greater than 2 indicated violations to the assumption of normality 7.

Lastly,
data were examined for the absence of multicollinearity, where squared multiple correlations
between variables close to values >0.80, variance inflation factors >10, and tolerance values <0.2
indicated multicollinearity © %%,

Data used in the Analysis of Variance (ANOVA) and Analysis of Covariance
(ANCOVA) were also tested for assumptions of normality, linearity, absence of outliers, and
homogeneity of variance. Homogeneity of variance was assessed by Levene’s test, where p<0.05

indicated a violation of the homogeneity of variance between groups ©°.

Primary Data Analysis

Validity evidence was examined using the validity theory and framework noted in the
Standards for Educational and Psychological Testing, developed by the American Educational
Research Association [AERA], the American Psychological Association [APA] and the National
Council on Measurement Education [NCME] “%). As suggested by the framework @ first
evidence based on internal structure was examined, by determining the factor structure.
Secondly, evidence based on relationship to other variables, in this case, an external scale which
was the Power of Food Scale factors % %%,

Several studies (% 22 24 3L 5% 60: 61) have pointed to different factor and sub-factor
structures than outlined in the original TFEQ “®), and different versions of the questionnaire have
been developed %929 Therefore, this study utilized exploratory factor analysis to examine the

underlying factor structure of the set of observed variables without imposing restrictions, which

allows for the identification of new constructs and sub-factors, since the questionnaire has not
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yet been validated in Canadian children and adolescents ®”. Studies examining the validity and
reliability evidence of the TFEQ have mainly used confirmatory factor analysis; however, this
technique restricts the number of factors that may account for the variance in the data, which can
lead to the neglect of additional factors or sub-factors and possible sample specific variation in
the data ©7.

Before an exploratory factor analysis was carried out, the Kaiser-Meyer-Olkin (KMO)
measures of sampling adequacy and the Bartlett’s test of sphericity were performed to confirm if
the data were suitable for factor analysis *°”. The data were considered suitable for factor
analysis if the KMO values were between 0.7 and 1.0, and if X? was significant at p<0.05 %7,
An exploratory, maximum likelihood analysis was performed to determine the factor structure of
the TFEQ-R 21C. Based on previous research, demonstrating correlations between the eating
behaviour factors of the TFEQ-R21 ™ 519 oplique rotation (direct oblimin) was used, to
account for the a priori hypothesized correlations between factors ©. Pattern coefficients were

(198) " The initial number of factors to retain

used for interpretation, as oblique rotation was used
was determined using a structured sequence of criteria: the eigenvalue-one criteria (eigenvalue >
1) ® the number of factors identified by the scree plot test, ) and proportion of variance
accounted for (>5%) ®9. Once the above-mentioned criteria had outlined the number of factors
to retain, the interpretability criterion was considered the last and most important step in the
sequence in identifying the number of meaningful factors to retain in the final model ®) The
variables were also required to significantly load on the assigned factor; a loading of at least 0.32
was considered significant ®”. Items could not cross-load onto two or more factors with values

of 0.50 or greater ®”. To be considered a meaningful factor that was retained, at least 3 variables

(items) were required to load on the factor, the variables were required to share conceptual
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meaning and measure the same concept, and the factor structure had to demonstrate a simple
structure 9. The TFEQ-R21 C “* was used as the original initial conceptual model of the
exploratory factor analysis.

The obtained factor structure from the exploratory factor analysis was then examined to
obtain factor-based scores that could be used to examine relationships between factors and PFS
factors, and other variables in the secondary data analysis. Factor-based scores were calculated
as an estimate of a participant’s score on each obtained factor, as outlined in the methods section.
Factor-based scores (unit weighting) were chosen over regression weights as it allows
researchers a simple way to obtain factor scores as a sum or average ®” and are more stable
across different samples ‘!9, To calculate factor-based scores, responses from items loading
onto each factor were summed and then the average of each factor was taken, to transform the
domain scores into continuous variables. Factor-based scores were then used in subsequent
analyses as dependent variables. Although the factor scores are measured at the ordinal Likert
scale, in the subsequent analyses the factor-based scores are treated as continuous variables V.

Subsequently, an item analysis was carried out to confirm the internal consistency, item-
convergent validity, and item-discriminant validity of the TFEQ-R21 C. Internal consistency was
carried out by performing the Cronbach alpha test for each factor, as well as the questionnaire as
a whole; an alpha >0.70 was considered adequate ™% ') |tem-convergent validity was tested
using Pearson Product Moment Correlations, examining inter-item correlations to determine if
the items on the same scale were measuring the underlying concept; inter-item correlations were
considered adequate if r>0.30 and r<0.70 ™%, Inter-item correlations >0.80 may indicate

(114; 115)

repetitive items . Item- discriminant validity was considered supported if an item

correlated significantly higher with the scale assigned than with all other scales. Corrected item-
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total correlations (item score is removed from the total score prior to correlation) were also
examined, using Pearson Product Moment Correlations, to test item-discriminant and convergent

validity. The correlations between factors should be <0.30 but should not exceed r=0.70 *%.

Preliminary Analysis Results

The participants who completed the questionnaires consisted of a sample of 158 children,
63 boys (mean age: 11.5 + 1.6 years; mean BMI: 23.8+ 4.5 kg/m? mean BMI z-score: 0.22+
1.41) and 95 girls (mean age: mean age: 11.9+ 1.9 years; mean BMI: 24.7+ 6.5 kg/m?; mean
BMI z-score: 0.13+ 1.20). Mean eating behaviour factor-based scores by age and sex are
presented in Table 4 and mean food and taste preference scores are presented by eating
behaviour factor-based scores in Table 7.

The properties of the TFEQ-21 C and PFS questionnaire data met the assumptions for
multivariate analysis, including normality, homoscedasticity, linearity, and absence of
multicollinearity.  Potential univariate outliers were detected from all variables in the
questionnaire data (n=4) and from the regression scores calculated from the exploratory factor
analysis (n=2). Based on the case by case analysis, two univariate outliers were removed from
the analysis; the additional four potential univariate outliers were included in the analysis as the
z-scores were only slightly above the acceptable value of 3.29 ®7 at 3.31. No multivariate
outliers were detected in the questionnaire data.

Data used in the ANOVA and ANCOVA met the assumptions for multivariate analysis,
of linearity, and homogeneity of variance. The assumptions of the absence of outliers and

normality were violated, but disregarded, as the central limit theory posits that with a large
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sample, sampling distributions can be considered normal even when the scores on the individual

variables may not be, and the ANOVA can produce valid results ©?.

Primary Analysis Results

Structure and internal consistency of the TFEQ-R21 C. The data met the assumptions
for exploratory factor analysis. The Kaiser-Meyer-Olkin measure of sampling adequacy index,
with a value of KMO = 0.778 and Barlett’s test of sphericity test with a value of y?= 938.55
p<0.001 were significant, indicating that there was a sufficient proportion of variance within the
sample and items were sufficiently correlated for factor analysis. Table 1 presents the results
from the maximum likelihood, exploratory factor analysis, with oblique rotation (direct oblimin),
with no restrictions to the structure, using all items of the TFEQ-R21 C questionnaire. The test
produced 6 factors with Eigenvalues greater than 1; the 6 identified factors accounted for 48.4%

of the variance (see Table 1).

Table 1. Rotated factor structure loading of the 21-item Child version of the Three-Factor Eating

Questionnaire (TFEQ-R21 C) with no restrictions or removed items.

Questionnaire ltems Factor Factor Factor Factor Factor Factor h?
1 2 3 4 5 6

1. I eat small portions of foodto ~ -.067 592 -.029 -.139 182 162 461
control my weight

2. | start to eat when | feel .057 -.071 141 -.118 .162 -.908 .999
worried
3. Sometimes when | start .601 .190 -.080 -.040 -.029 -.087 378

eating, it seems | can’t stop

4. When | am sad, | usually eat -.029 .061 .788 112 -.027 -.030 .558
too much

5. 1 don’t eat some kinds of food  .088 672 -.005 A12 -069  -124 458
because they can make me fat

6. When | am eating next to .042 071 .019 -.384 .065 -145 237
someone who is eating, | also
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feel like eating

7. When | feel angry, | need to 210 .069 .345 -.027 142 .005 299
eat
8. | often get so hungry that | .623 -.027 .088 -144  -.052 .059 544

feel like I could eat loads of

food without getting full

9. When I am hungry, | feel like 558 -.006 .026 -051 -002 -099 .368
I have to eat all of the food on

my plate in one go, without

stopping

10. When 1 feel lonely, | make -.093 .063 373 -.158 .384 -040 497
myself feel better by eating

11. 1 eat less than | want at meal .035 .678 153 -121 -.044 431 526
times to stop myself from

putting on weight

12. When | smell or see my .106 -061  -.056 -.716 .055 .079 590
favorite food, I find it hard to

stop myself from eating it, even

if I’ve just finished a meal

13. I am always hungry enough 516 -.164 .097 -.133 .044 077 460
to eat at anytime

14. If | feel nervous, I try to -.002 .009 .035 .000 973 -116 999
calm myself down by eating
15. When | see something that 121 .027 -.022 -733 -015 -050 .636

looks delicious, | get so hungry

that I have to eat it right away

16. When | feel really upset, | .082 -.082 562 -.060 .096 -079  .460
want to eat

17. How often do you avoid -.238 022 -134 .189 -.008 .016 202
eating or buying tempting

foods?

18. How often would you eat -.080 329 115 -154  -039 -069 .178
less than you wanted to in a

meal?

19. Do you eat lots of food even .368 .008 .083 -.050 .202 193 291
when you are not hungry?

20. How often do you feel 727 -129  -.002 .050 -.008 .020 531
hungry?

21. What types of eater are you -.067 .604 -.149 243 155 -042 485
on a scale of 1 to 8? Where 1

means ‘I eat whatever | want,

whenever | want” and where 8

means ‘I am careful about what |

eat to control my weight’

Explained variance 16.37 8.56 3.69 2.71 12.78  4.28 -
Cumulative variance 16.37 2493 28.62 3133 4411 48.38 -

Note. An exploratory, maximum likelihood analysis, using oblique rotation (direct oblimin), was
conducted to determine the factor structure of the TFEQ-R21 C, with all questionnaire items
included and no factor restrictions. The data in the vertical factor columns are presented as factor
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loadings for each questionnaire item (n=21) on four identified factors, for boys and girls ages 8-
15 years (n=145). The communality value (h?) for each item is presented horizontally in the last
column. For all scales, higher scores are indicative of greater loading onto the identified factor,
or greater communality of the item. For this table, bolded values were used to denote a
significant factor loading. Abbreviations: TFEQ-R21 C, 21-item Child version of the three-factor
eating questionnaire.

In an examination of the scree plot, 3-4 main factors were identified. The results, as
reported in Table 1, identified four common factors, with at least 3 items loading onto each of
these factors, accounting for 31.33 % of the total variance. Two unique factors were also
identified (Factors 5 and 6), accounting for 17.06 % of the total variance, but only one item from
the questionnaire loaded onto each of the identified factors. Items 2 and 14 loaded onto factors 5
and 6 respectively (see Table 1), but these were identified as unique factors. The analysis of
internal consistency revealed that the TFEQ-R21 C had a Cronbach a of 0.77, with Factor 3 (a=
0.78) and Factor 1 (o= 0.78) showing acceptable scores, while Factor 2 (o= 0.63) and Factor 4
(o= 0.69) showed questionable scores. Item 17 also loaded negatively and did not load
significantly on any of the factors.

The scree-plot identified the possibility of 3 or 4 main factors and the unrestricted
exploratory factor analysis identified four common factors with at least three items loading on
each. The results supported a four-factor questionnaire, with the need to remove item 17 from
the questionnaire, thereby suggesting a new structure for the questionnaire. Factors 5 and 6, as

well as item 17 were removed in further analysis, and the questionnaire was referred to as the 20-

item Child version of the Four-Factor Eating Questionnaire (FFEQ-R20 C).

Structure and Internal Consistency of the FFEQ-R20 C. The data met the

assumptions for exploratory factor analysis. The Kaiser-Meyer-Olkin measure of sampling
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adequacy index (KMO= 0.77) and Barlett’s test of sphericity (X?= 905.55, p<0.001) were
significant, indicating that there was a sufficient proportion of variance within the sample and
items were sufficiently correlated for factor analysis. Table 2 presents the results from the
maximum likelihood, exploratory factor analysis with oblique rotation (direct oblimin), with a
four-factor restriction and item 17 removed from the TFEQ-R21 C questionnaire. The test
produced 4 factors, accounting for 41.2% of the variance. All items loaded significantly on one

factor only (see Table 2).

Table 2. Rotated factor structure loading of the 20-item Child version of the Four-Factor Eating

Questionnaire (FFEQ-R20 C) with a four-factor restriction model.

Questionnaire ltems Factor 1 Factor 2 Factor3 Factor 4 h?
UE 1 CR EE UE 2

1. I eat small portions of food to control my -.061 .622 -.028 -131 430
weight
2. | start to eat when | feel worried .030 -.037 -.517 -.003 273
3. Sometimes when | start eating, it seems | .590 179 .018 .020 342
can’t stop
4. When | am sad, I usually eat too much .031 .020 -.591 .092 .328
5. 1 don’t eat some kinds of food because .052 .634 .019 103 .389
they can make me fat
6. When | am eating next to someone who is .017 .078 -.167 -.362 235
eating, | also feel like eating
7. When 1 feel angry, | need to eat .236 .062 -.403 .002 294
8. | often get so hungry that | feel like I could .647 -.034 -.020 -.145 551
eat loads of food without getting full
9. When I am hungry, | feel like I have to eat 537 -.014 -.060 -.058 .352
all of the food on my plate in one go, without
stopping
10. When | feel lonely, | make myself feel -.148 .048 -.736 -117 581
better by eating
11. | eat less than | want at meal times to stop 107 .692 .007 -.081 499
myself from putting on weight
12. When | smell or see my favorite food, | .080 -.025 .060 -.821 .704

find it hard to stop myself from eating it,
even if I’ve just finished a meal
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13. I am always hungry enough to eat at .530 -.156 -.075 -131 439

anytime

14. 1f | feel nervous, | try to calm myself -114 .088 -.678 -.067 494
down by eating

15. When | see something that looks 201 .065 -.059 -.578 543
delicious, I get so hungry that | have to eat it

right away

16. When | feel really upset, | want to eat 113 -112 -.623 -.011 437
18. How often would you eat less than you -.012 .355 -.034 -.105 152
wanted to in a meal?

19. Do you eat lots of food even when you 341 .016 -.159 -.073 219
are not hungry?

20. How often do you feel hungry? 737 -124 .073 .016 537
21. What types of eater are you on a scale of -.136 592 -.011 .236 449

1 to 82 Where 1 means ‘I eat whatever |
want, whenever | want’ and where 8 means ‘I
am careful about what | eat to control my

weight’
Explained variance 21.47 11.27 5.53 2.97 -
Cumulative variance 21.47 32.74 38.27 41.24 -

Note. An exploratory, maximum likelihood analysis, using oblique rotation (direct oblimin), was
conducted to determine the factor structure of the TFEQ-R21 C; the model was restricted to four
factors, with item 17 removed. The data in the vertical factor columns are presented as factor
loadings for each questionnaire item (n= 20) on four identified factors, for boys and girls ages 8-
15 years (n=145). The communality value (h?) for each item is presented horizontally in the last
column. For all scales, higher scores are indicative of greater loading onto the identified factor,
or greater communality of the item. For this table, bolded values were used to denote a
significant factor loading. Abbreviations: FFEQ-R20 C, 20-item Child version of the three-factor
eating questionnaire.

As seen in Table 2, the factor of EE was retained as in the original TFEQ-R 21 @9, with
items 2, 4, 7, 10, 14, and 16 loading onto Factor 2. The original factor of CR ®* was also
retained, with items 1, 5, 11, 18, and 21 loading onto Factor 3, with the exception of item 17,
which was removed in the previous analysis. The original factor of UE ™ was also retained, but
items from the original UE factor divided into two factors in the data; Factor 1 (items 3, 8, 9, 13,
19, and 20) and Factor 4 (items 6, 12, 15) in Table 2. Therefore, Factor 1 was titled UE 1, with

items 3, 8, 9, 13, 19, and 20 loading onto the same factor and Factor 4 was titled UE 2, with
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items 6, 12, and 15 loading onto the same factor. The items in both UE 1 and UE 2 were related
to uncontrolled eating, but UE 1 were conceptually related to cognition (i.e., thinking about
food), whereas the items in UE 2 were conceptually more related to senses (i.e., seeing or
smelling food). Supported by the Externality theory, UE 1 was termed Internal Uncontrolled
Eating, and UE 2 was termed External Uncontrolled Eating 117,

The internal reliability analysis revealed that the FFEQ-R20 C had a Cronbach a of 0.81,
representing good internal consistency, with the factors of CR (0=0.71), EE (0=0.78) and UE 1
(0=0.78) showing similarly acceptable scores. However, the factor of UE 2 showed a lower,
questionable/acceptable level of internal consistency (o= 0.69). Items correlated most strongly
with their respective factors, supporting item-discriminant and convergent validity. The item
analysis revealed that all the factors had adequate to good inter-item correlations for CR (r=0.12-
0.50), EE (r=0.24-0.62), UE 1 (r=0.27-0.48), and UE 2 (r=0.30-0.57), showing that the items
within each scale correlated with one another. The corrected item-total correlation values were
good for all factors: CR (r=0.30-0.50), EE (r=0.43-0.60), UE 1 (r=0.41-0.63), and UE 2 (r=0.40-
0.61). Additionally, the strongest correlation of each item was found with the scale assigned,
meeting the criteria for item-discriminant validity (UE 1: r=0.58-0.78; UE 2: r=0.72-0.85 CR:
r=0.54-0.76; EE: r=0.62-0.76), which indicated that all 20 items correlated more strongly with
the factor they were associated with from the EFA. Furthermore, the correlations between factors
UE 1, EE and CR did not exceed 0.70 (r=-0.66-0.69), with the exception of factors UE 1 and UE
2 (r=0.58-0.92). The factor of UE 1 correlated significantly with UE 2 (r=0.52, p<0.001) and EE
(r=0.27, p<0.01). The factor of UE 2 correlated significantly with EE (r=0.36, p<0.001). The

factor of CR correlated significantly with EE (r=0.20, p<0.05).
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The reliability analysis was also conducted as the original TFEQ-R21 C suggested %,
where uncontrolled eating was considered a single factor (UE 1 and UE 2 merged to form UE

factor). The Cronbach alpha for the UE factor was considered good, with an a= 0.82.

Adapted three-factor model of the FFEQ-R21 C. The data can be fit into a three-factor
model to allow for comparison with the original TFEQ-R21 C % currently used to assess eating
behaviour in adults. The three-factor structure can be achieved by merging the items from the
previously mentioned UE 1 and UE 2 scales as the original questionnaire suggests ¥, and
removing item 17, as it was previously identified to be problematic due to the negative non-
significant loading on all factors. Please refer to Table S1 in Appendix 10 for the adapted three-

factor model results.

Secondary Data analysis

Participants were dichotomized by age into two groups, 8-11 years and 12-15 years, to
allow for group comparisons between older and younger children, and with the results of the
validation study conducted in the United Kingdom ™.

Relationship between the Power of Food Scale factors and anthropometric
measures. Bivariate correlations explored relationships between the Power of Food Scale (PFS)
factors (food available, food present and food tasted) and weight, BMI, and BMI z-score, by sex
(boys and girls) and age group (8-11 years and 12-15 years).

Relationship between the Power of Food Scale factors of the FFEQ-R20 C factors.

Partial correlations, controlling for BMI z-score, were used to examine the relationship between
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PFS factors and TFEQ-R21 C factors. Partial correlations controlling for age and BMI, and sex
and BMI, were used to examine the relationship between TFEQ-R21 C factors and PFS factors
by sex (boys and girls) and age group (8-11 years and 12-15 years) respectively, to determine

convergent validity.

Relationship between the FFEQ-R20 C and participant characteristics. Bivariate
correlations examined the relationship between age and the FFEQ-R20 C factors by sex. Before
conducing all ANOVA tests, Levene’s test of homogeneity was performed to determine if the
data were suitable for analysis, and outliers were assessed using boxplots. A two-way factorial
ANOVA was conducted to compare the main effects of age and sex (independent variables), and
the interaction effect between age and sex, on FFEQ-R20 C factor-based scores (dependent
variables). Age included two levels (8-11 years and 12-15 years), and sex included two levels
(boys and girls). A one-way factorial ANOVA was used to compare the main effect of weight
classification (independent variable) on FFEQ-R20 C factor-based scores (dependent variable);
weight classification included two levels (normal weight and overweight/obesity classification).
Partial correlations, controlling for age, were used to examine the relationships between FFEQ-
R20 C factors and anthropometric measures, including weight, BMI, and BMI z-score.
Correlations were classified as small (+0.1), medium (+0.3), and large (+0.5) €.

Since there are no clinical cut-offs or ranges of eating behaviour scores, a median split on
CR, UE, and EE factor-based scores was used to dichotomize scores on each factor, to allow for
group comparisons. A median split was used to create eating behaviour groupings of: low and

high CR (median = 2.20) groups (LCR and HCR), low and high UE 1 (median = 2.00) groups
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(LUE 1 and HUE 1), low and high UE 2 (median = 2.33) groups (LUE 2 and HUE 2), and low

and high EE (median = 1.5) groups (LEE and HEE).

Relationship between the FFEQ-R20 C factors and anthropometric measurements.
A two-way factorial ANCOVA, controlling for age, was used to analyze the main effect of sex
and eating behaviour median split factor-based groupings (independent variables) on

anthropometric measures of weight, BMI, and BMI z-score (dependent variables).

Relationship between food preferences and anthropometric measures. Bivariate
correlations explored relationships between weight, BMI, and BMI z-score and food preference
(high protein, high carbohydrate, high fat and low energy food preference), by sex (boys and

girls) and age group (8-11 years and 12-15 years).

Relationship between FFEQ-R20 C factors and food preferences. Partial correlations,
controlling for BMI z-score (which also controls for age and sex), were used to examine the
relationship between FFEQ-R20 C factors and food preferences. Partial correlations controlling
for age and BMI, and sex and BMI, were used to examine the relationship between FFEQ-R20 C
factors and food preferences by sex (boys and girls) and age group (8-11 years and 12-15 years)
respectively. Before conducting all ANCOVA tests, Levene’s test of homogeneity was
performed to determine if the data were suitable for analysis. A two-way factorial ANCOVA,
controlling for BMI z-score, was used to analyze the main effect of eating behaviour median split

factor-based scores (independent variables) on food preferences scores (dependent variables).
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Relationship between taste preferences and anthropometric measurements. Bivariate
correlations explored relationships between weight, BMI, and BMI z-score and taste preference
(HFSA, HFSW, LFSA, and LFSW) by sex (boys and girls) and age group (8-11 years and 12-15

years).

Relationship between FFEQ-R21 C factors and taste preferences. Partial correlations,
controlling for BMI z-score (which also controls for age and sex), were used to examine the
relationship between the FFEQ-R20 C factors and taste preferences. Partial correlations
controlling for age and BMI, and sex and BMI, were used to examine the relationship between
FFEQ-R20 C factors and taste preferences by sex (boys and girls) and age group (8-11 years and
12-15 years), respectively. Before conducting all ANCOVA tests, Levene’s test of homogeneity
was performed to determine if the data were suitable for analysis. A two-way factorial
ANCOVA, controlling for BMI z-score, was used to analyze the main effect of eating behaviour
grouping factor-based scores (independent variables) on taste preferences (dependent variables).

After conducting all ANOVA and ANCOVAs, Cohen’s f* based on the partial n° was
used to determine the effect sizes, which allows for the interpretation of the practical and clinical
significance of the results ™®. Effect sizes were interpreted based on Cohen’s “*® guidelines, in
which 2 >0.02 was considered a small effect size, f>0.15 was considered a medium effect size,

and 2>0.35 was considered a large effect size ®7).
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Secondary Analysis Results

Relationship between the Power of Food Scale factors and anthropometric
measures. In boys, age correlated negatively with the food present factor (r=-0.27, p=0.041) and
BMI also correlated positively with the food tasted factor (r= 0.27, p=0.041). For boys and girls,
BMI z-score correlated positively with the food available factor (r=0.27, p=0.043) and the food
tasted factor (r= 0.29, p= 0.026). The association between BMI z-score and the food tasted factor

was evident in younger boys only (r=0.35, p=0.021). No data shown.

Relationship between the FFEQ-R20 C factors and Power of Food Scale factors.
Table 3 presents the mean PFS factor scores by sex (boys and girls) and age group (8-11 years
and 12-15 years).

Food available factor. Partial correlations controlling for BMI z-score revealed that UE 1
(r=0.56, p<0.001), UE 2 (r=0.49, p<0.001) and EE (r=0.53, p<0.001) were positively correlated
with the food available factor. Partial correlations controlling for sex and BMI showed that CR
and the food available factor relationship was only statistically significant in boys (r=0.29,
p=0.028).

Food present factor. Partial correlations controlling for BMI z-score revealed that UE 1
(r=0.49, p<0.001), UE 2 (r=0.59, p<0.001) and EE (r=0.37, p<0.001) correlated positively with
the food present factor. Partial correlations controlling for sex and BMI showed that the
relationship between CR and the food present factor was only evident in girls (r= -0.26,
p=0.015), whereas the relationship between EE and the food present factor was only seen in boys

(r=0.60, p<0.001).
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Food tasted. Partial correlations controlling for BMI z-score revealed that UE 1 (r=0.49,
p<0.001), UE 2 (r=0.52, p<0.001) and EE (r=0.31, p<0.001) were positively correlated with the
food tasted factor. Partial correlations controlling for sex and BMI showed that the relationship

between EE and the food present factor was only evident in boys (r=0.38, p<0.001).
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Table 3. Pearson Product Moment correlations coefficients and significance values for the relationship between FFEQ-R20 C factors

and Power of Food Scale factors, by sex and age groups.

CR UE 1 UE 2 EE
Boys Girls 8-11 12- Total Boys Girls 8-11 12-15 Total Boys Girls 8-11 12-15 Total Boys Girls 8-11 12-15 Total
years 15 years years years years years years
years
Food 0.29* -0.10 002 007 0.06 0.61* 0.52* 0.57* 0.53* 0.56* 0.54* 0.43* 0.50* 0.45* 0.49* 0.69* 0.43* 0.53* 0.51* 0.53*
Available 0.028 0.360 0.873 0.621 0.500 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Food 0.11 -0.26* -0.18 -0.04 -0.12 0.54* 0.45* 0.54* 0.41* 0.49* 0.61* 0.55* 0.63* 0.41* 0.59* 0.60* 0.18 0.40* 0.34* 0.37*
Present 0.401 0.015 0.105 0.751 0.158 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.100 <0.001 <0.001 <0.001
Food 0.07 -0.20 -0.08 -0.16 -0.10 0.60* 0.40* 0.52* 0.40* 0.49* 0.62* 0.44* 0.60* 0.37* 0.52* 0.39* 0.22* 0.378** 0.17 0.31*
Tasted 0.624 0.061 0464 0.226 0.228 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 0.005 <0.001  0.002 0.038 <0.001 0.202 <0.001

Note. Data are presented as Pearson Product Moment correlation coefficients, denoted by the symbol [r], and (significance), denoted
by the symbol [p]. Partial Pearson Product moment correlations, controlling for BMI z-score, were used to determine the relationship
between the FFEQ-R20 C and food and taste preferences (n=145). Partial correlations controlling for age and BMI, and sex and BMI,
were used to examine the relationship between FFEQ-R20 C factors and food preferences by sex (boys and girls), and age group (8-11
years and 12-15 years), respectively. A higher correlation coefficient value denotes a greater linear relationship (negative or positive).
Degrees of freedom: Boys= 54, Girls=83, 8-11 years= 82, 12-15 years= 55, Total= 143. Correlation coefficient was significant at the
level of p<0.05. Correlation coefficients that were statistically significant are identified by this symbol [*] and bolded.

Abbreviations: FFEQ-R20 C, 20-item Child Version of the Four-Factor Eating Questionnaire; CR, Cognitive Restraint; UE 1,
Uncontrolled Eating 1; UE 1, Uncontrolled Eating 2; EE, Emotional Eating; HPP, High Protein Preference; HCP, High Carbohydrate
Preference; HFP, High Fat Preference; LEP, Low Energy Preference; High Fat Savoury, HFSA; High Fat Sweet, HFSW; Low Fat
Savoury, LFSA; Low Fat Sweet, LFSW.
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Relationship between FFEQ-R20 C and participant characteristics. Table 4 presents
the mean FFEQ-R20 C factor-based scores by age groups (8-11 years and 12-15 years) and sex
(boys and girls). For boys and girls, UE 1 and CR correlated negatively with age (r= -0.17,
p=0.04 and r= -0.31, p<0.001 respectively). The factor of UE 1 correlated negatively with age
for boys only (r= -0.33, p=0.012), whereas the factor of CR correlated negatively in boys and
girls (r=-0.28, p=0.03; r=-0.29, p=0.01, respectively). No significant correlations with age and
EE were found. The ANOVA revealed that younger children reported higher UE 1 scores
[F(1,143)= 3.99, p=0.048, f>= 0.028] and CR scores [F(1,143)= 3.99, p= 0.001, f’= 0.089] (see
Table 4). Mean factor scores of UE 2 and EE did not significantly differ between age groups.

Mean factor scores did not significantly differ between sex.

Table 4. 20-item Child Version of the Four-Factor Eating Questionnaire C (FFEQ-R20 C), mean

factor-based scores between age and sex groups.

8-11 years old 12-15 years old All age groups (8-15
years old)

Boys Girls Total Boys Girls Total Boys Girls
(n=42) (n=44) (n=86) (n=16) (n=43) (n=59) (n=58) (n=87)

CR 2.37 2.18 2.27* 1.98 1.85 1.89* 2.26 2.02
(0.50) (0.64) (0.59) (0.47) (0.53) (0.51) (0.52) (0.62)

UE 1 2.25 2.07 2.16* 1.88 2.01 1.97* 2.15 2.04
(0.73) (0.64) (0.69) (0.47) (0.47) 0.47) (0.68) (0.56)

UE 2 2.53 2.56 2.55 2.19 2.53 2.44 2.44 2.54
(0.83) (0.76) (0.79) (0.82) (0.69) (0.73) (0.83) (0.72)

EE 1.72 1.57 1.64 1.54 1.47 1.49 1.67 1.52
(0.54) (0.52) (0.54) (0.61) (0.43) (0.48) (0.56) (0.48)

Note. Data are presented as mean factor-based scores (standard deviation). A two-way factorial
analysis of variance was conducted to compare the main effects of age (8-11 years and 12-15
years old) and sex (boys and girls), on FFEQ-R20 scores (n=145). Means that were statistically
significantly different between age groups (8-11 years and 12-15 years) are identified by this
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symbol [*] and bolded. Abbreviations: FFEQ-R20 C, 20-item Child Version of the Four-Factor
Eating Questionnaire; CR, Cognitive Restraint; UE 1, Uncontrolled Eating 1; UE 1,
Uncontrolled Eating 2; EE, Emotional Eating.

*Younger children have significantly higher UE 1 score compared to older children [F(1,143)=
3.99, p=0.048].

*Younger children have significantly higher CR score compared to older children [F(1,143)=
3.99, p= 0.001].

Relationship between and the FFEQ-R20 C and anthropometric measurements. For
boys and girls, UE 1 correlated positively with BMI z-scores (r= 0.17, p=0.01). Controlling for
age, no associations were found for CR, UE 1, UE 2, and EE with weight and BMI. Table 5
provides the mean FFEQ-R20 C factor-based scores by weight classification (normal weight and
overweight/obese), based on BMI z-scores. The ANOVA revealed that children with overweight
or obesity [F(1,143)= 2.75, p<0.001, f>= 0.035] reported higher EE scores. No significant

differences in UE 1, UE 2 or CR were found between children with normal weight and children

with overweight or obesity.

Table 5. 20-item Child Version of the Four-Factor Eating Questionnaire C (FFEQ-R20 C) mean

factor-based scores by weight classification.

Domain Score Normal weight classification® Overweight/obesity classification
(n=134) (n=8)
CR 2.11 (0.58) 2.40 (0.60)
UE1 2.05 (0.58) 2.15(0.67)
UE 2 2.49 (0.78) 2.42 (0.46)
EE 1.54 (0.47)* 2.15 (0.67)*

Note. Data are presented as mean factor-based scores (standard deviation). Weight classifications
are based on World Health Organization BMI-for-age growth charts reference-standard %2,
denoted by this symbol [*]. A one-way factorial ANOVA was used to compare the main effect of
weight classification (normal weight and overweight/obesity) on factor-based scores. Means that were
statistically significantly different between weight classifications (normal weight and
overweight/obesity) are identified by this symbol [*] and bolded. Abbreviations: FFEQ-R20 C,
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20-item Child Version of the Four-Factor Eating Questionnaire; CR, Cognitive Restraint; UE 1,
Uncontrolled Eating 1; UE 1, Uncontrolled Eating 2; EE, Emotional Eating.

*Children under the overweight/obesity classification reported significantly higher scores, compared to
the children under the normal weight classification [F(1,143)= 2.75, p<0.001].

Table 6 presents the mean anthropometric measurements by high and low FFEQ-R20 C
factor-based scores. The ANCOVA revealed that boys who reported a HUE1 had a significantly
higher weight [F(1,58)= 6.44, p=0.014, f>= 0.117 ], BMI [F(1,58)= 5.77, p=0.020, f*=0.106], and
BMI z-score [F(1,58)= 4.45, p=0.039, f*=0.083], compared to boys that reported a LUE1. Age
was a significant covariate in the analysis of the difference between HUE1 and LUE1 scores and
weight in boys (p<0.001). No significant differences were found between sex on high and low
factor-based scores, and no significant differences were found within sex on high and low factor-

based scores of UE 2, CR, and EE.
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Table 6. Anthropometric measurements and body weight categories by high and low Four-Factor Eating Questionnaire C (FFEQ-R20

C) factor-based scores.

Low CR High CR Low UE 1 High UE 1 Low UE 2 High UE 2 Low EE High EE

Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls
(n=30) (n=59) (n=28) (n=28) (n=23) (n=24) (n=35) (n=63) (n=23) (n=24) (n=35) (n=63) (n=32) (n=54) (n=26) (n=33)

Weight (kg)  43.17 4503  39.07  39.86 4265 4593  40.24** 4247 4265 4593 4024 4247 4041 4413 4217 42.16
(14.41) (10.66) (10.06) (10.91) (10.98) (8.39)  (13.57) (11.62) (10.98) (8.39) (1357) (11.62) (11.58) (9.54) (13.85) (12.96)

BMI 2326 2554 2434 2393 2425*% 2534  2148*® 2492 2425 2534 2348 2492 2308 2410 2464  25.09
(kg/m?) (5.20) (7.20)  (355)  (4.83)  (431)  (6.48)  (4.62)  (6.64) (4.31) (6.48) (462) (6.64) (5.03) (6.67) (3.60)  (6.47)

BMI z- 0071 0134 0389 0212 0358 0193 0136  0.147 0358 0193 0135 0147 0003 0225 0504  0.047
score (1.368)  (1.229) (1.147) (1.095) (1.125) (.9872) (1.359) (1.253) (1.125) (.9872) (1.359) (1.254) (1.276) (1.143) (1.218) (1.257)

Overweight/
Obesity 6.67 6.56 7.14 7.14 8.70 0 5.714 9.23 8.70 0 571 9.23 0 7.14 11.54 6.06
(%)*

Normal 93.33 93.44 92.86 92.86 91.30 100 94.29 90.77 91.30 100 94.29 90.77 100 92.86 88.46 93.94
weight (%)*

In the first 3 rows, data are presented as mean values (standard deviation) for weight, BMI, BMI z-score. In the last two rows, data are
presented as percent values for normal and overweight/obesity classification. Weight classifications are based on World Health
Organization BMI-for-age growth charts reference-standard ‘% denoted by this symbol [']. A two-way factorial analysis of
covariance, controlling for age, was used to determine the main effect of sex on eating behaviour median split factor-based groupings
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on anthropometric measures of weight, BMI, and BMI z-score. Means that were statistically significantly different between eating
behaviour groups (Low and High factor-based scores) are identified by this symbol [*] and bolded. Abbreviations: FFEQ-R20 C, 20-
item Child Version of the Four-Factor Eating Questionnaire; CR, Cognitive Restraint; UE 1, Uncontrolled Eating 1; UE 1,
Uncontrolled Eating 2; EE, Emotional Eating; BMI, Body Mass Index.

*ABoys, in the High UE 1 group had a significantly higher weight compared to the Low UE 1 group [F(1,58)= 6.44, p=0.014].

*B Boys in the High UE 1 group had a significantly higher BMI compared to the Low UE 1 group [F(1,58)= 5.77, p=0.020].

*CBoys in the High UE 1 group had a significantly higher BMI z-score compared to the Low UE 1 group [F(1,58)= 4.45, p=0.039].
Age was a significant covariate in the analyses (p<0.001).
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Relationship between food and taste preferences, and anthropometric
measurements. BMI correlated positively with high protein preference (r=0.21, p=0.011) and
high fat preference (r=0.18, p=0.028). The associations with high protein (r=0.28, p=0.030) and
high fat (r=0.32, p=0.014) were only significant for boys. In younger boys, weight correlated
positively with high fat preference (r=0.37, p=0.016), whereas BMI correlated positively with
high fat preference (r=0.36, p=0.020) and low energy preference (r=0.31, p=0.044). For younger
boys, BMI z-score correlated positively with high carbohydrate preference (r=0.36, p=0.030) and
high fat preference (r=0.43, p=0.004). For older boys, BMI correlated positively with high
protein preference (r=0.55, p=0.028) and BMI z-score correlated negatively with low energy
preference (r=-0.53, p=0.034). Data not shown.

BMI correlated positively with preference for HFSA foods (r=0.25, p=0.003) and LFSA
(r=0.16, p=0.049), for boys and girls. In younger children, weight correlated positively with
preference for LFSA foods (r=0.21, p=0.047) and LFSW foods (r=0.24, p=0.027). For younger
boys, BMI z-score correlated positively with LFSA (r=0.36, p=0.020). In older children, BMI
positively correlated with preference for HFSA foods (r=0.33, p=0.010). The association
between HFSA food preference and BMI was only significant in older girls (r=0.33, p=0.010).
No associations with age, weight, BMI, and BMI z-score were found for preferences for HFSW

foods. Data not shown.

Relationship between FFEQ-R20 C factors and food and taste preference. Table 7
presents the mean food and taste preference scores derived from the Leeds Food Preference
Questionnaire, by high and low FFEQ-R20 C factor-based scores. Please refer to Table S2 in

Appendix 10 for the Pearson Product Moment correlation coefficients and significance values of
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the relationship between the FFEQ-R20 C, and food and taste preferences, by sex (boys and
girls) and age group (8-11 years and 12-15 years). Please refer to Table S 3inAppendix 10 for
mean food and taste preference scores by high and low FFEQ-R20 C factor-based scores for
boys and girls.

High protein food preference. The ANCOVA controlling for BMI z-score indicated that
the HUE 1 and HUE 2 groups reported a greater food preference for high protein compared to
the LUE 1 [F(1,147)= 10.14, p=0.002, f>= 0.071] and LUE 2 [F(1,147)= 11.38, p=0.001, f*=
0.079] groups. No differences were found between low and high factor-based scores of CR and
EE and preference for high protein foods (see Table 7).

High carbohydrate food preference. The ANCOVA, controlling for BMI z-score,
indicated that the HUE 2 group reported a greater food preference for high carbohydrate
compared to the LUE 2 group [F(1,147)= 15.77, p<0.001, f*=0.110], whereas the LCR group
reported a higher preference for high carbohydrate foods [F(1,147)= 7.98, p=0.005, f*= 0.056]
compared to the HCR group. No differences were found between low and high factor-based
scores of UE 1 and EE and preference for high carbohydrate foods (see Table 7).

High fat food preference. The ANCOVA, controlling for BMI z-score, indicated that the
HUE 1, HUE 2 and LCR groups reported a greater food preference for high fat foods compared
to the LUE 1 [F(1,147)= 9.50, p=0.002, f*= 0.063], LUE 2 [F(1,147)= 13.92, p<0.001, f’= 0.095]
and HCR [F(1,147)= 6.97, p=0.009, f*= 0.053] groups. BMI was a significant covariate in the
analysis of low and high UE 2 [F(1,147)= 4.35, p=0.039, f>= 0.030] and CR [F(1,147)= 7.60,
p=0.041, = 0.030]. No differences were found between low and high factor-based scores for

EE and preference for high fat foods (see Table 7).
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Low energy food preference. The ANCOVA, controlling for BMI z-score, did not
indicate any significant correlations between high and low UE 1, UE 2, CR, and EE factor-based
scores and low energy food preference (see Table 7).

No differences were found between boys and girls of low and high factor median split
factor-based grouping on food preference.

High fat savoury preference. The ANCOVA, controlling for BMI z-score, indicated that
the HUE 1, HUE 2, and LCR groups reported a greater food preference for HFSA, compared to
the LUE 1 [F(1,147)= 10.61, p=0.001, f>= 0.074], LUE 2 [F(1,147)= 9.68, p=0.002, f’= 0.067 ],
and HCR [F(1,147)= 10.33, p=0.002, f>= 0.072] groups. No differences were found between low
and high factor-based scores for EE and preference for HFSA foods (see Table 7).

High fat sweet preference. The ANCOVA, controlling for BMI z-score, indicated the
HUE 1, HUE 2, and LCR groups reported a greater food preference for HFSW compared to the
LUE 1 [F(1,147)= 7.55, p=0.007, f>= 0.048], LUE 2 (0.38 + 0.23) [F(1,147)= 14.58, p=0.000, f>=
0.107] and HCR [F(1,147)= 8.25, p=0.005, f’= 0.046] groups. No differences were found
between low and high factor-based scores of EE and preference for high-fat sweet foods (see
Table 7).

Low fat savoury preference. The ANCOVA, controlling for BMI z-score, indicated that
the HUE 2 group reported a greater food preference for LFSA foods compared to the LUE 2
group [F(1,147)= 5.67, p=0.019, f*= 0.039]. No differences were found between low and high
factor-based scores of UE 1, CR and EE and preference for LFSA (see Table 7).

Low fat sweet preference. No differences were found between boys and girls of low and

high factor median split factor-based grouping on taste preferences.
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Table 7. Mean food and taste preference scores (Leeds Food Preference Questionnaire) by high and low Four-Factor Eating

Questionnaire C (FFEQ-R20 C) factor-based scores.

LowCR HighCR LowUE1 HighUE1l LowUE2 HighUE2 LowEE High EE

(n=89) (n=56) (n=47) (n=98) (n=47) (n=98) (n=88) (n=57)
High Protein Preference 3.32 2.68 2.48*" 3.58** 2.26*" 2.48*B 2.81 3.47
(2.17) (2.00) (1.93) (2.16) (1.92) (2.12) (2.13) (2.06)
High Carbohydrate 3.98*P 3.09*P 3.34 3.89 2.77%¢ 4.05%¢ 3.65 3.63
Preference (1.88) (1.92) (1.82) (2.00) (1.88) (1.83) (1.92) (1.97)
High Fat Preference 4.09*¢  3.20%¢ 3.19*F 34.21*F 2.89*F 4.15%F 3.55 4.05
(2.05) (2.01) (2.02) (2.02) (1.90) (2.04) (2.08) (2.05)
Low Energy Preference 4.69 4.61 4.84 451 4.57 4.70 4.65 4.68
(1.89) (1.84) (1.88) (1.85) (1.67) (1.86) (1.76) (2.02)
High Fat Savoury 0.47% 0.33* 0.34*" 0.49*" 0.32*! 0.47*' 0.39 0.47
Preference (0.27) (0.25) (0.26) (0.26) (0.24) (0.27) (0.27) (0.27)
High Fat Sweet 0.53*™  0.43* 0.43*X 0.54*K 0.38*- 0.54*- 0.48 0.52
Preference (0.24) (0.24) (0.25) (0.02) (0.23) (0.24) (0.23) (0.27)
Low Fat Savoury 0.44 0.40 0.40 0.43 0.36*N 0.45*N 0.41 0.44
Preference (0.22) (0.22) (0.21) (0.24) (0.22) (0.22) (0.21) (0.22)
Low Fat Sweet 0.64 0.66 0.66 0.64 0.62 0.66 0.67 0.62
Preference (0.25) (0.26) (0.25) (0.28) (0.23) (0.28) (0.25) (0.28)

Note. Data are presented as mean food and taste scores (standard deviation) for boys and girls. A two-way factorial analysis of
covariance, controlling for BMI z-score, was used to determine the main effect of sex and eating behavior median split factor-based
grouping on food and taste preferences. No significant main effect or interaction effect of sex on food and taste preferences, therefore
results are presented for the combined sample. Means that were statistically significantly different between eating behaviour groups
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(Low and High factor-based scores) are identified by this symbol [*] and bolded. Sex differences were Abbreviations: FFEQ-R20 C,
20-item Child Version of the Four-Factor Eating Questionnaire; CR, Cognitive Restraint; UE 1, Uncontrolled Eating 1; UE 1,
Uncontrolled Eating 2; EE, Emotional Eating; High Fat Savoury, HFSA; High Fat Sweet, HFSW; Low Fat Savoury, LFSA; Low Fat
Sweet, LFSW.

*AThe high UE 1 group reported a significantly higher preference for high protein foods, compared to the Low UE 1 group [F(1,147)=
10.14, p=0.002]

*BThe high UE 2 group reported significantly higher preference for high protein foods, compared to the Low UE 2 group [F(1,147)=
11.38, p=0.001]

*“The high UE 2 group reported significantly higher preference for high carbohydrate foods, compared to the Low UE 2 group
[F(1,147)=15.77, p<0.001]

*DThe Low CR group reported significantly higher preference for high carbohydrate foods, compared to the High CR group
[F(1,147)=7.98, p=0.005]

*EThe High UE 1 group reported significantly higher preference for high fat foods, compared to the Low UE 1 group [F(1,147)= 9.50,
p=0.002]

*FThe High UE 2 group reported significantly higher preference for high fat foods, compared to the Low UE 2 group [F(1,147)=
13.92, p<0.001]

*SThe Low CR group reported significantly higher preference for high fat foods, compared to the High CR group [F(1,147)= 9.50,

E)jglr?eolz—l]igh UE 1 group reported significantly higher preference for HFSA foods, compared to the Low UE 1 group F(1,147)= 10.61,
E)f':Toﬁgohli]gh UE 2 group reported significantly higher preference for HFSA foods, compared to the Low UE 2 group [F(1,147)= 6.68,
E)fJ:TO Hgoﬁg)w CR group reported significantly higher preference for HFSA foods, compared to the High CR group [F(1,147)= 10.33,
E);%?eOZH]igh UE 1 group reported significantly higher preference for HFSW foods, compared to the Low UE 1 group [F(1,147)= 7.55,
Efghoeoa]igh UE 2 group reported significantly higher preference for HFSW foods, compared to the Low UE 2 group [F(1,147)= 14.58,
p=0.000

*MThe Low CR group reported significantly higher preference for HFSW, compared to the High CR group [F(1,147)= 8.25, p=0.005]
*NThe High UE 2 group reported significantly higher preference for LFSA foods, compared to the Low UE 2 group
BMI was a significant covariate (p=0.039- 0.041)
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CHAPTERS
Global Discussion

Pediatric obesity is currently one of the most persistent public health threats ® and the
growing incidence of obesity in children and adolescents *? has shifted research toward a more
holistic approach to understanding factors that contribute to overweight and obesity. Dietary
intake is one of the modifiable factors contributing to obesity in the pediatric population, and
there is a need to understand the eating behaviours that drive children and adolescents to eat.
Childhood is a critical period for growth and development, making it a critical time for the
development and emergence of problematic eating behaviour, and in turn a critical time for
obesity intervention ®. The TFEQ is one of the most widely used measures of eating behaviour
in adults and more recently in children and adolescents, which highlights the importance of the
ongoing process of acquiring validity evidence in different samples. As prevention is the most
cost-effective and realistic way of dealing with obesity %, it is important to have access to a tool
in which responses have been validated in children and adolescents, to easily identify eating
behaviour factors that may contribute to excess weight in children and adolescents. Research has
shown that overweight and obesity are easier to manage and may have a greater impact when
individuals are younger, as it is easier to motivate changes in family eating behaviours ©Y.
Validating the TFEQ responses in children and adolescents, and determining if cross-sectional
relationships exist between eating behaviour and BMI and food/taste preferences, is a
preliminary step towards the validation of a tool that researchers and clinicians can use to
evaluate individual eating behaviours to identify problematic eating behaviours early in

childhood. The validation of the responses is also a preliminary step towards a tool to measure
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problematic eating behaviours to inform interventions to modify those eating behaviours and

problematic food preferences before they persist into adulthood %),

Validity of the responses to the Child version of the Three-Factor Eating Questionnaire
Despite the widespread utility of the adult version of the TFEQ, minimal studies have
reported evidence on the validity of the TFEQ responses in children ®* %, The present thesis
was the first to investigate the utility of a Child version of the TFEQ in a sample of Canadian
children and adolescents, which was carried out in concurrence with the validation study in the
United Kingdom by Dr. Bryant . The primary purpose of this thesis was to validate scores
from a child version of the TFEQ by examining the validity evidence (factor structure,
convergent, and discriminant) and reliability (internal consistency) of the TFEQ-R21 C in a
sample of Canadian children and adolescents. Although the literature surrounding the
applicability of the TFEQ for use in pediatric populations is currently lacking, it was
hypothesized that the factors of the original TFEQ-R21 would be replicated in the present sample
of Canadian children, the internal consistency reliability would be adequate, and questionnaire
items would load significantly onto only one factor of the three factors > . It was further
hypothesized that the of the Power of Food Scale- Child version ®? factors would be correlated
with the TFEQ-R21 C factors, supporting convergent validity. According to the results obtained
in the present study, the four-factor model of the questionnaire, identified in the exploratory
factor analysis, successfully assesses psychological eating behaviour traits in children and

adolescents and shows associations with body weight, BMI, and food and taste preferences.
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Validation and psychometric testing of the questionnaire scores. The current study
addressed the lack of validation studies in the assessment of eating behaviours in children, using
a 21-item Child version of the TFEQ ™. This study provided initial validation evidence,
demonstrating that eating behaviour, as measured by the TFEQ-R20 C, is best categorized into
four factors representing: Cognitive Restraint (CR), Internal Uncontrolled Eating (UE 1),
External Uncontrolled Eating (UE 2), and Emotional Eating (EE). The exploratory factor
analysis allowed for the identification of a new construct of eating behaviour, which may not
have been evident with the use of confirmatory factor analysis, as the new factor was derived
from an a priori hypothesized factor.

Inconsistencies in the factor structure of TFEQ scores have also been observed in adult
populations. Research examining the validity of TFEQ responses in adults have found that the
factors of CR and Disinhibition are not unidimensional factors. The CR factor has been found to
divide into two 3 and three subscales #%® whereas Disinhibition was found to divide into
two ©% and three subscales “?, and Hunger into two subscales 2. Consistent with our finding of
the varying factor structure from the original questionnaire %, research in the validation of
TFEQ scores for use in children has also shown different factor structures ** than the original
TFEQ-R21 C ™. Inconsistent with our findings, Martin-Garcia and colleagues ™ found the
original three-factor structure was replicated in the sample of Spanish children and adolescents.
The differences in the factor structure across studies highlight the importance of validation
research to ensure data from the self-report measure of eating behaviours is valid, to ensure we
are obtaining meaningful results.

The four-factor model of the questionnaire (FFEQ-R20 C) accounted for 41.2% of the

variance in our sample, which represents a greater amount of variance than the study conducted
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by Martin-Garcia et al. *® (34.4 %) and a lower amount than accounted for by Bryant and
colleagues ™ (51.6 %). It is important to note that the study conducted by Bryant and colleagues
%) ysed principal component analysis, whereas this study used exploratory factor analysis. This
difference in methodology may account for the higher factor loadings and greater amount of
variance observed in the study conducted by Bryant and colleagues ®. Components dervied
from principal component analysis account for total variance in the data and may provide
inflated variance values, whereas the common factors in factor analysis accounts for common
variance in the data ® 1%7.

Although Bryant et al. ** found that the factor of CR could be divided into two subscales
(containing all items of the original CR factor), researchers chose to maintain the original 3
factor structure of the questionnaire developed by Cappelleri et al. ® based on the higher
Cronbach alpha value of the combined CR scale, as compared to the two CR subscales.
However, using the Cronbach alpha value to determine that the subscales are more accurate
representation than the combined scale is not necessarily the most methodologically sound
approach, as the Cronbach alpha value increases as a function of the number of items within the
scale #1122 Additionally, to maintain the three-factor model of the questionnaire, Bryant and
colleagues ® suggested the items with low inter-item and item-total correlations be removed
from the questionnaire. The three-factor model found by Martin-Garcia et al. **, and the chosen
three-factor model by Bryant et al. ¥ was also considered in our sample, where the original UE
factor was maintained (using items from both UE subscales), which was the same procedure
utilized by Bryant et al. ™. The three-factor model in our sample accounted for less variance
(38.0%) as compared to the four-factor model (41.2%). The questionnaire (a=0.81) and factors

had adequate to good internal consistency in the three-factor and four-factor solutions, except for
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the UE 2 factor in the four-factor model (a= 0.69); however, it fell just below the threshold of
a=0.70. Although the Cronbach alpha value is considered low for the UE 2 subscale, the internal
consistency may be underestimated when less than eight items are included in the scale ®% 2,
The internal consistency reliability in the FFEQ-R20 C matches that of the TFEQ-R21C assessed
by Bryant et al. *® (a= 0.81) and possesses higher alpha value (a= 0.81) as compared to the
TFEQ-R21 C examined Martin-Garcia et al. ** (o= 0.73). However, internal consistency can
vary between samples, therefore we cannot compare the reliability of the questionnaire in
children of different populations ®°. Evidence of scale reliability and sub-scale reliability also
provides further support of the FFEQ-R20 C.

The four-factor model was considered appropriate for our sample, as it accounted for
more variance than the three-factor model, the Cronbach alpha values of the individual subscales
of UE were adequate, and the model was supported by theory ! 7 Based on the results,
Factors 2 and 3 were titled Cognitive Restraint and Emotional Eating, respectively, as they were
replicated from the original TFEQ-R21 “*). Factor 1 was titled Internal Uncontrolled Eating (UE
1), with items 3, 8, 9, 13, 19, and 20 (e.g. ‘I am always hungry enough to eat at any time’)
loading onto the same factor, and Factor 4 was titled External Uncontrolled Eating (UE 2), with
items 6, 12, and 15 (e.g. “‘When | smell or see my favourite food, I find it hard to stop myself
from eating it, even if I’ve just finished a meal’) loading onto the same factor. Similar to the
division of UE into two factors found in our sample, Bond et al. ®® found the scale of Hunger
could be usefully divided into two constructs: Internal Locus of Hunger and External Locus of
Hunger. Interestingly, the original UE @ 2 factor was derived from the Hunger and
Disinhibition factors “® that contained items associated with extreme appetite and external eating

cues. In fact, Karlsson et al. 9 found that the most influential items in the UE factor were the
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items relating to appetite in their sample of participants with obesity. Although these results
show that appetite is most prominent in individuals with obesity, the results also suggest that
items relating to external cues may be important in other populations, providing support for the
division of the UE factor.

A scale must be homogeneous for its scores and results to be interpretable and to provide
relevant and useful information. The original scale of UE was a heterogeneous construct, with
internal and external hunger cues contributing to the overall score. This also supports the
division of UE into two homogenous constructs. The items in UE 1 were conceptually related to
cognition, and internal hunger sensations (i.e., thinking about food or feeling hungry), whereas
the items in UE 2 were conceptually more related to senses and external food cues and stimuli
(i.e., seeing or smelling food). This division of the original Uncontrolled Eating scale ® in this

(116: 117 " Based on the Externality theory, items

sample is supported by Externality theory
representing internal and external cues to eating should be separated into two different constructs
(116:119 The new construct of External Uncontrolled Eating, in the context of the questionnaire,
refers to the response of external food cues such as seeing or smelling foods. The Externality

theory of obesity 16 117)

posits that external eating involves a decrease in internal signals to
hunger and satiety and an increase in cues to external eating, which can contribute to overweight
or obesity. This theory suggests that if Internal Uncontrolled Eating decreases and External
Uncontrolled Eating increases, the individual may be more susceptible to external eating cues
and less susceptible to internal hunger cues, and consequently increase their food intake 1% 7).
Interestingly, the items comprising the original UE factor of the TFEQ-R21 ™ were composed

of both Disinhibition and Hunger items of the original questionnaire “®, also providing further

support for the four-factor model obtained in this sample. In the original questionnaire, Hunger
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represented the responsiveness to internal hunger sensations, whereas Disinhibition represented
the tendency to eat opportunistically based on external food cues, social settings, and emotions
@8 The current FFEQ-R20 C, which was supported by preliminary reliability and validity
evidence, includes items from the Hunger and Disinhibition factors that represent external
hunger cues and internal hunger cues.

Supporting the construct validity of the scale, the new UE 2 factor and the External
Eating factor of the DEBQ ©® ¢”) measure the same construct of external eating ™% "), Although
from a theoretical standpoint the DEBQ and TFEQ differ “* 9, with the addition of the new
factor of UE 2, there seems to be a considerable amount of overlap between the two
questionnaires. The main distinction between the two scales is the absence of hunger items in
the DEBQ ©° ). However, Externality theory of obesity assumes that an increase in External
Eating results from a dysfunction or lack of regulation of internal satiety measures ¢ ") The
Externality theory suggests that there is an over-responsiveness to food cues and at the same time
a decreased responsivity to hunger and satiety signals ™% . Therefore, it is important to also
measure the sensitivity to internal hunger sensations as a construct, to understand if an increase
in weight is influenced by impaired internal satiety signals ™*®, increased responsiveness to
external food cues ©®, or a combination of the two constructs. The division of the UE factor
allows for the identification of heterogeneous Uncontrolled Eating concepts, which may provide
a more targeted understanding on eating behaviour by distinguishing between internal and
external food cues that influence food intake. The ability to distinguish between internal and
external food cues may be useful if the questionnaire were to be used to evaluate eating

behaviour or develop interventions targeting problematic eating behaviours.
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A main contribution of this research was the examination of the psychometric properties
of the responses to the existing TFEQ-R21 C in a sample of Canadian children and adolescents.
The item analysis revealed several weak loading items in our sample. Item 17, ‘How often do
you avoid eating or buying tempting food?’ was identified as an item that did not load in the full
unrestricted exploratory factor analysis and was subsequently removed from further analysis.
Item 17 has also been identified as a weak item with low loadings and communalities in adult
samples 1% 2223129 and children and adolescents %', supporting the decision to remove the
question from the questionnaire. Additionally, items 6 (“When | am next to someone who is
eating, | also feel like eating’), 18 (‘How often do you eat less than you want in a meal?’), and 19
(‘Do you eat lots of food even when you are not hungry?’) loaded on factors UE 2, UE 1, and CR
respectively, but were identified as weak items with factor loadings <0.40. Similar to the weak
loading patterns observed in our study, Bryant and colleagues ¥ found that items 17, 18, 19, and
21 had low inter-item and item-total correlations and suggested the items be removed from the
questionnaire, thus making it the TFEQ-R17 C ™. Furthermore, Martin-Garcia et al. ** found
that items 17 and 18 (0.34; 0.29) had low loadings, whereas items 7 and 21 were identified as
having weaker loadings (0.41; 0.41).  Although item 21 was not problematic in our sample, it
may be problematic as it is measured on an 8-point numerical rating scale, while all other
questions are measured on a 4-point Likert scale. Furthermore, items 17-21 are measured on
three different 4-point Likert scales including *Almost never - Almost always’, ‘Never - At least
once a week’, and “‘Only at meal times - Almost always’, and an 8-point numerical rating scales,
while items 1-16 are measured on the same 4-point Likert scale of “Totally true - Totally False’.
Items 17-20 are also measured on a reverse anchored Likert scale, which is inconsistent with

items 1-16. The differing scales and reversed anchors may contribute to the difficulty of the scale
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for children. Different Likert response categories and items measuring frequency and attitudes
are used for items measuring the same construct, which may have impacted the responses and
provided the weak loading patterns observed in items 6, 17, 18, and 19 *?®. As Cappelleri et al.
19 suggested, items 17, 18, and 21 may be affected by cultural differences, explaining why they
are not problematic in European samples % 3% 2 pyt are problematic in North American samples
9 and recommended they be removed from the scale. Additionally, item 6 of the questionnaire
measures two concepts of eating behaviour and therefore may not have been easily understood
by children; this item does not differentiate between feelings of hunger and external cues to

r M2 Although Bryant and colleagues ™ did examine the content validity of the

hunge
questionnaire in a sample of children, it may also be valuable to conduct structured interviews
with a sample of Canadian children and adolescents, as the understanding of the items may vary
culturally @9,

This variation and inconsistency of the types of stems and response anchors in the
questionnaire may contribute to the identified weak items. The weak loading items may be the
result of response set bias in the form of social desirability, in which the response is the result of
what the individual perceives as socially desirable or acceptable, rather than how they would
truthfully respond to the question 2% 27 Response style, such as the tendency to agree or
disagree with statements may also contribute to bias *?”. Children may not have the attention
span to fully read and understand the question and response categories or have difficulty
understanding the stem or scale, and therefore may provide an inaccurate response “?”). The
respondent also may not be able to distinguish the list of stems that have different response

categories or anchors, and incorrectly assume that all response scales are the same %, To

mitigate response style bias in the TFEQ-R21 C, researchers included reversed Likert scale
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anchors on certain items ™, but there is no general consensus in the literature as to the
effectiveness of this technique, especially in children “?”. Implementing a 5-point Likert scale
with a neutral option should also be explored in this questionnaire, so the respondent is not
required to decide if they agree or disagree when they might not have an opinion on the item. A
neutral option may also provide valuable information, as children may not have an opinion on
certain stems. There is a debate in the literature as to the advantage or disadvantage of including
a neutral point or middle point on the Likert response scale. It is argued that the absence of the
neutral point may mitigate the non-response bias and social desirability response bias 2% 29,
while it is also argued that it can force the respondent to make a choice when they may, in fact,
be neutral ™%, The absence of a neutral point may also result in more skewed data .
Therefore, it is important to explore the use of a 5-point Likert scale in this questionnaire. The
findings of the item analysis reveal the complexity of the study of eating behaviours; there is a

need to ensure that the way that items are worded, and the stems used to represent the choices are

reliable, to ensure that the identified aspect of eating behaviour is being measured.

Recommendation for applicability of the questionnaire. The current findings of this
thesis partially support research performed by Bryant et al. ™ and Martin-Garcia et al. *® and
contribute to the current body of research on the assessment of eating behaviour in children and
adolescents. Based on the results of the exploratory factor analysis and the psychometric
analysis, it is reasonable to suggest that the 20 item four-factor model of the questionnaire best
represents the responses of our sample of children and adolescents from the Ottawa area.
However, the results may not be generalizable to all Canadian children. Further research is

required to cross-validate the four-factor model in a larger sample of Canadian children and
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adolescents from different provinces across Canada. The four-factor model obtained in this study
may be a sample specific variation to the original three-factor structure of the questionnaire.
Research in adults ** and children ®**® has shown sample specific variations in factor loadings
and structure. It is recommended that researchers conduct a psychometric analysis of items in
their sample before drawing any conclusions on the results of the questionnaire. Due to the
possible sample specific variation in the factor structure, it is important to first examine the
validity and reliability of the questionnaire scores (before removing items) for use in each sample
as a preliminary analysis, to determine if all items load accordingly on all four eating behaviour
factors.

The psychometric analysis of the questionniare in our sample and the examiniation of the
variation in factor models and identified weak items in the previous literature revealed that the
revision of the instrument may increase the validity and reliability of the measure. Previous
research examining validity evidence in adults have pointed to varying factor structures
including sub-scales of each factor ?2243L:¢9) and more recently in children and adolscents ¢*.
Item analyses conducted in our sample, as well as previous research have consistently identified
item 17 as a problematic item in adults 2223129 and children and adolescents > **. Similar to
our findings it has also been found that items 17, 18, 19, and 21 had low inter-item and item-total
correlations and suggested the items to be removed? in child and adolscent samples %%, The
differences observed between factor structures and the numerous studies that have consistently
identified certain items as being weak loading items suggests that the questionniare be re-
examined as a whole and by each item. Although the questionnaire is conceptually sound based

(17; 36)

on the theory of Restrained Eating , Externality theory ™ " and the Psychosomatic

theory 37138 of eating behaviour and is measuring factors that have been shown to be important
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determinants of food intake ®9, revision of the items used to measure those constructs may be
necessary. It may be worthwhile to re-examine the items for use in children and adolescents, by
asking children and adolescents to verbalize their understanding of the questions and why they
are providing the answer they did “°®. Examining the understanding of the items through
validity evidence based on response processes will allow for a greater understanding of
underlying issues contributing to the problematic items. It is also recommended to add at least
two more items to the External Uncontrolled Eating (UE 2) factor and removing problematic
(item 17) or low loading items (e.g., 6, 18, 20) may further enhance the usefulness of this
questionnaire for use in Canadian children and adolescents. As different response categories of
the Likert type scales, for items measuring the same construct may have contributed to the
difficulty in understanding the questionnaire, it is recommended that consistent response
categories and a neutral response category be explored in the re-examination of the
guestionnaire.

The differences in the factor structure across studies highlight the importance of
validation research to ensure data from the self-report measure of eating behaviours is valid, to
ensure we are obtaining meaningful results. Although this thesis contributes to current validity
evidence for the assessment of eating behaviours in children and adolescents, more research is
needed to re-examine the questionnaire items and examine the four-factor model in a larger
sample of children and adolescents to build more generalizable findings across different
populations. Validity theory suggests that validation is a continuous process, in which ongoing
research is required to validate questionnaires % as current research on eating behaviour

evolves. Part of the ongoing research to validate the questionnaire may involve the re-
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examination of questionnaire items to ensure construct validity and to increase understanding of

the items in children and adolescents.

Relationship between FFEQ-R20 C factors. The factors of UE 1, UE 2, and CR were
positively correlated with EE in our sample. Additionally, UE 1 and UE 2 were positively
correlated. This correlation is expected as the two factors of UE 1, and UE 2 are derived from the
same global factor of UE. Positive correlations found between UE and EE are also in line with
previous research using the TFEQ @ 1% 2372 and the DEBQ % % 89 These results are also

(116: 117) a5 an increase in EE, which is a form of

supported by the Externality theory
disinhibition, may cause a feeling of loss of control, which in turn can make an individual more
susceptible to external food cues. The positive relationship between UE 1, UE 2, and EE
demonstrates that emotionality and external food cues can operate together to elicit eating
behaviour, despite being independent constructs ©7.

The association between CR and EE is consistent with one study using a sample of
adolescents “®, but inconsistent with more recent findings in a sample of children and
adolescents “* ™ Our findings are supported by the Theory of Restrained Eating " *; CR
implies that the cognitive processes of the individual override the internal physiological satiety
and hunger cues, allowing individuals to restrict their food intake. Emotions such as depression
and anxiety have been used as classical disinhibitors; although restrained eaters may be able to
maintain their food intake for some time, certain emotions such as depression and anxiety can
elicit eating behaviour, in turn, resulting in excess food intake “1) For disinhibition (in this case

emotions and dysphoric moods) to be compromised there must be prior restriction of food intake,

which explains the relationship between EE and CR.
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Based on Externality theory ¢ ", the Theory of Restrained Eating "%, and previous
research 31 we should also expect to see CR negatively correlated with UE. Inconsistent with
our results, Martin-Garcia et al. * and Bryant et al. ™ found that UE correlated negatively with
CR. Based on the Externality theory ' ™" and the Theory of Restrained Eating ‘"3, to lose
control over food intake, there must be prior CR. Therefore, it is expected that if CR decreases
then UE would increase due to the lack of restriction, which would increase an individual’s
susceptibility to external food cues and hunger sensations. The division of UE and the distinction
made between Internal Uncontrolled Eating (UE 1) and External Uncontrolled Eating (UE 2) in
our sample may explain the lack of correlation between CR and UE, as previous studies have
examined UE as a global factor. Even with the division of UE, based on the theories mentioned
above, we should expect that UE 1 would be negatively and UE 2 would be positively related to
CR, which was not supported in our sample. Although Bond et al. ®® found that Internal Locus
of Control was negatively associated with CR and Karlsson et al. ®® found that CR was
negatively associated with perceived hunger and loss of control over eating, our results suggest
that this loss of control over eating may not originate from CR.

The observed correlations between eating behaviour factors demonstrate that eating
behaviour is more complex than three distinct factors exerting an influence on eating behaviour;
these results demonstrate that eating behaviours are interrelated, and one behaviour may mediate

or moderate the other.
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FFEQ-R20 C Factors and Anthropometrics, and Food and Taste Preferences

Since the primary objective of this thesis was achieved, the secondary purpose was
exploratory in nature, and aimed to determine if relationships between domains of the FFEQ-R20
C, anthropometric measures, and food and taste preferences existed, to aid in determining the
construct validity of the questionnaire. This exploratory analysis was conducted to determine if
the questionnaire is related to excess weight and food preferences, to determine if the
questionnaire may be used in future research to examine the utility of eating behaviours in
predicting excess weight. It was hypothesized that higher scores on the TFEQ-21 C factor of UE
would be associated with preference for high fat, carbohydrate, and protein foods and high-fat
savoury (HFSA) and high-fat foods, while higher scores on the EE factor would be associated
with preference for high-fat foods, and HFSA and high-fat sweet foods (HFSW). It was further
hypothesized that higher scores on the CR factor and the UE factor would be significantly

associated with higher body weight, BMI, and BMI z-score.

Relationship between FFEQ-R20 C factors and participant characteristics. Younger
children reported higher UE 1 and CR scores, compared to their older counterparts. The finding
that younger children reported higher UE 1 scores was supported by the findings of Bryant et al.
3 whereas other research has indicated a null finding in mean factor scores between age groups
9 The higher scores of UE 1 in younger children demonstrate that, the younger children in our
sample tend to eat more in relation to internal hunger and satiety signals and less in response to
external food cues, as compared to older children and may not have learned to control their
uncontrolled eating in response to feelings of hunger. This difference in UE 1 scores observed

between older and younger children and adolescents may be the result of changes related to
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puberty in which the desire to lose weight increases * and adolescents may tend to restrict their
eating in response to satiety and hunger.

The finding of higher CR scores in younger children is not supported by previous
research 3% This finding may be the result of adolescents underreporting restraint behaviours,
particularly girls 32, Mean factor scores of UE 2 and EE did not significantly differ between
age groups, which is supported by previous research 1) The Jack of disparity between UE
2 and EE scores in younger and older children suggests that children and adolescents of all ages
engage in similar Emotional and External Uncontrolled Eating behaviours. The highest eating
behaviour scores were observed on the External Uncontrolled Eating (UE 2) factor, whereas the
lowest scores were observed on the Emotional Eating factor. These results are in line with other
research conducted 3 %3 and suggests that children and adolescents show a natural response
of loss of appetite when emotional stressors such as anger, depression, and anxiety.

Consistent with the findings of Banos et al. ©®, mean factor scores did not differ between
sexes in our sample. In contrast with our findings, sex differences between UE scores have been
observed, in that boys tend to have higher scores on the UE factor “*? and the External Eating
factor of the DEBQ ("®. It has also been found that girls tended to have higher CR and EE scores
compared to boys @ % 78133 \yhich was not supported in our sample. The present data indicate
that the questionnaire may be influenced by individual characteristic of age, but not sex. The
validity and reliability evidence of questionnaire responses suggest that the questionnaire was
better able to characterize differences in eating behaviours in younger children but also suggests
the possibility that additional measures are necessary to validate food intake and eating

behaviour in older children.
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Relationship between the FFEQ-R20 C factors and anthropometric measures.
Individual differences in eating behaviour in children and adolescents may help to explain
differences in weight gain and overweight or obesity. The results provide preliminary validity
and reliability evidence demonstrating that the four-factor model best characterizes eating
behaviour in our sample of Canadian child and adolescent populations in the Ottawa area. The
results also provide preliminary evidence of relationships between eating behaviours and BMI z-
score and weight status. In our sample, the factor of UE 1 correlated positively with BMI z-
scores in boys and girls. Boys who reported higher UE 1 scores had significantly higher weight,
BMI, and BMI z-scores; however, no differences were found in girls. Furthermore, children who
were classified as having overweight or obesity, based on BMI z-scores, reported higher EE
scores.

Similar to previous findings, we found that children who were classified as having
overweight or obesity reported higher EE scores, compared to their normal weight counterparts.
Consistent with our results, higher EE scores have been found to be associated with higher BMI
values in French adolescents ?, Spanish children ©, specifically in female adolescents ® and
have been found to be a predictor of BMI over time in children and adolescents ®. However,
many studies have not found any associations between EE and excess weight in children and
adolescents ™3 15 134 135 Higher emotional eating symptoms in 12-year-old girls have been
associated with higher emotional eating, indicating that EE does in fact measure emotional
responses to food ¥ As an explanation of how emotions are linked to overeating, Kaplan
and Kaplan ®*® have suggested that individuals may overeat as it reduces fear, anxiety, and

stress.
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Our findings regarding EE are accordant with the Psychosomatic theory of eating
behaviour, which posits that individuals with obesity exhibit greater food intake in response
negative affect, using food as a coping mechanism " *¥®_This is considered an atypical
reaction to dysphoric moods, as the normal response is a loss of appetite based on physiological

changes within the human body (3¢ 39

. Therefore, emotional eating may be occurring in
children and adolescents who have developed a conditioned response of reward between
negative moods and food. This may be a result of food being used as a reward, comfort
mechanism, or a result of children not learning how to express their emotions in a healthy way
(140 "Scores of EE have also been linked between mothers and daughters, implying that parental
behaviour has a significant influence on EE behaviour ©?.

Contrary to previous research among children and adolescents % 5 72 139 and the
hypothesis of this research, we found no associations between CR and weight outcomes. The
high CR scores linked to BMI found in children and adolescents ®°: 2% 62 73 74:75:77) "agneacially in
girls @47 are in contrast with our null findings. These findings have been explained in terms of
the Goal Conflict Theory 41" which states that restrained eaters have an internal conflict
between eating food for enjoyment and restricting food intake to control weight. In the current
obesogenic environment, the theory posits that individuals can only restrict their eating for a
certain amount of time, before they succumb to the goal of eating enjoyment due to the constant
presentation of palatable foods; this leads to a need for higher restriction in order to maintain
weight V. The Restraint Theory then explains that chronic dieting becomes a vicious circle, as

dieting alternates with episodes of increased food intake and weight gain, which in turn causes

the individual to diet again 73, It has also been found that CR is associated with better weight
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regulation ®% %2 implying that while some individuals are unable to maintain CR, it can be an
effective weight management behaviour for some.

The differences observed in the literature suggest that the relationship between CR and
weight is complex and it may interact with other eating behaviours to manifest weight outcomes
4 CR may interact with UE, as higher scores on UE are theoretically linked to CR; restraint
must be reduced for an individual to become susceptible to the internal and external food cues "
%) Impulsive personality traits (a form of loss of cognitive control) have also been found to be
positively associated with UE in children ““®. Furthermore, constantly being surrounded by the
current obesogenic environment makes it more and more difficult to exercise CR especially
when stress and dysphoric moods act as disinhibitors; this may cause individuals with excess
weight to increase food intake in response to emotions V. It was also found that the CR
subscale of Emotional Susceptibility ®® was positively correlated with BMI 4, which also
supports our above-mentioned findings that EE scores were significantly higher in children with
overweight or obesity. Based on the Goal Conflict Theory ““? and the findings of Gallant and
colleagues ¥, CR may have been manifested in terms of the high EE scores observed in the
children with overweight or obesity in our sample. Additionally, in our sample the younger
children reported higher CR scores; this may lead to a reduction in metabolic rate in childhood,
therefore as less calories are required to maintain weight, it may later manifest as weight gain in
the absence of CR.

It has also been found that CR is related to BMI in early adolescence, but later did not
predict any changes in BMI “*?, which also may explain our findings that CR was significantly
higher in younger children (age 8-11 years), compared to the older children (12-15 years). A

possible explanation of this lack of association found between CR and BMI is that although the
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children (younger in particular) had higher scores of the CR factor, the actual restraining
behaviour may not have been restrictive enough to lead to a higher or lower BMI ¥, or that the
effect of CR had already taken place earlier in childhood “*?. The null finding of the relationship
between CR and weight outcomes, may also be the result of the opposite effects of the Flexible
and Rigid Control scales of the CR domain, as they represent two opposite ends of the spectrum
of CR ®Y. Interestingly, Cappelleri et al. ** found weak associations between the TFEQ-R21 C
domains in both the overweight and normal weight samples in the validation of the
questionnaire. In support of this explanation, Gallant et al. 19 found that when the CR factor was
examined as a whole, there were no differences in BMI z-scores in children and adolescents, but
when the CR factor was divided into the Flexible and Rigid Control scales, BMI z-scores were
positively related to the Rigid Control scale of the CR factor. This suggests that the Flexible
Control Scale of the CR domain may exert a moderating effect on BMI, leading to the lack of
association between CR and excess weight observed in our sample. Furthermore, Snoek et al. ®
found that BMI was more often a predictor of CR rather than CR predicting weight gain. It has
also been found that overweight was a risk factor for the development of dietary restraint at 5
years “¥, 9 years 1“® and after 6 years of age "> *®. The fact that our sample consisted of a
small number of children and adolescents classified as having overweight/obesity (n=8), and no
differences between CR of normal weight and overweight/obesity were found, implies further
support of Snoek and colleagues’ theory '® that excess weight predicts CR.

Our finding that boys with higher UE 1 scores had significantly higher weight, BMI, and
BMI z-scores is concordant with previous research 3 7289 However, one study also found no
association between UE and BMI in adolescents 2. As higher UE scores have been found to be

associated with overweight/obesity in adults 7, it is possible that the association between UE
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and BMI starts developing in adolescence and increases with age, which is supported by the
findings of Snoek and colleagues ““?. Our results are in contrast to the results found by Martin-
Garcia et al. !, as they found that a lower UE score was associated with a greater BMI. The
current results are also in contrast with findings that high External Eating scores (which is
similar to our UE 2 factor) were positively related to a lower BM| € 758013413 anq not related
to weight status.

The lack of relationship between UE 2 and weight outcomes may be the result of the
limited the number of items within the factor; there may not be a sufficient number of items to
accurately measure this construct of eating behaviour. The results show that UE 1 is related to
weight outcomes, where UE 2 is not, therefore these results further support the division of the
original UE factor ¥ ' Furthermore, Karlsson and colleagues ®® found that the most
influential items of the original UE factor were the items relating to internal hunger and appetite
in the sample with obesity, suggesting that individuals with excess weight are more influenced
by Internal Uncontrolled Eating, in comparison to normal weight individuals. The previous
relationships between UE and weight outcomes may be the result of the influence of the hunger
items and not necessarily the external food cues. Bruch **”) has also suggested that individuals
with obesity may not be able to distinguish between internal hunger sensations and other
sensations, which may stem from parents using food as reward instead of in response to internal
hunger sensations. This theory helps to bridge the gap between UE and EE, demonstrating that
they might influence BMI as a combination. Furthermore, Banos and colleagues © found that
the relationship between External Eating and EE together, explained the higher BMI values.
Therefore, it may be useful to examine an aggregate score between UE and EE, and its

relationship with BMI. Additionally, de Lauzon and colleagues ?® found that the relationship
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between UE and BMI in adult samples was mediated by food preferences, in which high UE
scores were associated with an unhealthy diet. This finding was also replicated in our sample, in
that high UE 1 and UE 2 scores were associated with higher preference for high protein,
carbohydrate, and fat foods, and HFSA and HFSW foods. The food preferences associated with
higher UE 1 and UE 2 scores may indicate that UE has an indirect impact on weight.

Based on Restraint Theory %3

, It is reasonable to expect to find the highest CR and UE
scores in children with excess weight. However, Martin-Garcia et al. % found that children who
had the lowest UE scores had a higher body mass, which was not found in our sample. This is in
line with previous findings ©% 8 3% which found a negative relationship between external
eating and weight. Food cues are related to food intake in children &9 therefore it would
also be reasonable to expect that higher UE 2 scores would be associated with higher BMI
values. This difference might be explained by the fact that participants with overweight or
obesity may not have expressed their real responses to the questions and instead expressed the
responses they felt to be more socially desirable, such as eating in response to internal hunger
sensations (UE 1) instead of external food cues (UE 2) ®9. In fact, Babio and colleagues *?
found the girls underreported food intake and that adolescents that underreported their food
intake were actually the individuals with the higher BMI values. This may help to explain the
lack of association of UE 2 and CR with excess weight in our sample. Lastly, a convenience
sample of children and adolescents from schools across Ottawa was used in the present study;
children and adolescents were not selected based on their weight status therefore only a small
number of participants classified as having overweight or obesity (n=8) were found in our

sample. The small number of children with overweight and obesity may have precluded the

ability to detect differences between the groups.
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Overall, the fact that there were minimal sex differences found after adjusting for BMI z-
score suggests that the questionnaire may be applicable to both boys and girls with the use of
BMI z-score as a covariate in the analyses. However, more research in this area should be
conducted to further examine sex differences using smaller age ranges, or age as a continuous
variable. The mean age of our sample was 11.5 and 11.9 years for boys and girls, respectively.
Therefore, the sex differences observed by Bryant and colleagues ®® may be the result of
changes related to puberty differences 3% *3? which may not have been evident in our sample as
it was mainly comprised of younger children. As these relationships were not evident in older
children, it may be necessary to validate the reporting of eating behaviours with parents, or with
actual dietary intake in older children. The fact that EE was found to be associated with excess
weight in our sample and the known relationship between parental eating behaviour and off-
spring eating behaviour ©% 9 \varrants the exploration of the effects of parental eating

behaviour in a sample of Canadian parents and their offspring.

Relationship between the FFEQ-R20 C factors and food and taste preferences. Food
and taste preferences are an important determinants of food intake and eating behaviours in
children “®Y. Our results demonstrate that the FFEQ-R20 C was able to distinguish between
different food and taste preferences in our sample of children and adolescents. Age was found to
be negatively correlated with preference for low energy foods, and BMI correlated with high
protein and high fat food preference, and HFSA foods. Most of the correlations between factor
scores and food preferences were significant only in younger children (8-11 years). However,
our results show that food and taste preferences for the most part are similar across sex. Children

and adolescents with high UE 1 scores reported greater preference for high protein and fat, and
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HFSA and HFSW foods. Greater preferences for high protein, fat, and carbohydrate foods, and
HFSA, HFSW, and LFSA foods were evident in children who were characterized by high UE 2
scores. Children and adolescents with low CR scores reported greater preference for high
protein, carbohydrate, and fat foods. Furthermore, in younger children, BMI correlated with
preference for HFSA foods, whereas weight correlated with LFSA foods in younger children.

Children who reported high UE 1 and high UE 2 scores reported greater preference for
high protein and fat, and HFSA and HFSW foods; this taste preference pattern associated with
high UE 1 and high UE 2 has also been observed in child and adolescent populations ®),
showing higher preference for high carbohydrate and fat, and HFSA and HFSW foods. The
results of our study are also consistent with findings in adult populations, where it was found that
high UE scores were related to the intake of more fatty and salty foods ©* **2. The main
food/taste preference linked to overeating in both girls and boys has also been identified as sweet
foods ¥, which is also linked to high-fat foods, as sugar has been found to conceal the taste of
fat 9. This finding is also consistent with the Externality theory % ") in that an increase in
sensitivity to external food cues can lead to overeating; in the current obesogenic environment
those external food cues “*% 29 are normally related to highly palatable foods, such as foods
high in fat, salt, and sugar %9,

Furthermore, from the perspective of macronutrient composition, high fat and
carbohydrate foods have a higher energy density and have a low satiating ability, which can lead
to increased food intake, passive overconsumption, and higher susceptibility to internal hunger
and external food cues ®*®. In fact, Chambers and Yeomans ®*” found that girls often overate as
a result of the low satiating effects of carbohydrates. Interestingly, it was found that those who

scored high on UE 1 subscale, which was found to be related to BMI in our sample, had a higher
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preference for high protein foods, which have a high satiating ability (156) The consistency
between findings in adult samples and children and adolescents for UE suggests that these food
preferences may develop in childhood and persist into adulthood. Research has shown that
higher levels of the hunger hormone ghrelin have been associated with a higher preference for fat
(58 ‘which explains the finding that high UE 1 scores were associated with high fat, HFSA, and
HFSW preferences. Furthermore, research has shown that higher levels of the satiety hormone
leptin have been associated with lower preference for high-fat foods ®*%. Since our results show
that high scores on UE 1 are related to high-fat preferences, this may suggest that the children
and adolescents in our sample may have an impairment of the normal satiety response to food,
possibly as a result of the higher UE 2 scores associated with high-fat preference. Moreover,
savoury foods have been found to have a greater modulating effect on food preferences and have
been associated with reduced liking and intake of HFSA foods ®*?. Since UE 1 and UE 2 scores
were highly associated with preference for HFSA and HFSW foods, it may be reasonable to
suggest that children and adolescents should reduce the consumption of HFSA over HFSW
foods.

External Eating has also been shown to be related to enhanced selection to food cues and
impulsivity, making individuals more susceptible to overeating ‘®Y. Since impulsivity is a type
of reduced cognitive control, CR, UE 1, and UE 2 may be interrelated constructs, supporting the
finding that similar food preferences related to UE 1, UE 2, CR scores. Our results showed that
low CR scores were related to preference for high fat and carbohydrate foods, and HFSA and
HFSW foods. Consistent with our results, a higher CR score has also been shown to be
negatively correlated with HFSW and HFSA foods in adults % %% %3 similar to our findings,

girls who reported higher CR scores, reported lower energy intake, which is contrary to findings
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in adult samples which have shown that high CR scores are associated with healthier food

@ However, this finding is supported in adult weight loss samples @”. The

preferences
relationship between lower CR scores and preference for high-fat and carbohydrate foods, and
HFSA and HFSW foods in children suggest that CR persists from childhood to adulthood and
may be involved in mediating food intake of preferred foods. The variability of the relationship
between CR and food preferences may be the result of some individuals having a better ability to
maintain CR ¢ 5% 1) The finding that BMI correlated with HFSA foods demonstrates that
foods high in fat and salt may be the most problematic in terms of excess weight. In fact, high
CR and decreased intake of high-fat foods have been shown to be an effective weight loss
approach in adults ©?.

Contrary to our null findings in terms of EE, higher preference for high carbohydrate and
fat, and HFSA and HFSW foods has been found in children and adolescents with high EE scores,
particularly in girls ™. This finding has also been supported in adult samples, where greater
preference for high fat foods, and greater consumption of snack foods ¥, especially in females
@3 and preference for fatty and salty foods ®% 9 were related to higher EE scores. As
previously discussed, UE and EE are concepts that are interrelated and may have an impact on
CR. Therefore, the preference for high fat and sweet foods observed in those with high UE may
be in fact related to EE, as sweet foods and high-fat foods are shown to relieve stress (often an
emotional cue for eating), by stimulating opioid release in the brain to protect the body from
stress (139:169),

In the present study, we did not find any sex differences in food preferences in relation to

FFEQ-R20 C factors. Bryant and colleagues “® reported that the relationship between high UE

and EE scores, and preference for high fat, carbohydrate, HFSA, and HFSW foods was greater in
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girls. Although not statistically significant, boys reported higher preferences for protein and
HFSA, whereas girls reported a higher preference for high fat, carbohydrate, low energy foods,
HFSW, and LFSA foods. Consistent with our findings, it has been found that boys had a higher
protein preference and a higher preference for HFSW foods ™ 23 %8 Most of the correlations
between factor scores and food preferences were correlated significantly only in younger
children (8-11 years), and although not statistically significant, younger children reported a
greater preference for high fat, carbohydrate, protein, HFSA, HFSW, and LFSA foods.
Furthermore, in younger children, BMI correlated with preference for HFSA foods, whereas
weight correlated with LFSA foods in younger children. These results are consistent with
previous research, in which younger children were found to have higher preferences compared to
older children “®®. Research has also shown that younger children tend to prefer tastes
associated with dietary fat, which helps to explain the findings that younger children had a higher
preference with HFSA and HFSW foods ®®”. Food preferences are also susceptible to change
with growth, maturation, and hormones; consequently preferences of adolescents may have

changed and developed since childhood 9.

Significance of the Study, and Clinical and Research Implications

This thesis is the first study to examine the utility and validity of a questionnaire to
measure eating behaviour in Canadian children and adolescents. The factor structure of
responses supports the utility of the FFEQ-R20 C for use in our sample of Canadian children and
adolescents as a valid measure to assess eating behaviour. Although the nature of this study was

exploratory, and the results are preliminary, the results of this thesis may have implications for
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research and practice in the area of eating behaviours and food preferences in children and
adolescents. Following further validity and reliability evidence of the questionnaire responses in
a larger sample of Canadian children and adolescents, this questionnaire may be used in pediatric
populations to better understand how eating behaviour relates to an individual’s weight and can
aid in the development of future interventions. Addressing this knowledge gap contributes to the
current validity evidence and a better understanding of how eating behaviour and excess weight
differs between normal weight children and children with overweight/obese. The exploratory
analysis conducted in this thesis provides preliminary validity evidence of a tool to assess eating
behaviour in Canadian children and adolscents, which is an important preliminary step in
planning interventions to address the obesity epidemic in the pediatric population. The
knowledge gained from this study may contribute the current validity evidence informing
interventions and to help researchers and clinicians in evaluating the effects of interventions on
eating behaviours. Interventions based on problematic eating behaviours identified by the TFEQ

have been shown to be successful in children and adolescents

. Obesity interventions focusing
on individual eating behaviour can target those behaviours associated with excess weight, as
measured by the FFEQ-R20 C.

Firstly, minimal sex differences were found in eating behaviours measured by the FFEQ-
R20 C, meaning that sex tailored interventions may not be necessary in targeting eating
behaviours in children and adolescents. However, future research is required to further examine
differences between boys and girls before drawing any conclusions based on the current data, as

the sample size used in the current study was small and consisted mainly of younger children.

Additionally, in our sample the younger children reported higher CR scores and most of the
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correlations between factor scores and food preferences were significantly correlated in younger
children only (8-11 years).

Research shows that education regarding healthy choices coupled with eating behaviour
therapy is an effective mechanism to treat obesity “°®. Based on the finding that EE was found to
be significantly higher in children with overweight or obesity, it is necessary for obesity
interventions targeting eating behaviour to educate children about healthy emotional coping
strategies and avoid using food as a reward. As CR may be linked to EE, it is also important to
design obesity interventions that educate about healthy eating behaviour and healthy food
choices. Given the association found between a higher UE 1 and UE 2 score and higher
preference for protein, carbs, fat, HFSW, and HFSA foods, it is essential that eating behaviour
interventions teach children how to recognize internal hunger sensations and minimize the
response to highly palatable foods in their environment. This would also implicate the parents as
well, as they need to be committed to reducing the availability and exposure to palatable foods.
Furthermore, our results show that high UE 1 and UE 2 scores are associated with higher
preference for high fat, sweet, and salty foods, which in turn was positively related to excess
weight, suggesting that higher levels of hunger and satiety hormones may be affecting food
intake, especially in boys. |If this is the case, children with high UE 1 and UE 2 scores may
benefit from pharmacological interventions aimed at managing hormone levels with respect to
hunger and satiety *’®. This pharmacological approach has been successful in adults ¢ in
relation to specific eating behaviours measured by the TFEQ. Given the positive correlation
between BMI and protein and fat preference, reducing access to high protein and high-fat foods,
it may be effective to teach children how to make healthy food choices and eat in moderation,

without completely removing them from their diet °%.
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Several studies have noted that parental involvement is a key component for the success
of weight loss interventions in adolescents, and especially in children ‘172173 Research has
shown that factors controlled by parents can impact the weight status of children, such as the
type of food available, family food preference, and type and amount of food consumed at meals
(74175 previous research examined the association between maternal eating behaviours and
their offspring and found that UE “’® and EE ©%"® in girls was positively related to maternal
eating behaviour. Likewise, Gallant and colleagues * found that subscale scores of the CR
domain and the Disinhibition scores were positively associated with the BMI of their offspring.
However, both studies used adult versions of the questionnaire for both children and adults,
therefore the questionnaire may not have been easily understood by children. Following the
accumulation of more validity and reliability evidence of the questionnaire in larger samples of
Canadian children and adolescents, while taking into account extraneous variables, the
questionnaire may be a suitable tool for the comparison between parental and offspring eating
behaviours, as it contains the same items as the adult version of the questionnaire (TFEQ-R21 C)
@9 The comparison may provide a more thorough understanding of the eating behaviours and
patterns that are influenced by parental eating behaviours. To compare directly with the scores of
the adult version of the questionnaire, the three-factor model of the questionnaire presented in
Table 3 can be used in children and adolescents.

Moreover, as overweight and obesity is easier to manage at a younger age, it is important
to identify problematic eating behaviours early in childhood Y. The FFEQ-R20 C has the
potential to aid in the identification of eating behaviours that may become problematic and
contribute to excess weight. An important evidence-based treatment for childhood obesity is

Family Based Therapy ¢'”, which considers the important influence of all family members on
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healthy living and eating behaviours. The FFEQ-R20 C can be used as a tool to assess eating
behaviours and identify problematic eating in children and parents *?, to be targeted in Family
Based Therapy or to measure to the success of the interventions.

A first step in treating overweight and obesity is to create supportive environments for
children and adolescents to be able to talk about weight and make healthy food choices.
Although this study did not address any interventions, many of the participating school principals
and teachers used the opportunity of our research to discuss healthy eating behaviours in their

classrooms.

Limitations and Future Directions

While this thesis contributes to the current validity evidence of a questionnaire to assess
eating behaviours in relation to weight status in Canadian children and adolescents, it is
important to acknowledge the limitations of the study. Although our results support the utility of
the FFEQ-R20 C for use in our sample of Canadian children and adolescents in assessing eating
behaviour, the results may not be generalizable to all Canadian children. A limitation of this
study was that the small sample size used for the exploratory factor analysis, especially after the
removal of participants with missing data and outliers. Although many studies have used sample
sizes similar to ours for exploratory factor analyses ", it would be beneficial for future research
to examine the four-factor model with a sample larger than 10-15 participants per item of the
questionnaire ®®, after missing data and outliers are removed. The present study used a
convenience sample of children mainly enrolled in public schools. Therefore the external

generalizability of our findings may be mainly restricted to Canadian children from the Ottawa
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area. Based on the fact that a convenience sample was used for the present study, we cannot rule
out sampling bias " and the possibility that the children with healthier eating behaviours may
have been more inclined to participate in the study. Additionally, individuals were not selected
based on weight status, thus this study may have lower power in the comparison between normal
weight and overweight children, as the number of participants with overweight or obesity was
small (n=8). The factorial validity of the responses to the new contextualized version of the
questionnaire, FFEQ-R20 C, and the relationships with BMI and food preferences should also be
examined in other Canadian samples.

Additionally, the division of the UE factor into two factors meant that the UE 2 scales
contained fewer items (n=3) compared to the other scales of the questionnaire, which is an
important limitation inherent to the questionnaire. Before examining the factorial validity of the
questionnaire, items representing eating in response to external food cues should be added to the
questionnaire to make the measure of External Uncontrolled Eating (UE 2) more robust.
Additional research is needed to determine if adding more items to the UE 2 subscale would
improve the subscale and questionnaire validity. In the current study, the measure was validated
using a sample consisting mainly of normal weight children and adolescents. The understanding
of eating behaviour depends on a valid, stable, and generalizable measure. Therefore, future
research should focus on examining the factorial validity of the new four-factor model of the
questionnaire in a larger sample of Canadian children and adolescents with differing ethnicity,
socioeconomic backgrounds, weight status and physical activity levels % 8%,

One main limitation of the present cross-sectional validation study is that it does not
reveal changes in the questionnaire scores and changes in BMI over time, due to the lack of

longitudinal data or follow-up. This cross-sectional design of the study prevents the ability to
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establish temporal of casual relationships between eating behaviour factors and excess weight.
Much research in this area mainly consists of cross-sectional data demonstrating relationships
between eating behaviour and weight; however, many studies have suggested that eating
behaviour scores are able to predict weight gain or weight loss. Snoek and colleagues ® found
that BMI was more often a predictor of CR rather than CR predicting weight gain. It has also
been found that overweight was a risk factor for the development of dietary restraint at 5 years
“3) 9 years 4® and after 6 years of age " 33, As the primary intent of this study was to
examine the reliability and validity evidence of the questionnaire in Canadian children and
adolscents, the secondary objective was exploratory in nature; therefore, cross-sectional data
were used to examine relationships between eating behaviour and weight and food/taste
preferences. Therefore, before we can draw any conclusions regarding the ability of eating
behaviour scores to predict weight, future research should examine the longitudinal data on the
relationship between weight and eating behaviours. Accordingly, future research should focus on
determining the causation, using a longitudinal design, to determine whether eating behaviour
develops as a result of excess weight or if eating behaviour leads the development of excess
weight.

Additionally, all data were collected during school hours; eating behaviours may differ
based on environmental conditions. In their home environment children may have more access to
television which promotes the intake of unhealthy foods “*® or the influence of parental eating
behaviour ©% 29 Future research should examine if differences in eating behaviour and food
intake exist between school and home contexts. Food intake data was also conducted using self-
report measures of eating behaviour and may have been influenced by recall and reporting bias

(126:129) and may not accurately reflect actual food intake. An important limitation of food
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preference identification is the possibility of underreporting food preferences, as a review from
Asbeck et al. *® found that CR was associated with underreporting of foods in adolescents. It is
also important to note that due to the self-report nature of the questionnaires, acquiescence and
social desirability may have influenced the results “?% 29 Furthermore, research has
demonstrated that statements about food such as in the TFEQ and the LFPQ, respondents may be
more inclined to agree with statements about hunger and food preferences when they are in fact
hungry 83184 Although we attempted to control the timing of the questionnaire so that it was
administered between breakfast and lunch, we did not control the food intake of the participants.
It may be beneficial for future research to examine actual food intake in a laboratory setting, to
ensure that food intake does, in fact, match self-report measures and ensure that food intake
accurately reflects food and taste preferences.

Although the data revealed that BMI z-scores did correlate with eating behaviour factors,
body composition and more direct measures of adiposity were not considered in this study.
Although the use of standardized BMI-for-age growth charts reduced the differences observed in
the amount of body fat in girls and boys as they grow, future research may want to examine other
adiposity measures and body composition using Dual-energy X-ray Absorptiometry (DXA) &),
Martin-Garcia and colleagues ®® found that body fat was associated with eating behaviours in
Spanish children and adolescents. Although the use of BMI as a measure of adiposity may have
acted as a limitation, the majority of published research looking at the validity of the TFEQ uses
BMI as a measure %%, The use of BMI in this research will allow for researchers and clinicians
to make comparisons across different studies.

Another important limitation to note is that we did not collect data on ethnicity and

socioeconomic status, which may act as extraneous variables. Socioeconomic status is associated
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with awareness of healthy eating and foods, and access to healthy foods, and specifically to the
consumption of high-fat foods ®° 18 The reason we did not account for the socioeconomic
status and ethnicity data was that the Research Ethics board for research in children at CHEO
does not allow for this information to be collected in cases like this. Another limitation is that the
study did not consider mental health issues that may affect eating behaviour, such as binge eating
disorder, anorexia, or bulimia. We also did not examine fitness level and physical activity, which
may also have influenced eating behaviour, as increased physical activity has been shown to help
regulate internal hunger sensations, reduce the hedonic component of overeating, and maintain a

healthier weight 8% 8%,
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Conclusion

In summary, this study demonstrated evidence of internal consistency reliability and
validity of scores for the TFEQ-R21 C, demonstrating that the questionnaire is best represented
by a 20-item four-factor model in our sample of Canadian children and adolescents in the Ottawa
area. We also provided evidence of relationships between FFEQ-R20 C factor scores and Power
of Food Scale factors, BMI z-scores, and food and taste preferences in children and adolescents.
However, the effect sizes were categorized as small. The FFEQ-R20 C was able to identify
relevant eating behaviour traits associated with higher BMI z-scores in both sexes and age
groups. In younger children, food and taste preferences were linked more strongly with the
psychological factors of the FFEQ-R20 C, whereas food and taste preferences in boys were
linked more strongly with anthropometric measures. This study provided initial validity and
reliability evidence that eating behaviours in Canadian children and adolescents in our sample
are best categorized by the FFEQ-R20 and it may be a useful self-report tool to measure eating
behaviour in Canadian children and adolescents. However, more evidence is needed to support
the four-factor model of the questionnaire before we can generalize the findings. Furthermore,
the psychometric analysis revealed that revision of the instrument might increase the validity and
reliability. Based on our analysis, it is recommended to add more items addressing External
Uncontrolled Eating, and re-examining the problematic items and low loading items to determine
why they are problematic, to enhance the usefulness of this questionnaire in children and
adolescents. It is also recommended that researchers conduct a psychometric analysis of the
questionnaire in their sample before drawing conclusions based on the results.

Furthermore, the fact that CR, UE (1 and 2), and EE are interrelated demonstrates the

complexity of human eating behaviours, and they may mediate or moderate each other. The
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process of accumulating validity evidence is ongoing and more evidence is needed to support the
four-factor model of the questionnaire. Future research should first focus on re-examining
problematic questions, rewording stems, and using consistent response categories for items
measuring the same constructs. Furthermore, future research should focus on testing the four-
factor model of the TFEQ-R21 C (FFEQ-R20 C) in a larger sample of differing geographical
locations and considering the socioeconomic status and mental health issues. It is hoped that this
research will stimulate research efforts in this area with a long-term goal to find better solutions

to the obesity problem in the pediatric population.
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Appendix 1

ol P ol ) Children’s Hospital of Eastern Ontario
| g lanty Centre hospitalier pour enfants de 'est de 'Ontario

Parent Invitation Letter

Validation of a child version of the 21-item Three-Factor Eating Questionnaire

Dear Parent or Guardian,

We are inviting you to participate in a research study that will soon take place at your child’s school.
This study has been reviewed and approved by the Ottawa-Carleton Research and Evaluation Advisory
Committee and by the CHEO Research Ethics Board. The purpose of the study is to validate a new
child questionnaire on eating behavior. You are being invited to join this study because it will greatly
help scientists working in health research with pediatric populations to understand eating behaviors that
influence weight in children. We will invite children in the Ottawa region from the Ottawa-Carleton
District School Board and Ottawa Catholic School Board, to participate in this study.

Today, we visited your child’s classroom to explain what the study is about and we distributed this
envelope to all students. If you agree that your child takes part in this research, you need to sign
the consent form, and your child needs to sign the assent form. Then, your child must return
those 2 signed documents to their teacher by (insert date).

During the course of the study, your child will be asked to fill out 3 short questionnaires on eating
behavior and food preference, in their classroom. Height and weight will also be measured. The 3

guestionnaires and the measurements will take about 30 minutes to complete, and a teacher will be
present during all data collection.

We appreciate your consideration for participating in our research study. You will find a more detailed
description of the study in the consent form. Please, feel free to contact the principal investigator (Dr.
Jean-Philippe Chaput, for any issues or questions
that might arise at any time during the course of the study.

Sincerely,

Dr. Jean-Philippe Chaput

Research Scientist, Children’s Hospital of Eastern Ontario Research Institute
Assistant Professor of Pediatrics, University of Ottawa

Healthy Active Living and Obesity Research Group, CHEO

Parent Invitation Letter Version date: 3-Oct-2016 Page 1 of 1
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Appendix 2

B (:) Children’s Hospital of Eastern Ontario
<= T L= Centre hospitalier pour enfants de I'est de I'Ontario

Information Letter and Informed Consent Form

Protocol Title: Validation of a child version of the 21-item Three-Factor Eating
Questionnaire

Investigator: Dr. Jean-Philippe Chaput

Address: Healthy Active Living and Obesity Research Group, CHEO, 401 Smyth Road,
Ottawa, ON K1H 8L1.

Telephone Number: (613) 737-7600 Ext. 3683 Fax: (613) 738-4800

For more simplicity, the word “you”, when used in this form, means “yourself” or “your
child”.

You are being invited to join in a research study about the validation of a new child
questionnaire on eating behaviour. You are being invited to join this study because it will greatly
help scientists working in health research with paediatric populations. Before agreeing to take
part in this study, it is important that you read and understand this document.

Taking part in this study is voluntary. You are free to withdraw from the study at any time
and there will be no penalty to you or your child.

Why is this study being done?

This study is being done because many children and adolescents have excess weight in Canada.
Part of the solution to overcoming this obesity epidemic is understanding the eating behaviours
which determine an individual’s response to the food environment, which then influences their
body weight. One widely used tool to measure eating behaviours is the Three-Factor Eating
Questionnaire. However, this questionnaire has only been used and validated in adult
populations. We have recently developed a child version of this questionnaire and now would
like to validate it so that scientists can use it for their research.

How many people will participate?
We are recruiting 200 participants between the age of 8 and 15 for this study. The study will be
conducted in one single occasion and will take less than 30 minutes.

Consent Form Version date: 3-Oct-2016 Page 1 of 3
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The data produced from this study will be stored in a locked filing cabinet. Only
members of the research team will have access to the data. Following completion of the
research study the data will be kept for 7 years after the last publication of this study.

They will then be destroyed.
You will not be identified in any publication or presentation of this study. A
copy of the signed consent form will be provided to you.

Is the research team benefiting from the study?
The research team members are not benefiting personally, financially or in some other way
from this study.

What if | have questions?
If you have any questions concerning participation in this study, you can contact the principal
investigator, Dr. Jean-Philippe Chaput, at

This study has been reviewed and approved by the CHEO Research Ethics Board and by the
Ottawa- Carleton Research and Evaluation Advisory and the principle of the school. The
CHEO Research Ethics Board is a committee of the hospital that includes individuals from
different professional backgrounds. The Board reviews all human research that takes place at
the hospital. Its goal is to ensure the protection of the rights and welfare of people participating
in research. The Board’s work is not intended to replace a parent or child’s judgment about
what decisions and choices are best for them. You may contact the Chair of the Research
Ethics Board, for information

regarding patient’s rights in research studies at 613-737-7600 Ext. 3272, although this person
cannot provide any health-related information about the study. You may also contact the
Protocol Officer for Ethics in Research at the University of Ottawa. They are located at 550
Cumberland Street, Room 154, Ottawa, ON, K1N 6N5, and can also be reached by phone (613-
562-5387) or email (ethics@uottawa.ca).

Consent Form Version date: 3-Oct-2016 Page 2 of 3
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Consent form Signatures

By signing this consent form | agree that:
e | am voluntarily agreeing to participate in this research study;
e | understand the information within this consent form;
e All of the risks and benefits of participation have been explained to me;
e All of my questions have been answered,
e | do not give up my legal rights by signing this form.
e Active consent is being sought and the form does not need to be returned
should you decline

Signature of Parent or Name of Parent or Date
Legal Gaurdian Legal Gaurdian

Signature of
Participant

Name of Participant Date

126

Signature of Person Name of Person Date
Obtaining Informed Obtaining Informed
Consent Consent

Consent Form Version date: 3-Oct-2016 Page 30f 3
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7 b i 9 Children’s Hospital of Eastern Ontario
¥ G~ Centre hospitalier pour enfants de l'est de 'Ontario

Assent Form

Protocol Title: Validation of a child version of the 21-item Three-Factor Eating
Questionnaire
Investigator: Dr. Jean-Philippe Chaput
Address: Healthy Active Living and Obesity Research Group, CHEO, 401 Smyth
Road, Ottawa, ON K1H 8L1.

Telephone Number: Fax:

Why is this study being done?
We would like to invite you to be part of a research study. Research is a way to test new
ideas to see if we can do things better.

This study is going to test a new child questionnaire about eating behaviour. Your
participation will greatly help scientists finding better solutions for health problems.

Who will take part?
We are recruiting 200 participants between the age of 8 and 15 for this study. The study
will be conducted in one single occasion and will take less than 30 minutes.

What will happen during the study?

You will be asked to fill out 3 short questionnaires on eating behaviour and food
preference. We will also measure your height and weight. You will be asked to consent
to this measurement and you can always say no even though your parents agreed. We
will visit your school for this study.

Are there good things that can happen from this study?

Sometimes good things can happen to people when they are in a study. These good
things are called “benefits.” This study will help us find better solutions for children
struggling with body weight issues. That is a benefit. There are no other benefits that we
think will happen to you if you decide to join this study.

Consent Form Version date: 3-Oct-2016 Page 1 of 2
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Are there bad things that can happen from this study?
We do not think that anything bad would happen if you decide to join this study.

Is this private?
We will keep your information private whether you decide to join this study or not.

Can | say no?

You can choose to be a part of this study or not. You can also decide to stop being in
this study at any time once you start. Talk to your parents if you want to stop being in
the study, and they will tell the researchers. No one will be mad at you if you choose not
to take part.

What if | have questions?
Please ask us and we will do anything we can to answer your questions.

Assent form Signatures

If you agree to participate in this research study, please sign the form. | understand the
information that was explained to me and | can ask any question that | like about the
study.

Signature of Name of Participant Date
Participant
Consent Form Version date: 3-Oct-2016 Page 2 of 2
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October 2016

Participant Oral Debriefing Script

Validation of a child version of the 21-item Three-Factor Eating Questionnaire

Thank you for your time and participation in our study.

I would like to take a few minutes to tell you about the purpose of this study. The goal of this study
was to test a new child questionnaire about eating behaviour. Your participation will help scientists
find better solutions for health problems in children and find better solutions for children struggling
with body weight issues.

We would like to remind you that we will keep all your information private. Also, your participation in
the study has no impact on your school results. All the data that you provided is stored safely at the
Children’s Hospital of Eastern Ontario (CHEO) and will remain confidential.

The study was approved by the CHEO Research Ethics Board, the Ottawa-Carleton Research and
Evaluation Advisory Committee and the school Principal.

If you have any questions, please ask us. If you have any further questions about the study after
we leave, please talk to your parents and they contact the researchers.

Your participation was greatly appreciated and will help to improve the health of children.
Thank you.

Sincerely,

Dr. Jean-Philippe Chaput

Research Scientist, Children’s Hospital of Eastern Ontario Research Institute
Assistant Professor of Pediatrics, University of Ottawa

Healthy Active Living and Obesity Research Group, CHEO

Participant Debriefing Form Version date: 3-Oct-2016 Page 1 of 1
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Parent Debriefing Letter

October 2016

Dear parent,

We would like to thank you for your time and participation in our study. Our study had 3
main objectives. First, we aimed to assess eating behavior traits of children and adolescents
using the child version of the Three Factor Eating questionnaire to identify any patterns in
eating behavior profiles, which will enable an understanding of the behavior traits that drive
individuals to eat. Second, through the Leeds Food Preference task we aimed to determine
food preferences of children and adolescents to explore whether eating behavior traits are
associated with particular food preferences. Lastly, we aimed to determine if any
anthropometric measurements are associated with eating behavior profiles or food
preferences mentioned in the objectives above.

This study was conducted because many children and adolescents have excess weight in
Canada. In Canada, approximately 1 in 4 children are classified as overweight or obese. Part
of the solution to overcoming this obesity epidemic is understanding the eating behaviors
which determine an individual’s response to the food environment, which in turn influences
their body weight. The Three Factor Eating Questionnaire has shown utility in predicting
weight gain and weight loss in adult samples. We hope that the results of this study will be
helpful for scientists working with pediatric populations.

We would like to remind you that your child’s participation in the study has no impact on
his/her school results. All the data that you and your child provided is stored safely at the
Children’s Hospital of Eastern Ontario (CHEO) and will remain confidential.

The study was approved by the CHEO Research Ethics Board, the Ottawa-Carleton Research
and Evaluation Advisory Committee and the school Principal. If you have ethical concerns

related to the study, you can contact the Chair of the CHEO Research Ethics Board at 613-
737-7600 (ext. 3272).

Parent Debriefing Form Version date: 3-Oct-2016 Page 1 of 2
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If you have any further questions about the study, please contact the principal investigator,
Dr. Jean-Philippe Chaput,

Sincerely,

Dr. Jean-Philippe Chaput

Research Scientist, Children’s Hospital of Eastern Ontario Research Institute
Assistant Professor of Pediatrics, University of Ottawa

Healthy Active Living and Obesity Research Group, CHEO

401 Smyth Road, Ottawa, ON K1H 8L1

Parent Debriefing Form Version date: 3-Oct-2016 Page 2 of 2
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Appendix 6

Questionnaires

Participant ID: TFEQ —

Date:

Technician Initials:

Time:

The 21-item Three-Factor Eating Questionnaire for Children (TEFEQ-R21C)

1. I eat small portions of food Totally Mostly true Mostly false | Totally
to help control my weight true false

2. | start to eat when | feel worried Totally Mostly true Mostly false | Totally

true false

3. Sometimes when | start eating, it Totally Mostly true Mostly false | Totally
seems I can’t stop true false

4. When | am sad, | usually eat too Totally Mostly true Mostly false | Totally
much true false

5. Tdon’t eat some kinds of food Totally Mostly true Mostly false | Totally
because they can make me fat true false

6. When | am next to someone who is | Totally Mostly true Mostly false | Totally
eating, | also feel like eating true false

7. When I feel angry, | need to eat Totally Mostly true Mostly false | Totally

true false

8. 1 often get so hungry that | feel like I| Totally Mostly true Mostly false | Totally
could eat loads of food without true false
getting full

9. When | am hungry, | feel like to | Totally Mostly true Mostly false | Totally
have to eat all of the food on my true false
plate in one go, without stopping

10. When I feel lonely, | make myself | Totally Mostly true Mostly false | Totally
feel better by eating true false

11.1eat less than | want at meal Totally Mostly true Mostly false | Totally
times to stop myself putting on true false
weight

12. When | smell or see my favourite Totally Mostly true Mostly false | Totally
food, I find it hard to stop myself true false
from eating it, even if I’ve just
finished a meal

13. ’'m always hungry enough to eat Totally Mostly true Mostly false | Totally
at any time true false

Quality Control Staff Initials: Date: / /
Data Entry Staff Initials: Date: / /
Page 1 of 2
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Participant ID: TFEQ —

Technician Initials:

133

Date: Time:
14.1f | feel nervous, | try to calm Totally Mostly true Mostly false | Totally
myself down by eating true false
15.When | see something that Totally Mostly true Mostly false | Totally
looks delicious, | get so hungry | true false
that | have to eat it right away
16.When | feel really upset, | want | Totally Mostly true Mostly false | Totally
to eat true false
17.How often do you avoid Almost Sometimes Usually Almost
eating or buying tempting never always
food?
18.How often would you eat less | Almost Sometimes Usually Almost
than you wanted to in a never always
meal?
19.Do you eat lots of food even Never Not very often| Sometimes | At least
when you are not hungry? once a
week
20.How often do you feel hungry? | Only at Sometimes Often Almost
mealtimes | between between always
meals meals
21.What type of eater are you on
a scale of 1 to 8? Where 1
means ‘| eat whatever | want,
whenever | want it’ and where 1 2 3 4 5 6 7
8 means ‘I am careful about
what | eat to control my
weight'.
Quality Control Staff Initials: Date: / /
Data Entry Staff Initials: Date: / /
Page 2 of 2




Participant ID: TFEQ — Technician Initials:

Date: Time:

Children’s Power of Food Scale (C-PFES)

Read each sentence below. Check the box to I don’t | agree | agree I strongly
the right to tell us how much you agree with agree a little somewhat agree
the sentence. at all
1. I think about food even when I’m not truly ['don’t I agree I agree I strongly
hungry. agree a little somewhat agree

at all
2. When I’'m near delicious foods but I have to [ don’t I agree | agree I strongly
wait to eat them, it is very difficult for me to agree alittle somewhat agree
wait. at all
3. | get more pleasure from eating than | do from | Idon’t I agree | agree I strongly
almost anything else. agree a little somewhat agree

at all
4. 1f 1 see or smell a food I like, | get a very strong | I don’t I agree I agree I strongly
desire to have some. agree a little somewhat agree

at all
5. When I’m around a fattening food I love, it’s I don’t | agree | agree I strongly
hard to stop myself from at least tasting it. agree alittle somewhat agree

at all
6. | often think about what foods | might eat later | I don’t | agree | agree I strongly
in the day. agree a little somewhat agree

at all
7. When | taste a favourite food, | feel great I don’t | agree | agree I strongly
pleasure. agree a little somewhat agree

at all
8. When I know a delicious food is available, | I'don’t | agree | agree I strongly
keep thinking about having some. agree alittle somewhat agree

at all
9. 1 love the taste of certain foods so much that I'don’t | agree | agree I strongly
I can’t avoid eating them even if they’re bad for agree a little somewhat agree
me. at all
10. When I see delicious foods in advertisements or| I don’t | agree | agree I strongly
commercials, it makes me want to eat. agree a little somewhat agree

at all

Quality Control Staff Initials: Date: / /
Data Entry Staff Initials: Date: / /
Page 1 of 2
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Participant ID: TFEQ —

Technician Initials:

Date: Time:
11. | feel like food controls me | don’t | agree | agree | strongly
instead of me controlling my agree a little somewhat | agree
food choices. at all
12. Just before | taste a favourite | don’t | agree | agree | strongly
food, | get very excited. agree a little somewhat | agree

at all
13. When | eat delicious food | | don’t | agree | agree | strongly
focus a lot on how good it tastes. agree a little somewhat | agree

at all
14. Sometimes, when I'm doing | don’t | agree | agree | strongly
everyday activities, | get an urge to | agree a little somewhat | agree
eat “out of the blue” (for no good at all
reason).
15. | think | enjoy eating a lot more | | don’t | agree | agree | strongly
than most other kids. agree a little somewhat | agree

at all
16. Hearing someone describe a | don’t | agree | agree | strongly
great meal makes me really want to | agree a little somewhat | agree
have something to eat. at all
17. It seems like | have food on my | | don’t | agree | agree | strongly
mind a lot. agree a little somewhat | agree

at all
18. It's very important to me that the| | don’t | agree | agree | strongly
foods | eat are as delicious as agree a little somewhat | agree
possible. at all
19. Before | eat a favourite food my | | don’t | agree | agree | strongly
mouth waters. agree a little somewhat | agree

at all

Quality Control Staff Initials: Date: /
Data Entry Staff Initials: Date: /
Page 2 of 2
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Participant ID: TFEQ — Technician Initials:

Date: Time:

Leeds Food Preference Questionnaire

Examine each individual item in turn to make your assessment. If you would like to eat it at
this moment place a tick in the box next to it. If not, go on to the next. Consider each item
independently from the others. Do not spend a long time on any item.

Non-Branded Food Items

A grilled chicken breast

A scone

A large chocolate bar (any flavour)

A medium sized peach

A baked potato with butter

A small dish of fried vegetables

A medium size grilled fish fillet

2 average size tomatoes

A grilled porkchop

A small slice of cheesecake

A small green salad

White or whole wheat bun

2 slices of smoked meat

4 small cookies

A medium size corn dog (pogo)

A dish of fresh strawberries

Quality Control Staff Initials: Date: / /

Data Entry Staff Initials: Date: / /
Page 1 of 2
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Participant ID: TFEQ —

Date:

Technician Initials:

Time:

Non-Branded Food Items

Half a cup of tuna from a can

2 pickles

A small slice of cake

2 pieces of bacon

2 pancakes

A medium sized dish of baked beans

A small container of plain yoghurt

1.5 small package of potato chips (any flavor)

A dish of shrimp

A dish of canned fruit salad

A wedge of cheddar cheese

A small grilled piece of steak

2 sticks of celery

A cream filled donut

A medium size bowl of rice

A small slice of melon

Quality Control Staff Initials: Date:

Data Entry Staff Initials: Date:

Page 2 of 2
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Date: Time:

Participant ID: TFEQ —

Technician Initials:

Anthropometry Form

Date of birth / / Age
DAY MONTH YEAR
Sex
a Male
a Female

years

Standing Height

1 cm

2 cm

3 cm
Weight

4 kg

5 kg

6 kg

138




Appendix 7

Chaput, Jean-Philippe

From:

Sent: vionday, uctober Us, 2ULlb 2:26 PM

To: Chaput, Jean-Philippe

Cc: Bourada, Valerie

Subject: REB Protocol No 16/120X: Final Approval - Delegated Review

- E_
/' f b S - RESEARCH INSTITUTE
( :] ‘l‘ _ INSTITUT DE RECHERCHE

CHEO Research Ethics Board
Approval - Delegated Review

Principal Investigator: Dr. Jean-Philippe Chaput

REB Protocol No: 16/120X

Romeo File No: 20160401

Project Title: CHEOREB# 16/120X - Validation of the child version of the 21-item Three-Factor Eating
Questionnaire

Primary Affiliation: HALO\HALO

Protocol Status: Active

Approval Date*: October 03, 2016

Valid Until**: September 15, 2017

Annual Renewal Submission Deadline: 15 August 2016

Documents Reviewed & Approved:

Document Name j Comments - Version Date

Assent Form Assent Form - 2016/10/03

Consent Form Consent Form - 2016/10/03

Other Document Anthropometry ]"orm Revised Received 09!30;’2{)1 6
Protocol o Revised Protocol 2016/10/03 |

_______________________________________ - Received 09/01/2016
:QucstlonnalrefSurvey ‘Children’ s incr of F ood Scnic . R eccived 09/01/2016

Questionnaire/Survey TF bQRZl Ch:ld Versmn Rcccwed 09!01;’20]6

This is to notify you that the Children's Hospital of Eastern Ontario Research Ethics Board has granted approval
to the above named research study on the date noted above. Your project was reviewed under the delegated
review stream, which is reserved for projects that involve no more than minimal risk to human subjects.

1
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In respect to this study, my signature below certifies, that as a representative of this Research Ethics Board:

1. The membership of this Rcsearch Ethics Board complies to the Tri-Council Policy Statement on Ethical
Conduct for Rescarch involving Humans;

2. The membership of this Research Ethics Board complies with the membership requirements [or Research
Lthics Boards detined in Part C Division 5 of the Food and Drug Regulations and Part 4 of the Natural Health
Products Regulations:

3. This Research Ethics Board carries out its functions in a manner consistent with [CH Good Clinical
Practices: consolidated guidelines and applicable laws and regulations o! Ontario and Canada; and

4. This Research Ethics Board has reviewed and approved the protocol and informed consent form for this
study; which is to be conducted by the qualified investigator named above at the spccitied site. This approval
and the views of this Rescarch Ethics Board have been documented in writing.

Final approval is granted for the above noted study, with the undcrstanding that the investigator agrees to
comply with the following requirements:

1. The investigator must conduct the study in compliance with the protocol and any additional conditions set out by
the Board.
2. Investigators must submit an annual renewal report to the REB 30 days prior to the expiration date stated above.

The investigator must not implement any deviation from, or changes to, the protocol, consents or assents without
the approval of the REB.

4. The investigator must, prior to use, submit to the Board changes to the study documentation, e.g., changes to the
informed consent letters, recruitment materials.

5. Investigators must provide the Board with French versions of the consent form, unless a waiver has been granted.
An interpreter should be offered to participants as required or at the request of the participant throughout the
course of research.

6. The investigator must promptly report to the REB all unexpected and untoward occurrences (including the loss or
theft of study data and other such privacy breaches).

7. Investigators must notify the REB of any study closures (closed to accrual, temporary, premature or permanent).
8. Investigators must submit a final report at the conclusion of the study.

(98]

Shouid you have any questions or concerns, please do not hesitate to contact the Research Ethics Board Office at 613-
737-7600 ext. 3350 or 2128.

Regards,

Dr. Franco Momoli, Ph.D.
Interim Chair. CHEO Research Lthics Board
401 Smyth Road, Ottawa, ON K111 8L1

*The final approval date for initial delegated study applications approved with or without modifications will be
the date thc REB has determined that the conditions of approval have been satis{ied.

**T'he expiry date of REDB approval lor initial study application that required no modilications will be as
follows:

. If the date of review and approval was on or befere the 15th of the month, the cxpiry date will be the

15th of the month prior to the date of review and approval by the Chair and/or delegatc in the following vear:

. If the date ol review and approval was after the 15th the expiry date will be the 15th of the month in
2
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which the date of review and approval by the REB in the following year.

The expiry date of REB approval for initial study applications that require modifications will be as follows:

0 If the initial feedback was sent on or before the 15th of the month, the expiry date will be the 15th of
thc month prior to the date the letter of REB feedback 15 i1ssued to the investigator(s) in the following year;
. [f the initial feedback was sent after the 15th the expiry datc will be the 15th of the month in which the

feedback was sent in the following year.
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Appendix 8

OTTAWA

CATHOLIC OTTAWA-CARLETON
SCHOOL BOARD DISTRICT SCHOOL BOARD

Ottawa-Carleton Research and Evaluation Advisory Committee (OCREAC)

December 16, 2016

Dr. Jean-Philippe Chaput
HALO Research Group, CHEO Research Institute
401 Smyth Road, Ottawa, ON K1H 8L1

Re: Validation of the child version of the 21-item Three Factor Eating Questionnaire

Dear Dr. Chaput,

The Oftawa-Carleton Research and Evaluation Advisory Committee has reviewed the

submitted revisions to your application and is granting you formal approval to conduct
your research in this academic year. This approval is for the Ottawa Catholic School

Board and the Ottawa-Carleton District School Board. However, please note that final

approval to participate in the study must come from the individual principal.

In order to facilitate access to the schools, please contact please contact Dr. Tsala

Mosimakoko. at the Ottawa-Carleton District School Board
~and Dr, Lauren Figueredo, at

the Ottawa Catholic School Board

The committee asks at all times in which you are in our schools, that your police
clearance and a copy of this letter of approval be shown to the school staff being
approached to participate in your study. On behalf of the Ottawa-Carleton Research and
Evaluation Advisory Committee, we thank you for approaching the Ottawa-Carleton

area school boards as a venue for your study and we look forward to receiving a copy of
your results.

Sincerely,

Lauren Figueredo, Ph.D.
Research Officer, Student Success — Leading & Learning
Ottawa Catholic School Board

On behalf of the Ottawa-Carleton Research and Evaluation Advisory Committee

-\}' : Ottawa Catholic School Board
A 570 Hunt Club Road West ® Nepean » Ontario = K2G 3R4
Ottawa-Carleton District School Board

coTmT T 142




Appendix 10
Adapted three-factor model of the Child version of the Four-Factor Eating Questionnaire.
The data can be fit into a three-factor model to allow for comparison with the original TFEQ-R21
C @ currently used to assess eating behaviour in adults. The three-factor structure can be achieved
by merging the items from the previously mentioned UE 1 and UE 2 scales as the original
questionnaire suggests 9, and removing item 17, as it was previously identified to be problematic
due to the negative non-significant loading on all factors. The UE 2 scale also had a low internal
reliability (a= 0.69). This version of the questionnaire would be titled the Child Version of the 20-
item Three-Factor Eating Questionnaire (TFEQ-R20 C).

The data met the assumptions for exploratory factor analysis. The Kaiser-Meyer-Olkin
measure of sampling adequacy index (KMO= 0.76) and Barlett’s test of sphericity (X?= 749.45
p<0.001) were significant, indicating that there was a sufficient proportion of variance within the
sample and the items were sufficiently correlated for factor analysis. Table S1 presents the results
from the maximum likelihood, exploratory factor analysis with oblique (direct oblimin) rotation,
with a three-factor restriction and item 17 removed from the TFEQ-R21 C questionnaire. The test
produced 3 factors, accounting for 38.02 % of the variance. All items with the exception of item 6

loaded significantly on only one factor.

Table S1. Rotated factor structure loading of the 20-item Child version of the Three-Factor Eating

Questionnaire (TFEQ-R20 C) with a three-factor restriction model.

Questionnaire Items Factor 1 Factor 2 Factor 3 h?
1. I eat small portions of food to control my weight .008 .643 -.056 435
2. | start to eat when | feel worried 024 -.052 -.519 .269
3. Sometimes when [ start eating, it seems I can’t stop 570 158 .076 .309
4. When | am sad, | usually eat too much -.030 .014 -.553 .298
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5. I don’t eat some kinds of food because they can make me -.048 .604 .040 359
fat

6. When | am eating next to someone who is eating, | also 242 102 -.248 192
feel like eating

7. When | feel angry, | need to eat 229 .059 -.373 276
8. | often get so hungry that | feel like I could eat loads of 741 -.031 012 544
food without getting full

9. When I am hungry, I feel like I have to eat all of the food .568 -.022 -.023 335
on my plate in one go, without stopping

10. When | feel lonely, | make myself feel better by eating -.076 .052 =177 584
11. I eat less than | want at meal times to stop myself from 152 718 .019 524
putting on weight

12. When | smell or see my favorite food, | find it hard to 575 .046 -121 406
stop myself from eating it, even if I’ve just finished a meal

13. I am always hungry enough to eat at anytime .624 -.148 -.049 440
14. I | feel nervous, | try to calm myself down by eating -.088 .085 -.715 505
15. When | see something that looks delicious, | get so 570 116 -.162 448
hungry that | have to eat it right away

16. When | feel really upset, | want to eat 118 -114 -.605 418
18. How often would you eat less than you wanted to in a .057 376 -.043 156
meal?

19. Do you eat lots of food even when you are not hungry? .386 .015 -.144 217
20. How often do you feel hungry? 710 -.139 137 477
21. What types of eater are you on a scale of 1 to 8? Where -.319 550 .017 414

1 means ‘I eat whatever I want, whenever I want’ and
where 8 means ‘I am careful about what I eat to control my

weight’
Explained variance 21.38 11.20 5.44 -
Cumulative variance 21.38 32.58 38.02 -

Note. An exploratory, maximum likelihood analysis, using oblique rotation (direct oblimin), was
conducted to determine the factor structure of the TFEQ-R21 C; the model was restricted to three
factors, with item17 removed. The data in the vertical factor columns are presented as factor
loadings for each questionnaire item (n= 18) on three identified factors, for boys and girls ages 8-
15 years (n=145). The communality value (h?) for each item is presented horizontally in the last
column. For all scales, higher scores are indicative of greater loading onto the identified factor, or
greater communality of the item. For this table, bolded values were used to denote a significant
factor loading. Abbreviations: TFEQ-R20 C, 20-item Child version of the Three-Factor Eating
Questionnaire.

As seen in Table S1, the original factor of CR ®° was retained in the three-factor solution,

with items 1, 5, 11, 18, and 21 loading onto Factor 3, except item 17, which was removed in the
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previous analysis. The original factor of UE 9 was also retained, with items 3, 8, 9, 12, 13, 15,
19, and 20 loading on Factor 1, with the exception of item 6, which is recommended to be removed
in further analysis. The factor of EE was retained as in the original TFEQ-R 21 9, with items 2,
4,7, 10, 14, and 16 loading onto Factor 2.

The item analysis also revealed that all the factors had adequate to good inter-item
correlations for CR (r=0.12-0.50) and EE (r=0.24-0.62), showing that the items within each scale
correlated with one another. The factor of UE showed good inter-item correlations (r=0.23-0.57),
with the exception of item 6, which did not correlate well with the other items (r=0.04-0.40). The
corrected item-total correlations were good (CR (r=0.30-0.50), EE (r=0.43-0.60), and UE (r=0.33-
0.64)), with items correlating most strongly with their respective factors, supporting item-
discriminant and convergent validity. The item-total correlations indicated that all 20 items
correlated more strongly with the scores for the construct with which they were associated.
Furthermore, the correlations between factors 1, 2 and 3 did not exceed 0.70 (r=-0.66-0.69), with
the exception of factors 1 and 4 (r=0.58-0.92). Additionally, the strongest correlation of each item
was found with the scale assigned, meeting the criteria for item-discriminant validity (UE: r=0.57—
0.69; CR: r=0.55-0.72; EE: r=0.59-0.76).

Overall, the 20-item, four-factor model of the questionnaire (FFEQ-R20 C) accounted for
41.2% of the variance in the data, had a good internal reliability (¢=0.81), and the division of UE
into UE 1 and UE 2 was conceptually sound based on theory 118 117): therefore, this model was
considered for further analysis. All subsequent analyses were conducted using the FFEQ-R20

model of the questionnaire.

145



Relationship between FFEQ-R20 C factors, and food and taste preferences

Table S2 presents the Pearson Product Moment correlation coefficients and significance values of
the relationship between the FFEQ-R20 C, and food and taste preferences, by sex (boys and girls)
and age group (8-11 years and 12-15 years).

High protein food preference. Partial correlations controlling for BMI z-score showed that
UE 1 (r=0.28, p=0.001) and UE 2 (r=0.28, p=0.001) were positively related to preference for high
protein foods, whereas CR (r=-0.19, p=0.022) was negatively related to preference for high protein
foods, for boys and girls. Partial correlations controlling for sex and BMI showed that the
relationship between UE 1, UE 2, and CR, with preference for high protein foods was only
significant in younger children (see Table S2). No significant correlations between EE and high
protein preference were found.

High carbohydrate food preference. Partial correlations controlling for BMI z-score
showed that UE 2 was positively related to preference for high carbohydrate foods (r=0.24,
p=0.003) and CR was negatively related to preference for high carbohydrate foods (r= -0.27,
p=0.001), in boys and girls. Partial correlations controlling for sex and BMI showed that the
relationship between UE 2 and preference for high carbohydrate foods was only significant for
younger children, whereas the relationship between CR and preference for high carbohydrate foods
was only found to be significant in older children. No significant correlations between EE and high
carbohydrate preference were found (see Table S2).

High fat food preference. Partial correlations controlling for BMI z-score showed that UE
1 (r=0.33, p<0.001) and UE 2 (r=0.26, p= 0.002) were positively related to preference for high-fat
foods, whereas CR was negatively related to preference for high-fat foods (r=-0.29, p<0.001), in

boys and girls. A relationship between UE 2 and preference for high-fat foods was only found in
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boys, whereas a relationship between CR and preference for high-fat foods was only found in girls.
The relationship between UE 2 and preference for high-fat foods was only found to be significant
in younger children (r=0.29, p= 0.006). No significant correlations between EE and high-fat
preference were found (see Table S2).

Low energy food preference. Partial correlations controlling for sex and BMI showed that
the relationship between CR and preference for low energy foods was only significant for older
children (r=-0.28, p=0.037). No significant correlations between UE 1, UE 2, CR and preference
for low energy foods were found (see Table S2).

High fat savoury preference. Partial correlations controlling for BMI z-score revealed that
UE 1 (r=0.31, p<0.001) and UE 2 (r=0.25, p=0.003) were positively related to preference for
HFSA foods, whereas CR (r= -0.29, p<0.001) was negatively related to preference for HFSA
foods, in boys and girls. No significant correlations were observed between EE and preference for
HFSA foods (see Table S2).

High fat sweet preference. Partial correlations controlling for BMI z-score showed that
UE 1 (r=0.25, p=0.001) and UE 2 (r=0.25, p=0.002) were positively related to preference for
HFSW foods, and CR (r=-0.24, p=0.003) was negatively related to preference for HFSW foods.
Partial correlations controlling for sex and BMI showed that the relationship between UE 1, UE 2
and preference for HFSW foods was only significant in boys. A negative relationship between CR
and preference for HFSW foods was found only in girls. A relationship between the domains of
UE 2 and EE, and preference for HFSW food was only found to be significant in younger children
(see Table S2).

Low fat savoury preference. Partial correlations controlling for BMI z-score showed no

relationship between FFEQ-R20 C and preference for LFSA foods. Partial correlations controlling
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for sex and BMI revealed a relationship between CR and preference for LFSA foods in girls only
(r="-0.23, p=0.030). Partial correlations controlling for sex and BMI showed that the relationship
between CR and preference for LFSA foods was only significant in older children. A relationship
between UE 2 and preference for LFSA foods was observed in younger children. No significant
correlations between EE and LFSA preference were found (see Table S2).

Low fat sweet preference. Partial correlations controlling for sex and BMI revealed a
positive relationship between CR and preference for LFSW foods (r=0.24, p=0.027) in younger
children. No significant correlations between UE 1, UE 2 and EE and preference for LFSW foods

were found (see Table S2).
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Table S2. Pearson Product Moment correlations coefficients and significance values for the relationship between Four-Factor Eating

Questionnaire C (FFEQ-R20 C) and food and taste preferences, by sex and age groups.

CR UE1 UE 2 EE
Boys Girls 8-11 12-15 Total Boys Girls 8-11 12-15 Total Boys Girls 8-11 12-15 Total Boys Girls 8-11 12-15  Total
years years years years years years years  years

HPP
r -0.87 -0.26* -0.25* -0.10 -0.19* 0.34* 0.25* 0.32* 0.16 0.28* 0.39* 0.29* 0.37* 0.25 0.28* 0.25 0.06 0.14 0.17 0.13
p 0.524 0.016 0.023 0.476 0.022 0.011 0.019 0.003 0.232 0.001 0.003 0.006 <0.001 0.058 0.001 0.062 0.567 0.204 0.215 0.109
HCP
r 0.35* -0.40* -0.21 0.38* -0.27* 0.16 0.19 0.17 0.15 0.15 0.36 0.17 0.38* 0.07 0.24* 0.13 -0.01 0.19 -0.15 0.02
P 0.007 0.016 0.057 0.006 0.001 0.231 0.076 0.109 0.268 0.073 0.007 0.109 <0.001 0.609 0.003 0.346 0.962 0.086 0.261 0.827
HFP
r -0.60 -0.45* -0.28*  -0.34* -0.29* 0.34* 0.31* 0.30* 0.38* 0.33* 0.39* 0.17 0.29* 0.22 0.26* 0.22 0.02 0.19 -0.02 011
p 0.662 <0.001 0.009 0.009 <0.001 0.011 0.004 0.005 0.004 <0.001  0.003 0.123  0.006  0.099 0.002 0.102 0.843 0.080 0.890 0.198
LEP
r 0.15 -0.04 0.18 -0.28* -0.02 0.03 -0.09 -0.01 -0.13 -0.56 0.15 0.01 -0.01 0.02 -0.22 -0.05 -0.01 0.02 -0.11  -047
p 0.262 0.699 0.107 0.037 0.818 0.822 0.397 0.933 0.335 0.501 0.262 0.949 0951 0.863 0.794 0.732 0.949 0.893 0400 0.575
HESA
r -041*  -041**  -0.33* -0.30* -0.29* 0.28* 0.31* 0.30* 0.27* 0.31* 0.25*  0.25** 0.31*  0.25* 0.25* 0.19 0.02 011 0.04  0.09
D <0.001  <0.001 0.002 0.026 <0.001 0.008 <0.001 0.005 0.042 <0.001 0.019 0.019  0.004  0.060 0.003 0.162 0.876 0301 0.749 0.276
HESW
r -0.11 -0.37** -0.24* -0.30* -0.24* 0.38* 0.17 0.27* 0.29* 0.25* 0.50* 0.04 0.28* 0.21 0.25* 0.23 0.02 0.25* -0.05 0.11
p 0.421 <0.001 0.027 0.025 0.003 0.004 0.111 0.013 0.028 0.001 <0001 0.739 0010 0.113 0.002 0.095 0.888 0.023 0.718 0.192
LESA
r 0.17 -0.23* -0.32 -0.28* -0.16 0.19 0.13 0.19 0.04 0.11 0.21 0.15 0.27*  -0.001 0.14 0.19 0.03 0.16 -0.03  0.05
P 0.205 0.030 0.773 0.034 0.057 0.151 0.215 0.087 0.782 0.188 0.124 0.179  0.011  0.997 0.097 0.169 0.807 0.154 0.829 0.570
LESW
r 0.16 0.08 0.24* -0.17 0.07 0.05 -0.12 -0.03 -0.12 -0.06 0.09 0.001 0.03 0.06 0.02 0.01 -0.06 -0.011  -0.07 -0.05
p 0.233 0.456 0.027 0.195 0.436 0.707 0.270 0.811 0.195 0.459 0.508 0.996  0.806  0.647 0.844 0.948 0.560 0.917 0.586 0.569

Note. Data are presented as Pearson Product Moment correlation coefficients, denoted by the symbol [r], and significance, denoted by
the symbol [p]. Partial Pearson Product moment correlations, controlling for BMI z-score, were used to determine the relationship
between the FFEQ-R20 C and food and taste preferences (n=145); denoted by Total in the table. Partial correlations controlling for age
and BMI, and sex and BMI, were used to examine the relationship between the FFEQ-R20 C factors and food preferences by sex (boys
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and girls), and age group (8-11 years and 12-15 years) respectively. A higher correlation coefficient value denotes a greater linear
relationship (negative or positive). Degrees of freedom: Boys= 54, Girls=83, 8-11 years= 82, 12-15 years= 55, Total= 143. Correlation
coefficient was significant at the level of p<0.05. Correlation coefficients that were statistically significant are identified by this symbol
[*]. Abbreviations: FFEQ-R20 C, 20-item Child Version of the Four-Factor Eating Questionnaire; CR, Cognitive Restraint; UE 1,
Uncontrolled Eating 1; UE 1, Uncontrolled Eating 2; EE, Emotional Eating; HPP, High Protein Preference; HCP, High Carbohydrate
Preference; HFP, High Fat Preference; LEP, Low Energy Preference; High Fat Savoury, HFSA; High Fat Sweet, HFSW; Low Fat
Savoury, LFSA; Low Fat Sweet, LFSW.
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Table S3. Mean food and taste preference scores (Leeds Food Preference Questionnaire) by high and low Four-Factor Eating

Questionnaire C (FFEQ-R20 C) factor-based scores, by sex.

Note. Data are presented as mean food and taste scores (standard deviation). A two-way factorial analysis of covariance, controlling for

Low CR High CR Low UE 1 High UE 1 Low UE 2 High UE 2 Low EE High EE

Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

(n=30) (n=59) (n=28) (n=28) (n=23) (n=24) (n=35) (n=63) (n=23) (n=24) (n=35) (n=63) (n=32) (n=54) (n=26) (n=33)
High Protein 3.40 3.28 2.89 2.46 2.39 2.52 3.66 351 2.48 2.04 3.60 3.38 2.72 2.86 3.69 3.30
Preference (1.94) (2.29) (2.11) (1.90) (1.90) (1.97) (1.97) (2.31) (1.97) (1.85) (1.96) (2.21) (1.99) (2.23) (1.98) (2.14)
High 3.37 4.28 3.14 3.04 3.09 3.48 3.37 4.29 2.52 3.00 3.74 4.22 3.13 3.95 3.42 3.79
Carbohydrate  (1.94) (1.79) (1.86) (2.01) (1.91) (1.79) (1.90) (2.02) (1.56) (2.15) (1.95) (1.76) (1.70) (2.00) (2.12) (1.87)
Preference
High Fat 3.73 4.26 3.68 271 2.78 341 431 4.13 2.83 2.96 4.29 4.08 3.19 3.75 4.35 3.82
Preference (2.21) (1.96) (2.11) (1.82) (2.00) (2.02) (2.04) (2.02) (2.04) (1.81) (2.04) (2.05) (2.13) (2.04) (2.02) (2.07)
Low Energy 4.50 4.79 4.68 4.54 4.52 5.00 4.63 4.42 4.65 4.50 4.54 4.78 441 4.79 4.81 4.58
Preference (1.98) (1.85) (1.95) (1.75) (1.97) (1.83) (1.96) (1.78) (1.80) (1.56) (2.06) (1.91) (1.68) (1.81) (2.25) (1.86)
Low Fat 0.38 0.46 0.40 0.39 0.36 0.42 0.42 0.45 0.36 0.36 0.41 0.47 0.35 0.44 0.44 0.44
Savoury (0.19) (0.23) (0.22) (0.22) (0.17) (0.22) (0.22) (0.24) (0.20) (0.23) (0.21) (0.22) (0.18) (0.22) (0.23) (0.25)
Preference
Low Fat 0.64 0.64 0.66 0.66 0.64 0.67 0.65 0.63 0.63 0.61 0.66 0.66 0.64 0.68 0.65 0.60
Sweet (0.31) (0.22) (0.28) (0.29) (0.28) (0.23) (0.30) (0.25) (0.26) (0.21) (0.32) (0.26) (0.27) (0.24) (0.32) (0.25)
Preference
High Fat 0.48 0.47 0.40 0.27 0.36 0.34 0.50 0.48 0.36 0.29 0.50 0.45 0.38 0.39 0.52 0.43
Savoury (0.26) (0.28) (0.26) (0.28) (0.26) (0.26) (0.24) (0.28) (0.26) (0.23) (0.25) (0.28) (0.24) (0.28) (0.26) (0.27)
Preference
High Fat 0.48 0.56 0.44 0.42 0.36 0.47 0.53 0.55 0.32 0.45 0.56 0.54 0.40 0.52 0.53 0.51
Sweet (0.28) (0.22) (0.24) (0.24) (0.26) (0.24) (0.24) (0.23) (0.21) (0.23) (0.25) (0.23) (0.24) (0.21) (0.27) (0.27)
Preference

BMI z-score, was used to determine the main effect of sex on eating behaviour median split factor-based grouping on food and taste
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preferences. Abbreviations: FFEQ-R20 C, 20-item Child Version of the Four-Factor Eating Questionnaire; CR, Cognitive Restraint; UE
1, Uncontrolled Eating 1; UE 1, Uncontrolled Eating 2; EE, Emotional Eating. No differences were found between boys and girls of
low and high factor median split factor-based grouping on food and taste preferences.
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